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General    and    Physical    Chemistry. 


Some  Gaseous  Spectra :  Hydrogen,  Nitrogen.  By  J.  S.  Ames 
(  Phil.  Mag.  L-3J,  30,  48 — oS). — Exact  dt't(.'niniiiitiun.s  of  tbe  wave- 
Icng'ths  of  the  liue-«pectra  of  hydroi^cn  and  nitrocfen.  The  results 
tiro  tabulated  aud  compared  with  those  of  Husselberg',  Corun,  and 
J  )eslaudres.  H.  C. 

Relations  between  the  Lines  of  Various  Spectra,  with 
special  reference  to  those  of  Cadmium  and  Zinc,  and  a  Re- 
det=rinination  of  their  Wave-lengths.  By  J.  S.  Ames  (Fhil.  Mag. 
[.">],  30,  33 — -tS).- — riie  authox'  gives  au  liistorical  and  critical  survey 
of  the  various  tlieories  that  have  been  put  forward  with  regard  to 
supposed  r.'lations  between  the  lines  of  the  spectra  of  different 
elements.  Measurements  of  the  wave-lengths  and  descriptions  of  the 
lines  of  the  zinc  and  cadmium  spectra  are  given  from  photographs 
made  by  R  )wland  <if  the  arc  spectra.  The  two  spectra  consist  mainly 
<d'  groups  of  three  lines,  which  overlap  in  tlie  cadmium  spectrum  ; 
Init  line  for  line  and  group  by  group  the  two  spectra  correspond. 
The  differences  of  the  wave-numbers  of  the  last  lines  in  each  of  the 
triplets  of  the  two  spectra  are  practically  identical.  The  differences 
in  wave-numbers  between  the  first  and  second  lines  in  each  triplet 
are  ail  found  to  be  about  39  for  zinc  and  117  for  cadmium  ;  the 
differences  between  the  second  and  third  lines  are  19  for  zinc  and 
."'•A  fur  cadmium.  The  first  set  of  differences  is  therefore  in  each  case 
about  doubL"  the  second.  The  spectrum  of  magnesium  has  10  groups 
of  triplets,  but  these  bear  no  apparent  relation  to  those  of  zinc  and 
cadmium.  There  is,  however,  one  broad  reversed  line  common  to  the 
three  spectra  ;  in  magnesium,  at  wave-length  2852"2  ;  in  zinc,  at 
wave-length  21383  ;  in  cadmium,  at  wave-length  2288  1.  The  differ- 
ences of   the  wave- numbers  in  each  magnesium  triplet  are  also  nearly 
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constant,  being  close  to  4  and  2.  The  spectra  of  calcium,  strontium, 
barium,  and  mt-rcury  also  contain  triplets,  but  their  number  is  small 
in  comparison  with  that  of  the  lines  not  so  included.  U.   C 

Spark  Spectrum  of  Gadolinium  Chloride.  By  L.  de  Bois- 
U.VUDRAN  (Cumpt.  rend..  Ill,  472 — 474). — With  a  spark  of  low  in- 
tensity, the  spectrum  of  a  hydrochloric  acid  solution  of  gadolinium 
chloride  consists  of  many  bands  and  lines;  Avith  a  more  inten.'=;e  spark, 
the  bands  disappear,  and  the  spectrum  consists  of  lines  only.  With 
a  coil  of  low  intensity,  and  the  poles  widely  separated,  the  develop- 
ment of  the  bands  is  very  remarkable. 

The  following  are  the  more  important  -wave-lengths  in  the  pris- 
matic spectrum  Avith  a  spark  from  a  coil  of  high  intensity  : — 

t>22:i,  5827,  and  5698,  middle  points  ot  somewhat  strong  bands. 

5101.  4888,  4617,  and  4467,  lines  at  the  e  hres  of  bands. 

b723,  5705,  5686,  5669,  4;i2H,  49u8,  488^  4798,  4633,  4617,  and 
4467,  lines  superposed  on  the  bands,  or,  in  some  cases,  appearing 
independently  of  bands.  C.   H.  B. 

The  Spectroscopical  Properties  of  Russian  Oil  of  Pepper- 
mint. By  H.  Andres  {Chem.  Centi:,  18'J0,  ii,  149  ;  from  Pharm.  Zeit. 
lilies.,  29,  257 — 260). — The  author  has  compared  the  spectroscopical 
properties  of  Russian  oil  of  peppermint  with  those  of  the  English  oil, 
as  described  by  TichomirofF,  and  tinds  that  they  are  almost  identical, 
the  only  differences  being  (1)  that  the  black  band,  which  in  the  case 
of  the  Kuglish  oil  appears  between  8"5  and  9'5  (D  :=  10),  in  that 
of  the  Russian  oil  is  somewhat  wider,  extending  from  8*5 — 100 ; 
(2)  the  most  highly  refraetive  part  of  the  spectrum,  from  14'5  to 
the  ultra-vi(det  end,  is  quite  clear  in  the  case  of  the  English  oil, 
w^hereas  in  that  of  the  Russian  oil,  the  blue  and  violet  is  darkened. 

J.  W.  L. 

Measurement  of  the  Quantity  of  Light  that  Enters  Water. 
By  P.  Regnard  {Cumpt.  rend.  Soc.  Biol.  |_9j,  11,  259).  —  A.  line  was 
suspended  in  the  sea  by  an  anchor  at  the  bottom  and  a  buoy  at  the 
top.  Along  this  at  distances  of  2  or  3  metres  from  one  another  were 
placed  tubes  filled  with  equal  volumes  of  hydrogen  and  chlorine. 
The  amount  of  hydrochloric  acid  formed  by  the  combination  of  the 
two  elements  is  proportional  to  the  amount  of  light  they  i-eceive 
(Bunsen  and  Roscoe).  These  preparations  are  made  one  night;  the 
light  of  the  day  entei-s  the  water  in  inverse  propjrtion  to  its  depth  ; 
the  next  night  the  tubes,  which  are  graduated,  are  examined,  and  the 
results  coincide  very  closely  with  thos^j  pj-eviously  obtained  with  a 
selenium  pile.  W.  D.  H. 

Change  of  Volume  on  Mixture  of  Two  Liquids,  and  its 
Influence  on  the  Refractive  Power.  By  L.  Buchkkemer  {Zeit. 
jjhysikal.  Chtiu.  6,  161 — 1^6). — The  author  understands  by  contrac- 
tion   on    mixing    two    substances    (dilatation    being    considered    as 

negative  contraction),  the  expression  --— — —.      D^  is  the  calculated 
density  the  mixture  would  possess  if  no  contraction  took  place  ;  D  is 
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]«^  >;• 

the  observed  density  of  the  mixture.     A  .similar  expression  — — !' 

represents  the  "contraction"  of  the  refi-active  power  of  two  sub- 
stances on  mixin}?.  Pulfrieh  has  stated  (Z*'if.  phy.nkal.  Ghent.,  4, 
502)  the  following  relations  between  these  two  magnitudes  :  — 

(2.) ^^: —   and    —  ,  have  iilways  the  same  sign. 

(3.)  a.  is  scarcely  affected  by  change  of  wave-lentrth  in  feebly  dis- 
persive substances.  Strongly  dispei-sing  media  exhibit  a  continual 
decrease  or  increase  of  a  from  one  end  of  the  spectrum  to  the  other. 

The  author  now  tests  these  relatinus  very  fully  from  tlie  experi- 
mental standpoint,  and  finds  in  almost  every  case  a  contirm:ition  of 
the  rules.  His  results  and  tho.se  of  other  investigators  are  contain  d 
in  numerous  tables  and  curves.  J-   ^^'^• 

Secondary  Batteries.  By  J.  H.  Glapstoxe  and  W.  Hihuert 
{Plul.  Ma(j.,  [.">],  30,  1»;2 — 170). — The  addition  of  sodium  sulphate 
to  the  acid  solution  of  an  ordinary  .secondary  hattery  is  known  to  be 
of  considerable  advantage  to  the  working  of  the  cell.  The  authors 
find  that  in  this  case  a  large  proportion  of  sodium  sulphate  is  formed 
in  close  contiict  with  the  lead  sulphate  at  the  cathode,  and  they  show 
that  this  would  be  favourable  to  the  reduction  of  the  latter  subst^iuce, 
as  a  paste  made  of  equal  parts  of  red  lead  and  lead  sulphate  is  more 
readily  i-educud  in  a  solatiim  of  normiil  sodium  sulphate  than  in  dilute 
sulphuric  acid.  They  find  also  that  the  presence  of  sodium  sulphate 
diminishes  the  local  action  arising  between  the  acid  and  different 
parts  of  the  plates.  Xo  indication  could  be  found  of  the  formation  of 
either  of  Frankland's  sub-sulphates  of  lead  on  treating  litharge  with 
dilute  sulphuric  acid,  and  the  authors  believe  the  ordinary  sulphate 
of  lead  to  be  the  substance  produced  in  the  voltaic  reaction.  The 
high  initial  E.M.F.  observed  in  a  secondary  battery  when  the 
charging  cun-ent  has  just  been  stopped  is  shown  to  be  due  to  in- 
equalities in  the  acid  strength  produced  by  the  current.  An  increase 
in  the  strength  of  the  acid  surrounding  the  positive  (peroxide)  plate 
is  found  to  take  place,  and  this  causes  the  abnormal  E.M.F.,  which 
yraduaily  disappears  as  the  strength  of  the  acid  is  equalised  by 
diffusion.  H.   C. 

Electromotive  Force  of  a  Metal  in  a  Series  of  Electro- 
lytes. By  G.  Magxanini  {Gazz.,  20,  ciU8— 311).— The  following  table 
exhibits  the  average  results  of  a  series  of  experiments  undertaken  with 
the  view  of  ascertaining  the  variation  of  the  E.M.F.  of  a  metal  with 
the  nature  of  the  electrolyte  in  which  it  is  placed. 

The  measurements  were  made  by  Poggendorff's  compensation 
method,  using  the  capillary  electrometer. 

The   difference  of    potential   at  the    extremity    of    the   measuring 
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i-lieostat  was  maintained  at  1  volt,  and  the  metals  were  successively 
immersed  in  each  of  the  series  of  electrolytes  and  comparpd  with  zinc 
or  cadmium,  or  lead,  in  normal  sulphuric  acid;  the  E.M.F.  was  cal- 
culated in  hundredths  of  a  volt  with  respect  to  zinc  in  sulphuric  acid. 


Electrolvto,  stivngth 

of  solution  in  grams 

per  litre. 


Zu. 


Cd. 


\  mol.  H..SO, 0 

i  „     NaOlI -32 

1  „     KOH    -42 

i  „     Xa^SO^ 1 

i  „      Na2'^2<^3 -•"> 

1  „     KNO., 11 

1  „     XaNO., 11 

^  „     Ko'  ri'^    2:^ 

k  „     K20r,0- i         72 

k  >,     IvVO, I  1 

i  „  (^lU).-<0,....         -0 

i  „  K4FeC6N'fi   ....          -6 

i  „  Kr,H>.,(CN),2  ..           41 

1  „     K<JXS '        -I 

1  „     XaNOj 1  4 

^  „     Sr(X03).,   :         11 

1-  „     Ba(X6iU 21 

1  „     KXO3 1 

I  „     KCU);,   15 

I  „     KBri»3 13 

i  „    XH^Cl  

1  „     KF 

I  „     XaCl 

I  „     Klir 

L  „     KCl 

k  „     Na.,S03 

(3)XaOBr 

I  mol.  C^lffiOg 

(  "  C^H.KXaOg... 


8(1) 

9(1) 
8 


1 

0(2) 


8 
9 

(1) 
to  10-0  (1) 
to  20  0  (1) 
2-9 

2-8 

2-3 

-S-2 
18  4 

5  '5 

41 
-7-9 


0 
•1 
■9 

3 
•8 
•1 
•7 
•1 
■6 
•8 
■5 

2 
•3 
■3 
•6 
•9 
■7 
•4 
■5 
•9 

7 
■1 
•7 

■0(1) 
•7 
■3 


Pb. 


Sn. 


51  -3 

31  -8 

32  0 

50  -8 
45-3 
42-6 

51  0 
41-2 
78-4 
51  0 
53-5 
50-7 
81  -2 
52-8 


Cu. 


50 

50 

51 

47 

53 

51 

51 

41  1 

51-2 

47-2 

fil-6 

41  0 

731 

61  -3 

61-6 

51  '5 


51  -3 
0-2 
-1  -2 
51-4 
45-7 
31  1 
40-9 
40-9 
68-1 
52-4 
57-6(1) 

41  -2 
ISO -9 

52-7 

49-0 

48-7 

52-8 

49-9 

57-7 

50-9 

50-9 

50-8 

50-3 

52-5 

52-6 

M-0 

70-6(1) 

54-4(2) 

57  6 

42  to  47 


100-7 

80-2 

77-0 

101-3 

38-8 

81-2 

9.-.  -7 

94-6 

123-6 

101  1 

101  -5 

(1) 

110-7 

52-5 

10:i  -6 

103  -0 

109-6 

104-8 

105-3 

111-3 

81-2 

61-3 

80-9 

73-6 

81-6 

68-7 

89-9 

104-6 

110  9 

100-8 


^g- 


121  3 

95  s 
101  o 
120-9 

64 -8 
105  7 
114 -S 
121  -O 
132  -4 

123 -i; 

125-7 
87-8 

124  -9 
72   .-) 

114  6 

119  3 
121  •.-) 

115  0 

120  !• 
120  8 
101-7 

61  -5 
101 

82 
107 
103 

99 
123-4 
125-7 
119-7 


(1)  Xot  constant.  (2)  After  a  time.  (3)  A  qiiantilj  of  bromine  was  used 
corresponding  to  XaOH  =  11. 

It  is  noticeable  that  the  ordinary  salts  give  values  in  general  not 
far  removed  f lom  each  other,  the  more  impoitant  deviations  occurring 
ill  electiol) tes  which  may  be  assunied  to  have  an  exceptional  action 
on  the  nieral  ;  oxidising  agents,  for  instance,  increase  and  reducing 
agents  diminish  the  E.M.F.  The  differences  also  depend  on  the 
nature  of  the  metal.  8.  B.  A.   A. 

Electrical  Resistance  of  Metals.  By  H.  Le  Chatelier  (Com/if. 
rend.,  Ill,  454 — 4.58). — The  author  has  previously  shown  that 
measurements  of  the  electrical  resistance  of  metals  may  be  applied 
to  the  studv  of  molecular  chancres.  When  a  metal  undergoes  no 
molecular  ch-inge  below  its  melting  point,  the  vaiiation  in  electrical 
resistance   is  a   linear  fum  t  on   of   the  temperatui-e.     The   following 
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minilxTs  fjive  tlie  resistance  in  olinis  of  wires  1  mm.  in  diameter:  — 
|il!itimim,  Ol4't  4-O(l0u;{2.")/;  platinum  +  lO  p-r  cent,  of  rhodmiu, 
(•■:{;J5  +  0000360^  ;  copper,  OOlVl  +  UOWlOlt  ;  copper  +  10  per  cent, 
of  tin,  Ol.',0  +  0-00010I>/;  copper  +  20  per  cent,  of  nickel,  0420 
+  0-0001  lOf;  silver,  0-U23  +  OOOOldS/. 

Copper,  silver,  and  their  nlloys  with  other  metals,  have  practically 
<he  same  coeflicient  of  variation  (approximately  0000105),  that  of 
platinum  and  its  alloys  heinnf  three  times  as  <rreat.  As  a  general 
lule,  the  additi m  of  a  small  quantity  of  a  foreign  metal  displaci'S  the 
curve  of  resistance  parallel  with  itself. 

When  silver  is  heated  in  ox^'iren,  its  curve  of  resistance  remains 
])erfeetly  rectilinear,  and  its  melting  jioint  and  mechnnical  piopeiti^fs 
are  not  altered.  When,  on  the  other  hand,  it  is  heated  in  li3drogeii, 
all  its  pro|ierties  alter  ahove  050"  ;  the  r(si.stance  increiises  moie 
rapidly  tlian  in  oxyg.'u  and  the  metal  after  cooling  melts  at  915'  and 
is  so  hrittle  tliat  a  wire  0'25  mm.  in  diameter  cannot  be  bent  without 
breaking.  Tlie  metal  has  a  dull  appearance  resembling  that  of 
]iallatlinm  hydride,  but  the  quantity  of  hydrogen  absorbed  by  the 
silver  at  a  dull-red  heat  is  not  sufhcient  to  form  a  definite  compound, 
and  the  nietal  i-etriins  no  hydrogen  aftei-  being  cooled. 

Metals  similar  to  iron  (Absir.,  18i*0,  549)  show  variations  in  the 
temperature  coefficient,  bnt  no  variations  in  the  absolute  value  of 
the  resistance  similar  to  tho.se  observed  at  tlie  melting  point. 

Zinc  undergoes  a  molecular  chinge  at  8<')<''^  ;  brass  containing  -^8  per 
cent,  of  zinc,  at  720°  ;  and  an  alloy  of  cop{)er  70  pts.,  nickel  18  pts., 
and  iron  11  pts.,  at  690".  In  the  case  of  brass,  the  molecular  change 
is  accompanied  by  a  considerable  absorption  of  heat. 

Some  alloys  show-  grndual  molecular  chansrts  recalling  the  clianges 
in  the  equilibrium  of  saline  solutions ;  the  change  does  not  take  place 
puddenly,  but  gradually,  between  certain  limits  of  temperature.  A 
somewhat  siliceous  aluminium  bnmze  showed  a  change  between  550° 
and  650°  ;  German  silver  and  copper-nickel  alloys  showed  a  change 
between  300°  and  500°.  In  all  experiments  of  this  kind,  it  is  essential 
that  the  pieces  of  alloy  or  metal  used  sliould  be  very  carefully  an- 
nealed. The  resistance  of  German  silver  resistance  coils  alters  with 
tme,  because  the  coils  are  in  a  partially  tempered  condition,  but 
gradually  anneal  under  the  influence  of  slight  variations  in  tempera- 
ture, mechanical  disturbances,  &c. 

In  the  case  of  iron  and  nickel  alloys,  the  effect  of  an  increase  of 
temperature  is  not  immediatel}"  reversed  by  cooling  ;  the  metal  only 
acquires  its  original  resistai.ce  when  cooled  to  the  surrounding 
temperature. 

Iron,  nickel,  and  their  alloys,  at  temperatures  above  the  point  of 
transformation,  have  a  temperature  coefficient  of  similar  magnitude 
to  that  of  platinum  and  the  allied  metals,  whilst  below  the  point  of 
transformation  the  resistance  of  iron,  nickel,  and  their  alloys  increases 
much  more  rapidly  than  that  of  the  platinum  metals.  C.  H.  B. 

Electrical  Conductivity  of  Salts  in  the  Bunsen  Flame.     By 

S.   Arrhexics    (Sltzuugfiher.    Akad.    Wiss.,    Witii,   99j. — An   ordinary 
liunsen  burner  was  fed  by  gas  and  air,  both  under  constant  pressure. 
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Tlic  air  current  passed  throug-h  a  spray  of  solution  of  the  salt  to  lie 
e\-amiued.  The  conceutration  of  this  solution  determined  the  amount 
of  salt  which  passed  into  the  flame.  Two  platinum  plates  were  in- 
t  oduced  into  tlie  flame  at  a  distance  of  0*56  cm.  from  each  other, 
a  id  served  as  electrodes.  The  circuit  contained  a  battery  of  40  Clark 
el  'ments  and  a  Wiedemann  galvanometer.  The  resistance  of  the 
flame  was  very  oreat  compared  Avith  that  of  the  remainder  of  the 
circuit,  so  that  the  deflection  uf  the  galvanometer  measured  the  con- 
dui'tivity  of  tlie  flame. 

The  relation  between  E.M.F.  e  and  intensity  i  was  found  to  be 
%  z=  Jit(c),  where  A:  is  a  constant  and  /  a  function  which  remains  the 
same  fir  all  sails  at  all  concentrations. 

Only  at  values  below  0'2  Dan.  does  Ohm's  law  hold  for  conduction 
in  the  Bunsen  flame.  The  conductivity  of  the  salt  in  the  flame  (that 
is,  the  total  conductivity  minus  that  of  the  flame  itself)  is  propor- 
tional to  tlie  square  root  of  the  concentration.  This  was  shown  to 
hold  good  with  great  approximation  for  16  different  salts.  At 
extreme  dilutions,  the  conductivity  increases  somewhat  more  rapidly. 
All  potassium  salts  conduct  equally  well :  the  same  holds  true  for 
sodium  and  for  lithium  salts. 

The  condtictiviry  of  the  chlorides  of  tlie  alkali  metals  increases 
with  their  molecular  weight.  Salts  of  H,  XB4,  Mg,  Zn,  Cd,  Cu,  Fe, 
Xi,  Co,  Al,  Cr,  Mn,  and  Sn  do  not  seem  to  conduct.  Salts  of  barium, 
calcium,  and  strontium  conduct  by  convection  ot'small  solid  particles, 
but  pTobabiy  also  electrolytically.  The  ditt'erence  of  potential  between 
two  metals  in  a  Bunsen  flame  containing  saline  vapours  is  of  the 
same  sign  and  order  of  magnitude  as  when  the  same  metals  are 
immersed  in  an  electrolytic  liquid.  On  the  whole,  salts  in  a  Bunsen 
flame  behave  like  a  feebly  dissociated  electrolyte,  the  chief  point  of 
difference  being  that  Ohm's  law  is  not  obeyed  for  large  E.M.F.'s. 

J.  W. 

Aqueous  Solutions  of  Double  Salts.  By  W.  Kistiakoffsky 
(/fiV.  phi/sikal.  Chem.,  6,  97 — 121). —  It  has  been  proposed  by 
Ostwald  to  confine  the  term  "double  salt"  to  such  compound 
molecules  as  are  decomposed  into  their  compounds  on  dissolution, 
and  to  use  the  designation  "  complex  salt  "  for  those  which  undergo 
no  decomposition.  The  present  paf)er  is  a  contribution  to  this  clas- 
sitication.  the  author  having  investigated  a  large  number  of  solutions 
containing  salts  in  molecular  proportions.  From  the  electrical  con- 
ductivity of  solutions  of  given  strength,  it  is  possible  to  obtain 
information  as  to  the  number  of  ions  conducting  the  electricity,  and 
consequently  conclusions  may  be  drawn  as  to  whether  the  double 
salts  are  decomposed  into  simple  salts  on  dissolution  or  not.  The 
following  substances  were  found  bv  this  means  to  be  (undecomposed) 
complex  salts  :—KAg(CX)o.  KoXi(CX)4,  K3Fe(CN)6.  K3Co(CN)„, 
K3Cr(C,04)3.  AgaCrC 0,04)3,  (XH4).Fe(Co04)3.  Double  .sulphates  such 
as  (XFr4)2S04,CuS04  and  tbe  alums  are  completely  decomposed  in 
solution.  If  the  salt  Ag3Cr(Cj04)3  were  a  double  .salt,  then  the  silver 
and  the  chromium,  on  electrolysis,  would  travel  to  the  same  electrode  ; 
if,  on  the  other  hand,  it  is  a  complex  salt,  the  metals  will  travel  in 
opposite  directions.     From  quantitative  experiments,  the  author  finds 
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that  tlip  latter  altoniative  is  correct,  and  that  the  ions  of  silver 
cln-onioxalate  an;  .SAtr  and  Cr(C-.()t)3. 

Another  mode  of  attackin<j  the  question  is  jjiven  liy  the  depression 
of  the  freezing  point;  and  this  method  is  found  to  yield  precisely 
similar  results.  The  coniy)lex  salts  ai-e  found  to  obey  Arrhenius's 
law  of  electrolytic  dissociation;  the  double  salts,  on  the  contrary, 
give  too  large  values  for  the  coefficient  /. 

The  author  concludes  that  when  a  simple  salt  tends  by  itself  to 
form  compound  molecules  in  solution,  it  has  the  power  to  form  com- 
])ound  molecules  with  other  salts.  J.   W. 

Isomerism  of  the  Metaphosphates.  By  G.  Tamm.vnn  (Zeif. 
plii/sikdl.  ('Item.,  6,  i-'2  11").  —  Ftoni  an  investigation  of  the  elec- 
trical conductivity  and  the  freezing  point  of  solutions  of  the  various 
metaphosphates,  the  author,  by  interpreting  his  results  in  the  light 
of  tiie  dissociation  theory,  seeks  to  draw  conclusions  as  to  the  size  of 
the  molecules  of  the.se  salts. 

It  would  seem  that  the  salts  which  liave  hitherto  gone  by  the 
name  of  dimetaphosphates  in  reality  have  the  formula  ^J.jPsO.,, 
whilst  those  known  as  trinietaphosphates  correspond  with  the  formula 
]M.P.O«. 

All  the  sodium  metaphosphates,  on  being  heated,  pass  into  the 
easily  soluble  variety  known  as  Graham's  salt.  This,  however,  is  not. 
a  uniform  substance,  as  different  specimens  exhibit  electrical  conduc- 
tivities varying  by  as  much  as  20  per  cent.  On  precipitation  with 
silver  nitrate,  it  gives  a  crystalline  silver  salt  and  a  heavy  liquid. 
The  crystalline  salt,  treated  with  sotliutn  chloride,  gives  a  substance 
of  the  constitution  Xa6(P30i8).  Graham's  salt  is  probably  a  mixture 
ot  this  with  Xai(Xa2P30i8)  and  XajCXaPaOi^). 

The  parts  of  the  pi-eceding  formulse  within  brackets  represent  the 
anion  formed  on  solution  in  water. 

There  are  apparently  also  salts  of  the  composition  Xa:i(Xa3P30is), 

Xa,(Xa,P30„),  K,(Xa,P30,e),  K.CAg.PaO.s),  Ag,{^a^F,0,s), 
Ag5(XaP30if,),  (XH4)5(XaP30ig),  and  three  different  insoluble  sodium 
metaphosphates.  J.  V/. 

Electrification  of  Effluvia  from  Chemical  or  from.  Voltaic 
Reactions.  By  J.  Browx  {Fhil.  Mag.  [o],  30,  21 — SU). — Experi- 
ments are  described,  showing  that  when  gas  is  evolved  in  a  chemical 
or  voltaic  reaction,  the  effluvium,  that  is,  the  gas  or  something  carried 
up  with  it,  is  usually,  as  shown  by  Euright  {Phil.  Mag.  [5],  29,  56), 
electrically  charged.  Xo  electriticatiou  is,  however,  produced  by 
simple  effervescence  unaccompanied  by  chemical  change.  The  sign 
of  the  electrification  is  influenced  by  the  kind  of  chemical  or  voltaic 
action  taking  place,  and  does  not  seem  to  be  due  to  any  contact  effect, 
the  conclusion  by  Enright  that  nascent  hydrogen  or  other  gases 
become  positively  electritied  by  contact  with  acids,  and  negatively  by 
contact  with  salts  in  solution,  being  incorrect.  When  the  effluvium  is 
that  given  off  from  zinc  dissolving  in  hydrochloric  acid  (taken  as  a 
typical  experiment),  and  consists  of  hydrogen  accompanied  by  foggy 
matter,  it  is  not  decided  whether  the  chax-ge  is  given  originally  to  the 
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p-as  or  the  fos:  particles,  although  the  balance  of  evidence  inclines 
towaTcls  the  lat'er  view.  The  fog  in  question  seems  to  be  formed 
at,  or  nearly  at,  the  same  time  and  plar^e  as  the  gas  ;  and  the  nature 
of  its  charge  is,  therefore,  possibly  influenced  by  the  voltaic  condi- 
tions there  present.  The  gas,  or  eiflavium,  from  the  decomposition  of 
a  liquid  by  a  current  from  the  poles  of  a  separate  battery  immersed 
in  it  appears  alsn  to  be  electi-ified.  H.   C. 

Changes  of  Property  in  Amalgams  by  Repeated  Fusion.     Bv 

G.  G.iiit:  (/'/<//.  Marj.  [5],  30.  liiJS— 23o).— It  is  well  known  that 
various  alloys  undergo  a  change  of  properties  by  repeated  melting 
and  cooling.  This  the  author  tinds  to  be  the  case  with  an  amalgam 
composed  of  one  part  by  weight  of  cadmium  to  four  of  mercury,  for 
the  E.M.F.  of  a  voltaic  couple  formed  by  such  an  amalgam  and  a 
strip  of  platinum  in  a  solution  composed  of  one  part  by  "weight  of 
common  salt  to  100  of  distilled  water  is  found  to  be  reduced  by 
repeated  fusion,  until  after  about  the  fifth  fusion  it  becomes  constant. 
At  the  same  time,  the  amtdgam  alters  in  volume,  for  determinations  of 
the  specific  gravity  after  the  first  and  sixth  fusions  gave  12"o438  and 
l'l'i')190  at  14  5°.  A  similar  change  Avas  found  to  take  place  spon- 
taneously in  the  freshly-prepared  amalgam,  a  diminution  in  the 
E.M.F.,  measured  as  above,  taking  place  during  the  first  few  davs, 
and  clearly  indicating  a  spontaneous  molecular  change  in  the  amalgam. 
The  author  concludes  that  this  amalgam,  by  the  act  of  fusion  and 
subsequent  cooling,  and  by  spontaneous  change,  suffers  a  loss  of 
molecular  motion,  potential  heat,  chemical  activity,  and  voltaic  energy, 
diminishes  in  volume,  and  becomes  less  corrodible  in  a  solution  of 
sodium  chloride.     The  changes  appear  to  be  permanent.  H.   C. 

The  Rise  of  the  Zero  Point  in  Thermometers  of  Jena  Glass. 

By  F.  Ali.ihx  {Z>fit.  anal.  Cherr,.,  29,  381— 388).— Eight  of  the 
thermometers  which  were  under  observation  a  year  ago  (  Abstr.,  1889, 
10-il),  and  which  have  not  been  used  in  the  interval,  have  again  been 
examined.  In  some  of  them  no  further  rise  in  the  zero  point  has 
taken  place,  and  in  none  has  it  exceeded  0'02°,  thus  making  the  total 
rise  only  0"0o — 0"04;°  in  a  period  of  four  years  dating  from  a  few 
weeks  after  manufacture. 

The  rise  which  occurs  when  a  thermometer  is  for  a  long  time  kept 
at  a  high  temperature  is  with  Jena  glass  only  about  half  that  of  ordi- 
nary Thutingian  glass.  It  tends  to  a  limit  which  is  practically 
reached  by  30  hours'  heating  at  300°.  The  autlior  accordingly  rec(mi- 
mends  that  all  such  thermometers  should  be  so  heated  before  gradu- 
ating. M.  J.  S. 

The  Expansion   of  Water    and   other    Liquids.     By   S.   U. 

Pickkkixit  (i'/u7.  Mag.,  30.  4UUJ. — Some  determinations  made  by  the 
author  led  him  to  examine  the  values  for  the  expansion  of  water  given 
by  Hagen,  Jolly,  Kopp,  Pierre,  Rosetti,  Mathiessen,  and  Despretz, 
with  the  view  of  ascertaining  whether  they  indicated  any  sudden 
changes  in  the  rate  of  expansion.  Plotting  the  differential  coeffi- 
cients obtained  dii-ectly  from  the  experimental  values  was  the  method 
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cmployorl.  The  results  obtained  liy  tlie  majorify  of  these  physicists 
intlicate<l  three  chanfjes  :  at  9 — 11  ,  at  J7 — 20°,  and  at  50 — 60°  le- 
sjtectively  ;  but  they  were  n<»t  sufficiently  marked  to  afford  absolute 
)ir(»of  of  their  existence,  especially  in  the  absence  of  conHimation  from 
a  similar  study  of  other  properties.  Pierre's  results  with  11  other 
licjuids  were  examined  in  the  .-arne  way  :  the  majority  of  them  showed 
changes  similar  to  those  shown  by  water,  and.  as  they  occunvd  at  dif- 
lerent  temperatures,  the  idea  that  they  were  due  to  ii-regularities  in  the 
expansion  of  glass  is  precluded.  The  first  differential  appears  in  most 
cases  to  be  a  straight  line.  S.  U.  P. 

Pressure  variations  of  certain  High  Temperature  Boiling 
Points.  Jiy  C.  JiAurs  (I'h  I.  Mug.  [oj,  k.9,  Ul— lo7).— The  author 
(]i  scribes  a  method  for  the  calibration  ot  thermo-couples  by  aid  of 
bailing  points,  and  then  applies  it  in  measuring  the  vapour  tensions  of 
sulj)liur,  zinc,  cadmium,  and  bisniiith.  It  is  found  that  the  tensii^ns 
of  saturated  vapour  from  40  to  760  mm.,  in  terms  of  tempei-ature,  can 
be  expressed  by  Dupre's  equation  log  ^J  =  \  —  BO  —  C  log  0,  the 
best  agi'eement  being  obtained  by  keeping  C  constant  throughout, 
and  A  variable.  The  latter  step  is  suggested  by  assuming  that  for 
any  two  substances  S  and  S',  the  boiling  points  0  and  U\  correspond- 
ing -with  a  given  pressure  p,  will  follow  the  relation  B/B'  =  ^,</  ^ 
In,  where  n  is  constant  foi- the  given  pair  of  suhstances.  This  is 
vii-tually  the  principle  of  Groshans,  and  postulates  a  fundamental 
eijuatiou  of  the  fm-m  given  above,  from  which  all  others  are  derived 
by  substitution  as  follows: — 

Log  p  =  A  —  B/e  —  C  log  e. 

=  X  —  7iB  iiO  —  (J  log  nO  +  C  log  n, 
=  A'  —  B'  0   —  C  log  e*'. 

iMaking  the  above  assumption,  the  following  values  have  been  ob- 
tained for  the  constants  in  the  cases  investigated,  and  enable  the 
results  to  be  calculated  very  nearly  within  tlie  erri'r  of  experimei  t. 
The  numbers  ior  water  have  been  added  from  Dupre  and  Lertrand's 
observations. 


A. 

B. 

C. 

Water   

19  -324 
19-7:6 
20-63 

r-o  -98 

21  -ol 

2795 
445S 
7443 

8619 

12'<62 

3  -868 

Sulpliiir 

3  -^.m 

Cadmium 

3 -868 

Zinc 

3 -8^8 

l»ismiith 

3  -868 

H.  C 


Raoult's  Ebulliosccpe.  By  R.  Lespieau  {BuV.  Soc.  Chim.  [31, 
3.  '^.')0 — '^oS  ;  compare  Ab-tr..  18>^9,  7). — "When  /  is  the  maximum 
vapour  tension  of  a  liquid  whose  molecular  weight  is  Mi./'  the  maxi- 
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mum  vapour  tension  of  a  solution   in  the  given  liquid  of  P  grams  of 
a  substance  whose  molecular  weight  is  M,  then 


100  ^r 

P.\l, 


J 


K  being  a  constant  whose  value  for  water,  chloroform,  benzene^ 
carbon  bisulphide,  and  ether  is  1 — lOo.  For  acetic  acid,  an  ab- 
normal value  l"6i  obtains. 

If  t  is  the  boiling  point  of  the  solvent  under  pressure /i,  and  t'  and 
/■2  the  corresponding  values  for  the  solution,  then  tlie  maximum  tension 
of  the  solvent  at  t'°  is  t\  plus  the  augmentation  of  vapour  tension 
suffei'ed  hy  it  in  passing  from  t°  to  t'°,  and  if  the  barometer  is  con- 
stant throughout  the  experiment,  /  of  the  formula  above  given 
becomes  /"  =  fi  +  n(t'  —  f),  where  n  is  the  rate  of  increase  in  vapour 
tt-nsion  for  the  solvent  at  temperatures  near  t ;  in  the  case  of  water, 
this  is  27  mm.  for  temperatures  near  10U°. 

To  determine  the  value  of  t'  —  t,  the  following  apparatus  is  used 
hy  Raoult  : — 


To  ensure  a  regular  heating  of  the  solvent,  which  is  boiled  in  the 
vessel  shown  in  the  tisrnre,  some  mercui-y,  covered  by  2  cm.  of 
coarsely-powdered  glass,  is  placed  at  the  base,  and  the  condensed 
vapour  is  returned  from  the  condenser  h  by  a  tube  g  entering  the 
vessel  below  the  glass.  The  bulb  of  the  thermometer  (which  is 
graduated  in  two  hundredths  of  a  degree)  is  immersed  in  mercury 
contained  in  the  tube  f,  which,  after  introduction  into  the  apparatus, 
is  read  until  the  heating  of  the  vessel  determines  a  constant  tempera- 
ture. After  a  slight  cooling,  the  substance  M  is  introduced  by  the 
opening  e,  and  the  apparatus  is  further  heated  to  determine  t'. 

Although  this  method  is  less  sensitive  than  the  crvoscope  process, 
yet  concentrations  up  to  20  per  cent,  may  be  employed,  the  only  con- 
dition being  that  the  substance  should  boil  at  least  1.jO°  higher 
than  the  solvent.  T.   G.   X. 
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Thermochemistry  of  Fats  and  Fatty  Acids.  By  V.  SioirMANx 
and  H.  Lanuukin-  (./.  pr.  Cliem.  [2],  42.  ;3<)1 — :ii<2  ;  compare  Abstr.. 
188">,  8')7). — The  authors  have  redetermined  the  heats  of  combustion 
of  fieveial  fats  and  fatty  acids,  u.sing  tlie  calorimetric  bomb  and  per- 
forming the  coml)ustions  in  oxygen  at  24  atmospheres  pressure. 

The  mean  heat  of  combustion  at  constant  pressure  of  1  ^ram  of 
various  samples  of  fat  is  OoUO  cal.  ;  that  of  butter  is  92."il;{  cal. 
The  lieat  of  combustion  is  less  wlien  the  fat  is  rancid,  but  the  varia- 
tion differs  greatly  in  (iifferent  fats;  in  butter  it  is  almost  the  same. 

In  the  following  table  the  second  column  gives  the  heat  ol"  combus- 
tion per  molecule  at  constant  pressure,  and  the  third  column  the  heat 
of  formation  (C  =  94.  PI  =  Gi»)  :— 

Cal.  Cal. 

Erucic  acid .^207-2  219  8 

lirassidic  acid ;i29()l  22tJ-9 

Dierucin (J979"5  4745 

Dibrassidiu t;9.").S7  500-8 

Trierucin h>'26bo  686' 5 

Tribrassidin ln2MyO  6829 

Laurie  acid 17718  1842 

Mvristic  acid 2<>H5  9  1961 

Trilaurin 57070  512  0 

Trinn-ristin 6H505  5465 

Behenic  acid   .Sy.88-3  2477 

Behenolic  acid .32551  1929 

Dihydroxybehenic  acid. .  . .      3235o  3505 

The  formation  of  glycerides  from  glycerol  and  acids  is  exothermic 
in  the  six  cases  investigated  by  the  authors.  A.   G.  B. 

Determination  of  Specific  Gravity  of  Solids.  By  0.  Kleix- 
STUCK  {Ckeni.  Z'dt.,  14.  lIoo — 23i). — A  naiTow-necked,  pear-shaped 
glass  vessel  furnished  with  a  funnel-shaped  mouth,  a  hook  below  and 
a  mark  on  the  neck,  is  floated  in  water  :  the  substance  of  which  the 
gravity  is  to  be  ascertained  is  attached  to  the  hook,  either  directly  or 
throuofh  the  intervention  of  a  pan  or  wire  gauze  holder,  then  by  pour- 
ing in  water  the  vessel  is  caused  to  sink  to  the  mark  ;  the  snbstance 
is  now  removed,  and  the  vessel  again  caused  to  sink  to  the  mark, 
this  time  noting  the  quantity,  by  weight  or  volume,  of  water  required 
for  the  purpose;  the  sp.  gr.  is  calculated  from  this  number.  For 
gravities  below  unity  the  weighted  vessel  is  first  adjusted  to  the  mark; 
then  the  displacement  caused  by  attaching  the  lighter  substance  is 
measured  by  the  water  required  for  the  readjustment.         D.  A.  L. 

Dissociation  of  Selenium  Chlorides.  By  W.  Rams.a.y  {Btdl. 
Snc.  Chim.  [3],  3,  783 — 784;  compare  Trans.,  1884.  62;  Abstr., 
1890,  558). — The  author  disputes  the  statement  of  Chabrie,  that 
selenium  dichloride  boils  towards  3U0^  without  decomposition,  and 
gives  experimental  proof  of  its  dissociation  at  130 — 170°.  In  reference 
to  the  sublimation  of  selenium  tetrachloride  in  a  sealed  tube  at  350°, 
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ir  is  conceivable  that  the  substance  is  not  heated  above  ils  normal 
volatilisation  point  at  the  normal  pressure  (1H0°)  before  subliming-, 
and  this  conception  is  confirmed  b}'  the  facts  observed  by  Chabrie 
himself,  that  the  tetrachloride  dissociates  at  300°  into  dichloride  and 
chlorine,  and  that  this  latter  is  also  dissociated  into  selenium  and 
cldorine,  for  selenium  is  always  found  in  the  tube  after  the  sublima- 
tion of  the  teti-achloride.  T.   G.  N. 

New  Periodic  Property  of  the  Elements.  By  W.  Sutherland 
I'liil.  Mo'/.  L'"']-  30,  ;>18 — o2'-i). — In  solids,  the  molecules  may  be 
assumed  to  vibrate  about  a  mean  position,  and  at  some  characteristic 
temperatui-e  each  solid  to  have  a  period  of  vibration  characteristic  of 
its  molecule.  The  most  likely  temperature  for  which  this  would  be 
the  case  would  be  the  melting  point,  when  the  vibratory  motion  of 
the  molecule  just  breaks  down.  Suppose  a  molecule  of  ma>ss  M  and 
mean  specific  heat  C,  heated  up  from  rest  at  absolute  zero  to  iis 
melting  point  T.  It  receives  heat  MCT  proportional  to  its  kinetic 
energy  ^Mv',  where  v  is  the  velocity  of  the  molecule  at  the  melting 
])oint.  By  Dulong  and  Petit's  law,  MC  is  approximately  constant  for 
the  elements,  so  that  v  is  proportional  to  v/T/M.  Knowing  thus  the 
velocity  of  vibration,  from  its  length  L  its  time  or  period  h/v  is 
obtainable.  Let  d  be  the  density  of  the  substance,  then  Mjd  repre- 
sents the  volume  occupied  by  the  luolecule  ;  and  if  a  is  the  mean 
coefficient  of  linear  expansion  of  the  substance  between  ab-^olute  zero 
and  T,  then  kT(j\1/'/)*  represents  the  increase  in  the  linear  dimensions 
of  the  space  occupied  by  a  molecule  when  heated  from  zero  to  T,  and 
therefore  represents  the  length  or  amplitude  of  the  vibration  just 
as  the  molecule  is  going  to  leave  the  vibratory  state  characteristic 
of  the  solid.  Hence  the  periodic  time  p  of  the  molecule  at  the 
melting  point  is  proportional  to  aT(M/of)^  v/JiiCT/M.  The  value  of  a 
is  unknown  for  many  of  the  elements,  but  the  author  has  found  an 
empirical  equation  by  means  of  which  it  may  be  determined,  namely, 
nTMi  =  const.,  the  constant  being  about  O'Oio  for  all  metals  except 
antimony,  bismuth,  and  tin.  Substituting  this  value  and  dropping 
all  constants  from  the  formula,  p  becomes  proportional  to 
(M/(7)JMVv/T: 

Taking  M  as  the  atomic  weight,  and  calculating  the  period  of 
vibration  by  the  above  formula,  we  get  for  the  lithium  family : — 

Li.  Xa.  K.  Eb.  Cs. 

0-21  0-43  0-66  0  96  1-23 

or  numbers  in  the  ratio  1,  2,  3,  4"5,  6  ;  and  for  the  next  group  of  the 
periodic  law. 

Be.  Mg.  Ca.  Sr.  Ba. 

0-35  0-70  ]-uJ.  1-G2  1-88 

numbers  in  the  ratio,  1,  2,  3,  4"0,  and  5"3.  Copper  and  silver  have 
periods  0'21  and  0"30,  which  are  nearly  as  2  to  3.  and  involve  the  same 
fundamental  constant  as  the  main  family  ;  and  zinc  and  cadmium 
liave  periods   0  32   and  0'47,  in  which  the   same  peculiarity  occurs. 
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Tlio  pel' ()(1h  of  tlie  otlier  elements  do  not.  exliibit  such  marked 
relations,  hut  ilie  following  series  is  remarkable: — 

^fii.        Fc.        Co.         Ni.  Ku.        Rh.        IM.  Os.  Tr.         Pt. 

0-10     0-10     0-lG     0-17  G-21     020     0-2:3  0-28     0  2:>     0-27 

The  periods  of  vibration  of  compounds  are  also  considered,  and  it 
is  found  that  p  for  each  molecule  is  a  sum  of  parts  due  to  each  atom 
in  the  niolecnle.  H.   ('. 

Approximate  Algebraic  Expression  of  the  Periodic  Law. 
By  T.  Caknki.lky  (/7t/7.  Mag.  [.'>  ],  29,  it7— 1 13). — 'Hie  atomic  weiglils 
of   the  elements,    arranged   according   to    the   pt  riodic  law,   may  be 

lepresented  by  the  formula  A  =  c(m  +  v^)  where  A  is  the  at'-mic 
weight,  c  a  constant,  m  a  member  of  an  arithmetical  piogressiou 
depending  on  the  series  to  which  the  element  belongs,  and  v  the 
maximum  valency  of  the  group  of  which  the  element  is  a  member. 
After  numerous  trials,  the  best  results  have  been  obtained  wh- n 
;r  =  2  and  vi  =  0,  2^,  o,  5  +  8^,  5  +  2(;H),  5  -I-  3(8^),  &c.,  for  each 
series  respectively  from  series  ii  to  .xii  of  Mendeleef's  table,  so  that 
m  is  a  member  of  an  arithmetical  progression  in  which  the  common 
difference  is  3^,  except  in  the  first  two  terms,  where  the  common 
differeme  is  2^. 

The  calculated  values  for  c  vary  from  6'0  (carbon)to  7'2  (seh'Bii;m), 
with  a  mean  valne  of  604.  The  high  values  of  c  occur  mainly 
with  elements  belonging  to  the  higher  groups  (namely,  5,  6,  and  7 ), 
w  hilst  low  values  belong  to  the  lower  groups  (1,  2,  and  3).  Th(! 
greatest  extremes  occur  in  group  4,  Ti  and  Ge  being  high,  C  and  .Si 
low.  The  equation  A  =  c(m  +  v/r)  becomes  A  =  c(m  -'-  1)  for 
elements  of  the  first  group,  so  thnt  for  potassium  c  vti  -|-  1)  =  39, 
and  for  silver  c(m^  +  1)  =  ]07'7.  If  x  represeids  the  common 
difference  in  the  arithmetical  progression,  then  vi-,  =^  vii  +  .r,  and 
1077  =  c(m^  +  1)  +  3.CC  =  39  +  Sdc,  from  which  .re  =  2290.  In 
the  same  wav,  by  taking  different  pairs  of  elements  of  group  1, 
diRerent  values  for  a-c  are  obtained,  the  mean  of  which  is  22"85,  or 
"  the  difference  between  the  atomic  weights  of  any  two  elements  in 
group  1  (from  series  iv  upwards),  divided  by  the  difference  between 
the  number  of  the  series  to   which  each   element    belongs    gfives  a 

-Q    \ 

constant,  or =  const.  =  22'85  where  x  and  ij  are  the  numbers 

.    y  ~  '^   . 
of  the  series  to  which  the  elements  A  and  B  respectively  belong." 

The  constant  22'8o  is  very  nearly  identical  witli   the  atomic  weiglit 

of  sodium    (22  99).     Atomic   we  ghts   calculated    from  the  equation 

.A  =  c(m  +   \/v)  a^ree  more  closely  with   the  observed  values  than 

do  those  determined  by  Dulong  and  Petit's  law.     Specific  volumes 

calculated   from   the  volumes  so  obtained  also   agree  well   with   the 

usual  values.     The  greatest  discrepancies  occur  at  the  end  of  series 

iv,  V,  and  vii,  aiid  at  the  beginning  of  series  xi. 

In  the   equation    A  =:  c{vi  +    \/r),    the    constant    c    has    a   mean 

value  of  G'6,  which  suggests  the  constant  G'i  of  Dulong  and   Petit's 
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law.     If  c  represents  the  atomic  heat,  then  atomic  wei.rlit  =  atomic 
heat   X   (/»  +   x/v)  =  atomic  weight  X  specific  heat  x   (ni  +   ^/r),  or 

1  =  specific  heat   X  {m  +    -/r),  wlience  specific  heat  =    ■^- 

m  +    vv. 

Specific  heats  calculated  in  this  way  agree  closely  with  the  obsers'ed 

values,  especially  if  specific   heats   at  hii^h  tenipei-atnres  be   taken, 

since    in   this    case    the    constant    6'4    of    Duloug   and    Petit's    law 

approxiniates  to  6"6. 

The  value  m  in  the  equation  A  =  c(m  +    \/v)  is  the  member  of  an 

arithmetical    progression,    and    is    a    whole    number    fur    the    even 

series    and    a   number   and    a    half  for  the  odd   series,    in   this   way 

corresponding   with    the   well-known    difference    between  the   series. 

Ao-iin,  the  common  diiference  is-^  for  the  first  three  members,  but  is 

3^  afterwards.      This   accords  with  MendeleeH's  statement,  that  the 

s.cond  and  third  series  are  more  or  less  exceptional.  H.   K.   T. 

Osmotic  Pressure.  By  M.  Planck  {Zeit.  phii>^ikal.  Chem.,  6, 
187 — lb9). — The  author  has  in  previous  memoirs  deduced  the  laws 
resfulating  the  vapour  pressure  and  freezing  point  of  solutions  from 
thermodynamical  principles.  In  this  paper  he  shows  that,  given  a 
membrane  between  a  solution  and  the  pure  solvent,  permeable  only 
to  the  latter,  it  is  possible,  without  making  any  assumptions  as  to  the 
nature  of  osmotic  pressure,  to  deduce  from  the  same  general  con- 
ditions of  equilibi'ium  the  laws  discovered  by  van't  Hofi^. 

The  final  equation  he  obtains  is  p  — p=  nOjY.  V  is  the  volume  of 
the  solution.  0  its  abscjlute  temperature,  n  the  ntimber  of  molecules  of 
the  dissolved  substance,  p  the  pressure  in  the  solution,  and  p  the 
pressure  in  the  solvent;  p'  —  p  is  thus  the  osmotic  pressure,  which, 
as  the  equation  shows,  is  inversely  proportional  to  the  volume 
(Boyle's  Law),  directly  proportional  to  the  absolute  temperature 
(Charles'  Law),  and  further  proportional  to  the  number  of  dissolved 
molecules  (Avogadro's  Law).  J.  W. 
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Properties  of  Liquid  Chlorine.  By  R.  Kmetsch  (Annalen, 
259,  lUU — I'i-i;. — The  author  has  made  a  series  of  deteraninations  of 
the  vapour  tension  of  chlorine  from  — '^di''  to  146°,  and  of  its  specific 
gravity  at  tempeiatures  ranging  from  — 80°  to  77^;  the  results  are 
given  in  tables  and  as  curves,  and  the  methods  aad  apparatus  employed 
are  fully  described  with  the  aid  of  various  diagrams. 

The  critical  temperature  of  chlorine  was  found  to  be  146^. 

P.  S.  K. 

Simple  and  Rapid  Evolut'.on  of  Pure  Gases.  Bv  H.  Boex- 
TEAGKli    {Zcit.    anal.   Chem.,    L9,   412;    see  Abstr.,  1890,  849).— The 
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pfdilnction  f)f  clilorine  from  a  mixture  of  bleaching  powder  and  sodium 
hydrogen  sulphate  was  patented  bv  0.  Stiiber,  on  April  5th,  1890 

M.  J.  S. 

Atomic  Weight  of  Fluorine.  ]5y  H.  Moissan  (Compt.  rend.,  Ill, 
•'"•TO — 1)7'2). — Soilium  carbonate,  prepared  by  the  ammonia  process 
from  carefully  |)uriHed  s:»dium  chloride,  was  converted  into  fluoride 
by  the  action  of  hydrofluoric  acid  from  potassium  hydiogen  fluoi-ide. 
'I'he  sodium  fluoride  was  tlien  converted  into  sulphate.  The  results 
of  five  determinations  varied  between  F  =  1904  and  F  =  1908 
(Xa  =  2805,  S  =  :i-2074,  and  O  =  16). 

Calcium  fluoride,  obtained  in  a  crystalline  form  by  addinr^  calcium 
cliloride  to  a  boiling  dilute  solution  (O-J  per  cent.)  of  j)otassium 
rtuoiiile,  Wiis  likewise  converted  into  sulphate;  F  =  19'02  to  1908. 

Barium  fluoride,  ol)taiiicd  by  adding  potassium  fluoride  to  a  boiling 
solution  of  barium  chloride,  was  treated  in  the  same  way ;  F  = 
l9Uo— 19  09. 

The  action  of  sulphuric  acid  on  barium  fluoride  is  more  difficult  to 
regulate  than  in  the  first  two  cases,  and  the  author  regards  these  re- 
sults as  less  trustworthy.  Taking  the  mean  of  the  results  with  sodium 
and  calcium  fluorides,  F  =  TJO.'*.  C.  H.  B. 

Solubility  of  Oxygen  and  Hydrogen  in  Water  and  in 
Alcohol,  iiy  W.  TiMuiKKKK  {Zcit.  plujalhai.  Chcm.,  6,  1-il — lo2j.— 
The  author,  in  his  investigatiim,  employs  an  apparatus  devised  bv 
Ostwald.  It  consists  of  an  absorption-chamber  which  is  simply  a 
pipette  provided  at  one  end  with  a  stopcock  and  at  the  other  with  a 
three-way  tap,  by  means  of  which  communication  can  be  effected 
either  with  the  air  or,  throuijh  a  leaden  capillary,  with  a  gas  burette. 
The  pipette  is  fliled  completely  with  the  boiled-out  solvent,  and  a 
quantity  of  the  gas  to  be  dissolved  is  introduced  into  the  gas  burette 
and  there  measured.  Commuiiication  is  then  made  between  the  two 
vessels  ;  a  weighed  or  measured  amount  of  water  is  run  out  through 
the  stopcock,  which  is  then  closed,  and  the  absorber  immei-sed 
in  a  vessel  of  water  at  the  requisite  temperature.  From  time  to  time 
the  absorber  is  taken  out  of  the  bath  and  shaken  as  vigorouslv  as 
the  flexibility  of  the  lead  tube  will  permit.  Mercury  is  filled  into  the 
gas  burette  as  required,  in  order  that  the  pressure  may  remain  as 
nearly  that  of  the  atmo.sphere  as  possible.  When  no  more  absorption 
takes  place,  pressure  and  temperature  are  adjusted,  and  a  fresh 
measurement  made. 

The  absorption  coefficient  of  hydrogen  in  Avater  as  determined  in 
the  above  way  niay  be  expressed  by  the  formula  3  =  002152fc6  — 
000019216^  +  0-000001722-^-.  Buusen  found  /i  =  001950  Avith  no 
temperature  coefficient.  For  oxygen  in  water,  the  author  obtains 
/i  =  0-04-I-i08  at  6-4°,  and  /i  =  003(]011  at  126^  numbers  which 
agree  Avell  with  Winkler's  results.  The  values  for  hydrogen  in  alcohol 
are  fairly  ctmcordant  with  those  of  Carius,  /S  at  0°  being  0  0676 
(mean  of  two  experiments).  An  interpolation  formula  for  the  absorp- 
tion coefficient  of  uxvgen  in  alcohol  of  99v  per  cent,  strength  is 
S  =  0-:337  —  0-000 7-i^8S^  +  O-o00O032S8/-.    The  solubility  of  niuo- 
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g-en,  oxygen,  carbon  monoxide,  and  methane  in  water  increases  about 
30  per  cent,  between  0^  and  20° ;  the  increase  in  alcohol  is  much  less. 

J.   W. 

Hydrogen  Nitride  (Azoimide).  By  T.  Clktils  (Ber.,  23, 
3u23— ;i0ci3).     See  p.  oG. 

Catalytic    Decomposition    of   Ammonium    Nitrite.     By    0. 

LoEW  (Ber.,  23,  3018 — 3lir.t).  — On  addin.^  phitinum  l)lack,  prepared 
in  the  manner  described  in  a  previous  paper  (Abstr.,  1890.  453),  to  a 
4  to  5  per  cent,  solution  of  ammonium  niti-ite,  an  immediate  evolution 
of  gas  takes  place.  The  first  portion  consists  of  a  mixtui'C  of  nitrogen 
and  nitrous  oxide,  but  after  a  time  nitrogen  is  the  sole  product.  No 
noticeable  alteration  in  the  temperature  of  the  solution  occurs. 

J.  B.  T. 

Absorption  of  Carbonic  Oxide  by  Earth.  By  Bekthelot 
(Coinpf.  rend.,  Ill,  469 — 4/1). — The  volume  of  carbonic  oxide  re- 
tained by  air-dried  clay  soil  is  equal  to  the  volume  of  air  which  it 
can  retain,  and  hence  the  retention  of  carbonic  oxide  by  the  earth, 
af  rer  an  explosion  in  a  miiie,  for  example,  is  not  due  to  any  specilic 
action  between  the  soil  and  the  gas.  C.   H.   B. 

Double  Chloride  and  Dithionate  of  Barium.  By  A.  Foik 
and  K.  Kll'ss  {Ber.,  23,  300l — 3003). — When  equivalent  (juantities 
of  barium  dithionate,  Ba.S.Us  +  2H,.0,  and  barium  chloride,  BaClj  -i- 
2tl20,  are  mixed  in  aqueous  solution,  and  the  latter  allowed  to  evapo- 
rate barium  dithionate  first  separates,  then,  after  a  time,  the  duuble 
salt,  BaSjOe.BaCU  +  4H,>0,  and  finally  barium  chloride.  The  above 
double  salt  forms  shoi-t,  colourless  prisms,  which  have  been  obtained 
7  mm.  in  leno"th  and  3"5  mm.  in  thickness,  ami  belong  to  the  asvm- 
metric  system  (a  :  h  :  c  =  0-6720  :  1  :  0-6398;  a  =  107°  12',  ^  = 
9o°  11',  7  =  90"  57'  30").  H.  G.  C. 

Action  of  Hydrogen  on  Potassium  Thallium  Sulphide.     By 

R.Schneider  (/.  jyr.  CI, em.  [2],  42,305 — 327j. — ^Y  hen  the  author 
first  published  his  work  on  thio-salts  {Ann.  Phys.  Chein.,  136,  138, 
139),  he  showed  that  when  potassium  thallium  sulphide  is  heated  in 
hydrogen  it  is  decomposed  with  forniaton  of  hydrogen  sulphide, 
potassium  sulphide,  and  thallium  sulphide.  Ki'ilss  and  Solereder 
(Abstr.,  1887,  111),  on  the  contrary,  assert  that  the  thallium  is  re- 
duced to  the  metallic  state,  the  potassium  remaining  as  sulphide. 

The  author  has  reinvestigated  the  subject,  and  his  experiments  show 
that  the  decomposition  takes  place  in  two  stages,  according  to  the 
temperature  ;  at  a  dark-red  heat,  it  is  in  accordance  with  the  equation 
which  the  author  first  gave,  namely  : — 


K,S,T1,S3  +  4H  =  2H,S  +  K,S  +  T1,S ; 

ed,  full,  red  heat,  however,  a  part  of  the  tl 
metallic  state  according  to  the  equation 

2[K,S,T1.S,]  +  lOH  =  5H,S  +  2K,S  +  TLS  +  TL ; 


at  a  prolonged,  full,  red  heat,  however,  a  part  of  the  thallium  is  re- 
duced to  the  metallic  state  according  to  the  equation 
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Imt  nf  no  tompcratnrc  ah  wliieli  the  nuthor  has  been  ahh;  to  obtain 
(|Uiintitativ('  results  is  the  whole  of  the  thallium  so  reflncod. 

Kriiss  anil  Schtniflt  also  assert  (loc.  cif.)  that  the  salt  of  a  thio-aeid 
cnn  be  reduecfl  by  hydrogen  when  the  thio-acid  itself  can  be  so  re- 
dueed.  But  I  his  is  not  the  ease  with  sodium  thioantimonate  oi- 
Seldippe's  salt  and  potassium  indium  sulphide,  which  cannot  be  re- 
dueeci  by  hydronfen  notwithstandintj  that  both  antimony  and  indium 
sulphides  are  easily  reduced.  Compare  also  the  behaviour  of  potas- 
sium platinofhioplatinate,  KjPtSi,  and  potassium  paliadothiopalladatc, 
K.PdS,  (this  Jourual,  1871,  317). 

The  specific  <rravity  of  potassium  tliallium  sulphide  has  been  rede- 
termined; it  now  stands  at  4(50.  A.  G.  B. 

Researches  on  the  Gadolinium  of  Marignac.  By  L.  i>e  Bois- 
itAUDUAN  (Coiiipf.  rend..  Ill,  '.VXi — 3yo). —  Mariufnac's  gadolinia 
(Abstr.,  1889,  4"iG)  was  fractionated  with  dilute  ammonia.  Tlie 
absorption  spectra  showed  that  there  was  a  concentration  of  samarium 
in  the  head  fractions  and  of  didymium  in  the  tail.  On  the  other 
hand,  the  fluorescence  Z^  is  much  stronger  in  the  head  fractious, 
whilst  the  samarium  fluorescence  is  feeble  in  these  fractions,  and  is 
not  visible  in  the  others.  The  spark  spectrum  shows  that  all  the 
Inactions  contain  gadolinium. 

Cleve  finds  that  the  greater  part  of  gadolinia  cannot  be  split  up  by 
fractionation.  The  impuiities,  which  ai-e  difficult  to  eliminate,  dis- 
tribute themselves  uniqually  in  tlie  different  fractions,  without,  how- 
ever, materially  affecting  the  equivalent  of  the  oxide. 

The  author  observed  a  remarkable  temporary  solubility  of  the 
oxides  of  the  rare  earths  in  ammonium  acetate  solution  containing 
excess  of  ammonia.  A  solution  of  gadolinium  chloride,  equivalent  to 
Oo  gram  of  the  oxide  per  litre,  when  mixed  with  acetic  acid  and  after- 
wards with  ammonia  in  excess,  remained  transparent  for  a  long  time, 
but  gradually  became  turbid,  and  precipitation  was  practically  com- 
plete after  a  day  or  two.  Heat  acceleiates  precipitation,  but  makes  it 
incomplete.  Analogous  phenomena  are  observed  with  lanthanum, 
yttrium,  and  didymium,  especially  the  first,  and  in  a  lower  degree 
with  cerous  chloride.  C.    H.  B. 

Equivalent  of  Terbia.  By  L.  de  Boisbauohan  {Compt.  rend.,  Ill, 
474 — 475). — In  previous  determinations  of  the  equivalent  of  the 
earth  Z/s  (terbia  with  a  very  deep-brown  colour),  tlie  quantity  of 
«:xygen  existing  in  the  earth  in  the  form  of  peroxide,  was  uncertain. 
The  author  has  repeated  the  determinations  by  the  same  method,  that 
i.s,  weighing  the  quantity  of  the  sulphate  formed  by  a  given  quantity 
of  oxide,  but  the  oxide  was  previously  calcined  at  a  white  heat,  and 
the  small  quantity  of  peroxide  present  was  determined.  The  colour 
of  the  calcined  oxide  was  much  paler,  although  still  very  yellow;  it 
contained  OIG  per  cent,  of  oxygen  as  peroxide.  The  mean  equivalent 
of  the  terbia  is  122;32,  which  gives  15948  for  the  atomic  weight 
of  the  metal.  C.  H.  B. 
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Ammoniiim  Fluoroxymolybdates.  By  F.  Macro  (Gazzetfo,  20, 
lOi^ — 121  J. — Hexatjonfil  ammonium  fiuoroxym oliihdnte.  3MoO.,F3,5NH4F 
-+-  HoO,  prepared  by  dissolving  the  laminar  fluoroxyniolvbdate(Abstr., 
1889,  106),  or  the  compound  Mo03,2NH4F,  in  hydrofluoric  acid,  crystal- 
lises in  minute,  hexagonal  prisms,  which  resemble  those  of  the  double 
salts  of  molybdenum  and  niobium  of  the  type  3MoOF3,5NH4F  +  HjO, 
and  are  probably  isomorphouswith  the  crystals  of  hexagonal  ammonium 
flnoroxvhypomolvbdate.  The  crystals  are  colourless  and  transparent 
at  fir>t,  but  become  opaque  after  proloneed  exposure  to  the  air  ;  they  are 
not  dehvdrated  by  heating  at  100° ;  they  dissolve  in  water,  forming 
an  acid  solution,  which  loses  hydrogen  fluoi-ide  on  heating,  and  if  the 
temperature  exceeds  100°,  ammonia  is  also  evolved. 

Monnmmonium  fiuoroxrjmohjhdate.  MoO.;F2,XH4F,  is  olitained  in 
nioncclinic  crystals  on  allowing  a  solution  of  the  preceding  compound 
iu  hvdrofluoric  acid  to  evaporate  over  sulphuric  acid  ; 

a'.h:c,  =  0-68019  :  1  :  1-42540,  ft  =  85°  53'. 

Faces  observed:  010,  001,  110,  111,  337,  337,  ml.  Plane  of 
twinning  (307).  The  crystals,  which  are  generally  twinned,  are 
colourless  and  transparent,  but  darken  and  turn  green  after  a  short 
exposure  to  the  air  ;  they  dissolve  in  w^ater,  yielding  an  acid  solution. 
The  crystals  may  be  heated  to  120°  without  losing  weight,  but  decom- 
pose at  a  higher  temperature. 

Delafontaine's  acid  fluoromolybdate  of  ammonium  appears  to  be 
identical  Avith  the  author's  triammonium  fluoroxymolybdate, 
MoO.F-.jSNHiF,  and  is  not  isomorphous  with  the  acid  fluoroxytuug- 
Btate."    '  S.  B.  A.  A. 

Double  Salts  of  Tungstic  and  Vanadic  Acids.  By  F.  Roth  en- 
bach  {Ber.,  23,  3050^3000). — On  adding  sodium  paralungstate  ti) 
hydrnted  vanadic  anhydride,  sodium  paratungsto-vanadate  is  formed, 
together  with  a  compound  which  crvstallises  in  dark-red  octahedra, 
and  has  the  formula  3(Na,0,4W03),Na20,3Vo05  +  38HoO. 

The  following  salts  were  prepared  from  sodium  paratungsto- 
vanadate  by  double  decomposition  : — - 

The  ammonium  salt  crvstallises  in  orange-red  octahedra  of  the 
formula  5[5(NH4)oO,12W03],-2[7V205,3(NH4)oO]  +  58H,0.  The 
barium  salt  is  deposited  in  light,  orange-coloured  crystals,  which  are 
very  .sparingly  soluble,  and  have  the  formula 

3(5BaO,12W03),2(.5Y205,2BaO)  -f  94H,0. 

From  the  mother  liquors  cubical  crystals  are  obtained,  which  contain 
sodium  chloride,  barium  tungstate,  and  barium  vanadate.  The 
strontium  salt  crystallises  in  orange-red  cubes, 

3(5SrO,12W03),2(5V205,2SrO)  -f  122HoO,  /:' 

and  resenables  the  barium  compound.  The  potassium  salt  crystallises 
in  a.reregates  of  large,  light  orange-red  plates,  which  have  not  yet 
been  analysed-.  By  the  action  of  magnesium  sulphate  on  sodium  para.- 
tuDgstovaimdate,  a  compound  of  the  formula 

5Na^O,12W03,3V205,MgO,Na20  -|-  42H,0 
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)R  formefl.  crystallisiiicr  in  j)alo  orange-yellow  prisms.  A  similar  com- 
pound is  deposited  from  the  mother  liquors  in  lustrous,  light  orange- 
coloured  plates.  With  sodium  tungstovanadate,  aluminium  sulphate 
gives  a  compound  of  the  formula 

3(Al.A<9Xa,0.48W03),4(9V,05,Al,05)  +  504H,O, 

crystallising  in  dark  garnet-red  cubes.  No  copper  salt  could  be  ob- 
tained. 

The  water  of  crvstallisation  in  the  above  compounds  was  deter- 
mined by  cautious  ignition.  The  vaiiadic  acid  and  tungstic  acid 
were  precij>itated  together  by  means  of  mercuric  nitrate  and  mercuric 
oxide.  The  vanadic  acid  was  determined  separately  by  reduction 
and  titi-ation  with  potassium  permanganate,  and  also  by  boiling  with 
phosphoric  acid,  potas.sinm  bromide,  and  hydrochloric  acid ;  the 
bromine  which  is  evolved  is  absorbed  in  potassium  iodide  solution, 
and  the  liberated  iodine  estimated  in  the  usual  manner. 

J.  B.  T. 

Bismuth  Oxyiodide.  By  C.  Astke  (J.  Pharm.  [5],  22, 195— 2<i0). 
— Various  published  methods  for  the  preparation  of  this  oxyiodide 
yielded  products  more  or  less  contaminated  with  sub-nitrate,  with 
Oxide,  «T  with  both  these  compounds.  To  obtain  the  pure  product, 
10  grams  of  bismuth  potassium  iodide  is  decomposed  by  the  addition 
of  4  litres  of  water,  and  the  product  is  washed  until  iodine  is  no  long<  r 
removed.  The  resulting  compound  contained  Bi,  59'38.  and  [,  30*30 
per  cent.  The  double  iodide  employed  is  best  obtiined  by  triturat- 
ing normal  bismuth  nitrate  (1  mol.)  with  potassium  iodide  (4  mols  ), 
and  50  c.c.  of  water  {sic),  extracting  with  ethyl  acetate,  and  sub- 
mitting the  mixture  to  spontaneous  evaporation.  J.  T. 

Platinum  Thiocarbide.  By  P.  Schutzenberger  (Compf.  rend.. 
Ill,  391— 3;*3). — A  current  of  nitrogen  or  hydrogen  charged  vvith  the 
vapour  of  carbon  bisulphide  is  passed  over  spongy  platinum  heated 
at  400 — 450^,  and  when  the  absorption  of  the  bisulphide  ceases,  the 
somewhat  finely  divided  blai-k  product  is  allowed  to  cool,  and  is 
powdered  and  submitted  to  the  same  treatment  again.  The  pioduct 
is  adeuse,  black  powder  of  the  composition  PtoCSe.  Under  a  micro- 
Scope,  it  seems  homogeneous,  and  it  cannot  be  separated  into  different 
components  by  levigatinn.  It  is  not  attacked  by  boiling  concentrated 
nitric  or  hydrochloric  acid,  and  is  almost  entirely  unaffected  by  warm 
aqua  regia.  It  is,  therefore,  not  a  mixture  of  platinum  sulphide  with 
carbon,  and  it  probably  has  the  constitution  S;Pt!C!Pt!S.  When 
heated  below  redness  in  dry  oxygen,  it  burns  with  incandescence,  and 
yields  carbonic  anhydride,  sulphuric  anhydi'ide,  sulphurous  anhydi'ide, 
and  a  residue  of  pure  platinum. 

The  formation  of  this  compound  may  be  used  for  the  separation, 
and  even  the  estimation,  of  carbon  bisulphide  in  any  mixture  of  gases 
which  is  free  fi'om  oxvgeu.  The  gaseous  mixture  is  passed  over  the 
heated  .spongy  platiuum,  and  the  product  is  afterwards  heated  in 
oxygen,  the  gases  formed  being  absorbed  in  some  oxidising  liquid, 
and  the,  sulphuric  acid  estimated  in  the  usual  way.  C.  H.  B>    . 
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Mineralogical   Chemistry. 


Bismuth  Minerals  from  Gladhammar.  By  G.  LmnsTRriM 
(Jahrb.  f.  Miti,.,  1890,  ii,  Ref.  5;> ;  from  Gcol.  Fonm.  Forhandl,  11, 
171). —  On  examining  a  series  of  ores,  the  author  found  a  lead-grey  to 
tin-white  mineral  with  a  brilliant  lustre.  On  analysis,  it  gave  the 
following  results : — 

Bi.  Pb.  Ca.  Fe.  Zn.  S.  Insol.        Total. 

33-84      48-05      0-69      Q-IO      0-05      15-92       0-45       99-16 

.  The  formula  deduced  from  these  results  is  3PbS  -f  Bi..S:,.  The 
author  is  unacquainted  Avith  a  mineral  of  this  composition  (compare, 
however,  lillianite,  3Pb(Ag)S  +  BisSs). 

As  an  assay  of  another  specimen  gave  42'15  per  cent,  of  lead,  it  is 
possible  that  bjelkite  also  occurs  at  Gladhammar.  B.  H.  B. 

Hamlinite,  a  New  Rhombohedral  Mineral.  By  W.  E.  Hiddkn 
and  S.  L.  Penfikld  (Amer.  J.  Scl.,  39,  oil — 51:i). — Shortly  atter  the 
discovery  of  herderite  (Abstr.,  1884,  827,  1102)  at  Stoneham,  Maine, 
this  mineral  was  detected  occurring  as  minute,  rhombohedi-al  crvstals, 
associated  with  herderite,  margarodite,  and  the  rareglucinum  silicate, 
hertrandite.  During  the  past  five  years,  the  authors  have  kept  up  a 
diligent  search  for  the  crystals,  but  without  success.  The  crystals 
rtre  hexagoiial-rhombohedral,  and  vary  from  1  to  2  mm.  in  diameter. 
Their  hardness  is  4-5,  and  their  sp.  gr.  3'228.  Qualitative  analysis 
indicates  that  the  mineral  is  a  new  species — a  phosphate,  probably  of 
glucinum  and  aluminium,  containing  fluorine.  The  authors  propose 
for  it  the  name  of  hamlinite,  in  honour  of  Dr.  A.  C.  Hamlin,  who  is 
largely  interested  in  the  development  of  the  mineral  resources  of  the 
district  in  which  the  new  mineral  occurs.  B.  H.   B. 

Preparation  of  Artificial  Molybdenite.  By  A.  v.  Schulten 
(Jahrb.  f.  Min.,  1890,  ii,  Ref.  223  ;  from  Geol.  Foren.  Fdrha>'dl.,  11, 
401). — The  author  melted  4  grams  of  potassium  carbonate  with 
6  grams  of  sulphur  in  a  porcelain  crucible,  and  on  cooling  added 
1  gram  of  molybdic  anhydride.  The  mass  was  then  heated  in  a  well- 
closed  crucible  to  a  melting  heat,  and,  on  cooling,  a  fresh  portion  of 
the  anhydride  was  added.  The  process  was  repeated  until  5  to  6  grams 
of  molybdic  anhydride  had  been  used.  On  boiling  the  melted  mass 
with  water,  a  residue  of  pure  crystallised  molybdenite,  MoSj,  was 
obtained  in  the  form  of  greyish-violet,  opaque,  hexagonal  crystals 
with  a  sp.  gr.  of  5-06  at  15".  The  crystals  are  very  soft,  and  make 
grey  marks  on  paper,  B,  H.   B. 

Flinkite  and  Heliophyllite  from  Harstigen  Mine,  Sweden. 

By  A.  Hambkrg  {Jahrb.  f.  Min.,  1890,  ii.,  ReF.  224—228,  from 
(jreol.  Foren.  Forhandl.,  11,  212). — Flinkite,  a  hydrated  manganese 
arsenate,  occurs  in  the  Harstigen  mine,  Pajsberg,  Wermland,  in 
greenish-brown  crystals  with  sarkinite  on  karyopilite.      Its  sp.  gr.  is 
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3-87.  It  has  a  hardness  of  more  than  4,  and  crj'stallises  in  the 
rliombic  system,  the  forms  observed  being  UP,  Poo,  P,  ooPco.  On 
analysis,  it  gave  results  corresponding  with  the  formula 

4H.O,4MnO,Mn,0„As,04, 

a  composition  very  similar  to  that  of  synadelphite. 

An  optical  examination  of  the  mineral  heliophyllite,  described  by 
G.  Flink  as  biaxial,  showed  it  to  be  always  composed  of  biaxial  and 
uniaxial  portions.  The  author  distinguishes  two  types  of  this 
mineial  as  met  with  at  the  Harstigen  mine:  (1)  the  coarsely  lami- 
nated variety  ;  and  (2)  cry.stals  associated  with  barytes  and  inesite. 
The  optical  properties  exhibited  are  similar  to  those  shown  by  the 
mineral  ekdemite  from  Langban,  described  by  Nordenskiold  as 
optically  uniaxial.  Further,  the  mineials  appear  to  be  chemically 
identical,  analysis  having  given  the  following  results  : — 


PbO. 

FeO  +  MnO. 

CuO. 

AS2O3. 

SbjOj. 

CI. 

I.... 

. .      83-45 

— 

— 

10-60 

— 

8-00 

II.... 

..      81-03 

007 

0-08 

10-85 

0-56 

8-05 

111.... 

. .      80-99 

OIG 

Oil 

10-49 

138 

7-96 

1.  Ekdemite  (Nordenskiold).  II.  Heliophyllite,  type  I.  Ill  the 
same,  type  II.  Nordenskiold  calculates  the  formula,  PboAsjOg  + 
2PbCl2,  Flink  gives  PbiAs-OT  +  2PbCl,.  The  author,  however,  is  of 
opinion  that  tbe  moi-e  exact  formula  PbgAs^Ois  +  4PbCl2  is  not 
improbable.  B.  H.  B. 

Minerals  from  Styria.  By  E.  Hatle  and  H.  Tauss  (JaJirh.  f. 
Mi. I.,  189(t,  ii.,  Ref.  17;  from  Vtrhandl.  geol.  Seichsanst.,  1887, 
"226 — 229). — 1.  Pharmacolite  from  Vollig.  This  mineral  occurs  in 
vhite,  translucent  groups  of  crystals  and  crusts  with  a  fibrous 
texture.     Analysis  yielded  the  following  results  : — 

AsoOj.  CaO.  HoO. 

48-60  27-04  2449 

The  mineral  is  associated  with  zinc-blende,  galena,  arsenical 
pyrites,  magnetic  pyrites,  iron  pyrites,  quartz,  and  calcite. 

2.  Iron-g3mnite  from  Kraubath.  This  mineral  occurs,  with  yellow 
gymnite,  in  serpeutiiie.  It  has  a  hardness  of  3,  and  a  sp.  gr.  of  1-986. 
Analysis  yielded  the  following  results  : — 

SiOo.  MgO.  FeO.  H2O. 

41-55  30-24  6-60  2010 

Allowance  being  made  for  1-27  per  cent,  of  ferric  oxide  dissemi- 
nated in  the  form  of  ii'on  mica,  the  formula  is  H2oMgi2FeSii045  + 
9H2O.  B.  H.  B. 

Fluorine  and  the  Synthesis  of  Minerals.  By  S.  Meunier 
(Compt.  reud.,  Ill,  509 — 511). — The  use  of  aluminium  fluoride  makes 
it  possible  to  obtain  in  a  comparatively  short  time,  and  at  the  tempe- 
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ratnre  of  an  ordinary  coke  fire,  several  minerals,  Avhich  under 
ordinary  conditions  are  difficult  to  synthesise. 

32  pai-ts  of  calcined  silica,  8  parts  of  fused  potassium  hydroxide, 
and  -44;  parts  of  aluminium  fluoride,  yield  a  regulus  which  is  not 
completely  vitreous  but  gives  a  fracture  with  a  silky  lustre.  Under 
the  microscope,  it  is  seen  to  contain  needles  of  sillimanite  and  hexa- 
gonal lamellas  of  tridymite  in  large  quantity,  together  with  inclusion^ 
of  various  kinds  and  globuliform  masses  which  are  almost  opaque. 

■iS  parts  of  silica,  20  of  calcium  oxide,  and  60  of  aluminium 
fluoride  yield  a  product  which,  although  chiefly  a  glass,  has  a  highly 
lustrous  fracture,  and  contains  needles  of  sillimanite  and  lamellae  of 
tridymite. 

26  parts  of  silica,  12  of  calcium  oxide,  2  of  potassium  hydroxide, 
and  25  of  aluminium  fluoride  yield  a  decidedly  crystalline  product 
containing  large  quantities  of  thin  plates  of  labradoj-ite,  many  of 
which  are  macled  according  to  the  albite  law,  whilst  the  larger  have 
.spheroidal  inclusions. 

22  parts  of  .silica,  17  of  alumina,  02  of  ferric  oxide,  8  of  sodinm 
hydroxide,  2  of  potassium  hydroxide,  and  1  of  lime,  in  a  crucible 
brasqued  with  cryolite,  jield  a  deep  grey  granulo-crvstalline  product. 
The  mass  is  vitreous,  but  is  full  of  inclusions,  and  contains  many 
crystals  of  sillimanite,  and  a  large  quantity  of  prismatic  crystals  of 
nepheline. 

27  parts  of  silica,  12  of  alumina,  and  10  of  potassium  hydroxide 
in  a  crucible  brasqued  with  cryolite,  yield  a  partially  vitreous 
product  full  of  crystalline  granules.  Under  the  microscope,  largo 
numbers  of  small  globules  are  seen,  identical  with  the  leucite  of 
natural  amphigencs.  C.  H.  B. 

Sigterite,  a  New  Felspar.  By  C.  RiMMELSBEno  (Jahrl.f.  Min., 
1890,  ii,  Mem.  71 — 74). — In  an  investigation  into  the  properties  of  eu- 
dialyte  from  Sigtero,  the  author  found  that  this  mineral  was  associated 
Avith  two  others,  white  albite  and  another  felspar  in  the  form  of  grey, 
granular  particles.  The  new  felspar  has  the  cleavage  of  orthoclase, 
and,  chemically,  is  a  potassium  sodium  felspar  free  from  lime,  and 
much  more  basic  than  albite  and  orthoclase.  In  thin  sections,  in- 
clusions of  augite  and  a  small  quantity  of  magnesia-mica  ^veTe 
observed.  After  making  corrections  for  the  small  quantities  of  augite 
present,  the  mineral  gives  on  analysis  the  following  results :  — 

SiO.,.  AI2O3.  >'a.,0.  K2O.  Total. 

50-6l         30-86         13'90         523         lOO'OO 

The  formula  of  the  felspar  is  therefore  (XaK)3AlSi;,0,o.  In  other 

woi'd.s,  it  is  a  combination  of  albite  and  an  alkali  anorthite.  At  the 
siime  time,  it  has  the  composition  of  an  anhvdrous  natrolite. 

B.  H.  B. 

Minerals  from  Vesuvius.  Bv  E.  Scacchi  (Zeif.  Kryst.  Mm.,  18, 
99— 1U2;  from  R.  Accad.  cU  JS'apoli,  1888,  12).— 1.  FhakelUte.  a 
new  mineral.  Among  the  Somma  minerals  in  the  museum  of  the 
University  of  Xaples  there  is  a  substance,  hitherto  nndescribed,  which 
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tlie  author  hfis  named  from  its  eliaracteristic  combination  of  trans- 
|>:irent,  colourle.ss  needles  to  white,  silky  bandies  (0a*:c\\os-).  This 
rare  minei"al  ocenrs  in  a  rock  consisting  of  augite  with  more  or  less 
mica,  and  occasionally  in  grey,  gi-anular  ealcite.  Optically  the 
mineral  is  uniaxial,  with  faint  negative  l)irc'"raction,  and  thei-efore 
Itelongs  to  the  hexagonal  system.  It  has  the  hardness  of  orthoclase, 
and  a  sp.  gr.  of  2'49.     Analysis  gave  the  following  results  :  — 

SiO;.  AI2O3.  K2O.  Na-jO.  Total. 

3r-73         33-33         29-30         037         100-73 

Formula:   KoAUSioOs.     The  analogy  with  nepheline  is  remarkable. 

2.  T/ierinoiiittnte,  from  the  lava  of  18o9.  Tliis  mineral  is  new  for 
Vesuvius.  The  Xaples  museum  recently  received  numerous  white, 
opaque,  dru.sy  incrustations  from  the  Fos.so  grande.  On  analj'sis,  this 
mineral,  Na^COa  +  H;;0,  yielded  3o-4-iper  cent,  of  carbonic  anhydride. 

3.  Suila  from  the  interior  of  the  same  lava  in  crystalline,  colour- 
less, transparent  grains.  On  analysis,  the  following  results  were 
obtained : — 


COj. 

Na.>0. 

KoO. 

H.O. 

Total. 

15-91 

22-1,-) 

0-41 

61-68 

100-15 

These  results  correspond  with  the  formula  NajCOa  4-  lOHjO.  The 
mineral  cannot  have  been  produced  by  sublimation,  but  by  the  action 
(if  carbonic  anhydride  which  has  decomjiosed  the  lava  and  taken  the 
soda  from  it. 

4.  Altered  comptonite  from  the  Somma  conglomerates.  In  one 
vai-iety  of  conglomeiate  at  Vesuvius,  zeolites  occur  in  assficiation 
with  calcite.  Among  these,  small  crystals  resembling  comptonite  are 
occasionally  met  with,  the  change  in  the  chemical  composition  of  the 
zeolites  and  the  variation  from  that  of  comptonite  consisting  chiefly 
in  a  loss  of  water,  an  absorption  of  calcium  carbonate,  and  a  change 
in  the  ratio  of  the  silica  to  the  alumina  (compare  Abstr.,  1887.  17). 

B.  H.  B. 

Amphibolite  from  Habendorf,  in  Silesia.  By  E.  Dathe  (Jahrh. 
f.  Min.,  1890,  ii,  Ref.,  243 — 244;  from.  Jahrh.  preuss.  geol.  Laud''sa7isf., 
1889,  309 — 328). — The  amphibolite  (Analysis  1)  occurring  in  the 
biotite  gneiss  of  Habendorf,  consists  of  hornblende  of  a  greenish-black 
colour  and  biilliant  lustre.  There  is  a  second  variety  (Analysis  II) 
composed  of  light  greenish-grey  hornblende,  with  a  little  pyrrhotite 
and  mica.  Under  the  microscope,  olivine,  diopside,  chromite,  and 
rutile  could  also  be  detected. 

SiOo.      TiO.,.    JeoOg.    Cr.03.      AI0O3.      FeO.      MgO.      CaO. 

I  ..      46-47     0-2  i     4-18     trace      8-68      3-73     2279     9-05 

11  ..      47-82     0-65     0-94      063       788      350     2936     366 

KeO.       XajO.       H2O.         CO.,.         Total.        Sp.  gr. 

I..      O-oo       1-14       3-39         —        99-99       2959 

II..      trace     043       420       041       99-48       2-857 

B.  H.  B. 
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Chemical  Nature  of  Tourmaline,  By  C.  Rammelsberg  (Jaltrh. 
f.  Mill.,  18^0,  ii,  Mem.,  14'J — 1G2). — In  this  paper  the  author  re- 
calculates some  70  analyses  of  tourmaline,  with  a  view  to  controvert 
the  formnlge  recently  arrived  at  by  Riggs  (Abstr.,  1888,  660),  Jan- 
nasch  and  Calb  (Abstr.,  1889,  472),  Scharizer  (Abstr.,  1889,  764),  and 
Wiilfing  (Abstr.,  1889,  765).  He  is  still  of  opinion  that  his  interpre- 
tation of  the  toiu'maline  analyses  of  20  years  ago  was  correct,  according 
to  which  they  must  be  regarded  as  isomot-phous  mixtures  of  three 
silicates,  R'gSiOs.  R"3Si05,  and  R'*''SiOs,  in  which  R'  represents 
H,  Na,  K,  Li  ;  R"  represents  Fe,  Mu,  Mg,  Ca  ;  and  R^'  represents 
AL,  Fe,,  B,,  Cr,.  B.  H.  B. 

Composition  of  Tourmaline.      By  G.  W.  Kalb  {.Tahrh.  f.  Mhi., 

1890,  ii.  Rcf.  199—203;  from  Inang.  Diss.  GOttingen,  1890).— Ten 
varieties  of  tourmaline  analysed  by  the  author  may  be  divided  into 
three  groups  : — (1)  Lithium  tourmaline,  (2)  iron  magnesium  toui-- 
nialine,  (3)  iron  tourmaline.  From  the  analyses,  the  author  deduces 
the  general  formula  R9BO.XSi04)2.  [The  analyses  given  appear  to  be 
almost  identical  with  those  given  in  a  paper  by  P.  Jannasch  and 
G.  Calb  (Abstr.,  1889,  472).]  B.  H.  B. 

Peridotite  from  the  Harz.  By  M.  Koch  (Jahrb.f.  Min.,  1890, 
ii,  Ref.  244 — 245  ;  from  Zeit.  deutsch.  geol.  Ges.,  41,  163 — 165). — 
Peridotite  occurring  in  the  gabbro  mass  of  the  Kaltenthal,  in  the 
Harz,  contains  olivine  in  angular  grains,  as  much  as  2^  mm.  in  size, 
with  biotite,  spinel,  and  titaniferous  iron  ore.  Small  quantities  of 
augite  and  plagioclase  are  present  as  accessory  constituents.  The 
rock  is  more  basic  than  any  of  the  basic  members  of  the  Harzburg 
gabbro  hitherto  examined,  as  is  shown  by  the  following  analytical 
results,  in  which  the  high  percentage  of  titanium  is  probably  due  to 
the  biotite  : — 

SiOj.         TiOs.        AUOg.       Fe.Os.        FeO.  MgO.         CaO.        KjO. 

34-98       5-18       10'80       1-42       21-33       1930       0-43       6-42 

NasO.         H2O.  SO3.  Total.  Sp.  gr. 

0-17         1-28        trace         10031         327 

B.  H.  B. 
Minerals  of  the  Garnet  Group.  By  W.  C.  Brogger  and  H. 
Backstrom  (Zeit.  Kryst.  Min.,  18,  209— 276).— Of  the  12  silicates 
crystallising  in  the  regular  system,  eulytine,  zunyite,  helvine, 
danalite,  garnet,  sodalite,  nosean,  lapis-lazuli,  leucite  (maskeh'nite), 
polIux,  analcime,  and  faujasite,  the  first  eight  are  orthosilicates,  and 
the  last  four  metasilicates.  Three  of  the  metasilicates,  maskelynite, 
pollux,  and  analcime,  belong  to  one  morphological  group,  whilst 
faujasite  is  an  isolated  species  of  octahedral  type.  The  orthosilicates 
are  regarded  by  the  author  as  forming  one  large  group,  the  garnet 
group,  which  may  be  subdivided  into  two  divisions  : — (1)  Orthosilicates 
of  tetrahedral  character,  and  (2)  orthosilicates  of  rhombic  dodeca- 
hedral  character.  This  second  division  includes  holohedral  members 
(the  garnet  series  proper),  as  well  as  hemihodral  ones  (the  alkali 
garnets). 
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The  forrau]a3  of  the  members  of  tlie  first  division  are  as  follows:— 

Eulvtine Bi4(.Si04)3. 

Zuiivite [Al6F2Cl(OK[)„]AU(Si04)3. 

Daimlite (FeZnMn)2[(ZnFe)oS]Be3(SiOi)3. 

Helvine (MnFeCa),(Mn2S)Bea(Si04)3. 

In  this  voluminous  paper,  the  author  brings  forward  a  mass  of 
facts  to  prove  the  close  connection  of  the  regular  orthosilicates.  The 
analyses  of  all  the  mineials  of  this  garnet  group  lead  to  formulie  in 
■whicli  there  is  1  mol.  of  an  orthosilicate  with  3  mols.  of  silicic  acid. 
All  the  members  of  this  group,  too,  belong  to  the  regular  system.  A 
very  large  number  of  analyses  are  discussed.  Of  these,  the  following 
have  not  previously  been  published  :  — 

SiOo.     AloO.  CaO.  MgO.  XaoO.     KjO.  SO3.        S.        CI.  H.,0. 

I.  36-74  31-96  01 1  —  2n-95  trace  Oil     —    711  oi? 

11.  37- 14  31-60  —  —  25-60     —  _      —    7-31    — 

III.  31-65  2703        —  —  27-26     —  1406     —     —  — 

IV.  31-99  27-32  994  —  16-53     —  1422     —     —  — 
V.  32-30  27-38  821  Oil  1803   035  1262  044  031  — 

VI.  32-20  27-37  818  Oil  1798   035    13-17  0-46  033     — 

VII.  32-52  27-61  &4:7      —  19-45   0-28   10-46  2-71  0-47     — 

VIII.  32-48  27-62  660       —  19-84   0-29    1047  2-71  047  0-07 

IX.  53-13     1-76  24-71  1695  262     —       —      —      —     131 

X.  55-15     —  26-38  18-47  _____      _ 

XI.  55  55     —  25  93  1852  _       _       ____ 

I.  Sudalite.     II.  Results  calculated  from  the  formula 
Na4(AlCl)Al2(Si04)3- 

III.  Nosean,  formula  K'a4(Al[S04Xa])  Al,(Si04)3.  IV.  Hanvn,  formula 
Na,Ca[Al(SO,Xa)]Alo(Si04)3.  V.  Hauyn,  analysis.  VI.  Results 
«alculatpd  from  92  mols.  hauyn,  5-2  mols.  sodalite,  and  2-7  mols. 
iiltiwmarine  with  the  formula  Na4[Al(S3Na)]Al,(Si04)3.  VII.  Lapis- 
lazuli.  VIII.  The  same,  results  calculated  from  a  composition  of 
76  9  mols.  hauyn,  15-7  mols.  ultramarine,  and  7-4  mols.  sodalite.  IX. 
Diopside  occurring  enclosed  in  lapis  lazuli.  X.  Results  after  sub- 
traction of  8  per  cent,  lazurite.  XI.  Results  corresponding  with 
formula  CaMg(Si03)2.  B.  H.  B. 

Minerals  and  Rocks  in  the  Diamond  Fields  of  South 
Alrica.  By  A.  Knop  (Johrh.f.  Min.,  ii,  Ref.  97— 99).— The  matrix 
of  the  diamonds,  the  so-called  blue  earth,  is  found  on  examination  to 
behave  like  a  serpentine  which,  after  decomposition  by  acid,  leaves 
niicroliths  of  pyroxenic  character.  The  rock  may  be  described  as  a 
serpentine-tuff  enclosing,  at  Jagersfontein,  the  following  minerals  : 
garnet,  chrome-diopside,  enstatite,  chromite,  zircon,  apatite,  idocrase. 
lutile,  mica,  and  diamond.  These  minerals  are  described  in  detail  by 
the  author,  who  gives  analyses  of  the  chrome-diopside  and  chrome- 
iron  ore. 

The  author  regards  the  Jagersfontein  deposit  as  having  been  formed 
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from  a  peridotite,  which  has  been  mechanically  broken  up  and  trans- 
ported to  a  favourably  situated  locality,  where  it  has  become  ser- 
pentinised.  The  relation  of  the  diamond  to  the  peridotite  is  thought 
to  be  analogous  to  the  occurrence  of  the  diamond  in  meteorites. 

B.  H.  B. 
Natural  Cement  from  Cairo.  By  E.  Siceexberger  (Jahrb.  f. 
Min.,  1890,  ii,  Ref.  275 — 276 ;  from  Zeit.  deutuch.  geol.  Ges.,  41, 
312 — 318). — On  the  railway  between  Abbasiyeh  and  Citadelle,  near 
Cairo,  there  occur  stalactitic  masses  hither^^o  thought  to  have  been 
geyser  deposits.  On  examination,  they  are  found  to  consist  of 
cemented  quartz  sands,  approximating  in  composition  to  arti6cial 
mortar.     Analysis  yielded  the  following  results  : — 

Sand.       SiOo.       CaO.    AloO.,  +  FeoOs.    COo.       HoO.     MgO.     SO3.     NaQ. 

44.-90     6-24     22-80  l-t7  1-t-uO     3'84     3*58     0-58     0-24 

B.  H.  B. 

Obsidian  Cliff,  Yellowstone  National  Park.  By  J.  P.  Iddings 
(Secenfh  Annual  Rep.  U.S.  Gtol.  Surrey,  24'..' — 29oj. — The  author 
describes  in  detail,  in  a  monograph  of  44  pages,  illustrated  by  51 
plates,  the  geological  occurrence,  lithological  structure,  petrographical 
and  microscopical  characters  of  Obsidian  Cliff,  at  tiie  northern  end 
of  Beaver  Lake,  in  the  Yellowstone  National  Park.  Though  obsidian 
of  nearly  the  same  chemical  composition  occurs  in  all  parts  of  the 
world,  the  obsidian  flow  at  Beaver  Lake  is  especially  remarkable  for 
its  unsurpassed  extent  and  thickness.  It  is  the  only  known  occurrence 
of  rhyolitic  obsidian  in  which  a  distinctly  columnar  structure  has  been 
developed.  It  is  entirely  free  from  porphyritic  crysta's,  and  abounds 
in  spherulitic  structures  and  lithophysae.  These  are  undoubtedly  of 
primary  crystallisation  out  of  a  molten  glass,  which  was  gradually 
cooling.  Since  its  solidification,  too,  no  alteration,  chemical  or 
mechanical,  has  taken  place.  B.  H.   B. 

Eruptive  Rocks  of  the  Cabo  de  Gata.  By  A.  Osaxn  (Jahrh. 
f.  Min...  1890,  ii,  Ref.,  268—270;  from  Zeit.  deutsch.  geol.  Ges.,  41, 
297 — 311). — The  author  describes  in  detail  the  occurrence  of  eruptive 
rocks  at  the  Cabo  de  Gata,  Almeria,  Spain.  The  predominating 
rocks  are  andesites,  dacites,  and  liparites.  Basalts  are  entirely 
absent,  as  also  are  nepheline  and  leucite  rocks.  Only  one  rock 
contains  olivine.  This  occurs  in  the  vicinity  of  Vera  and  is  described 
by  Calderon  as  limburgite.  It  is  the  youngest  of  the  eruptive  rocks 
of  the  district,  and  on  analysis  gave  results  approximating  most 
closely  to  those  obtained  with  olivine-bearing  lamprophyres,  such  as 
the  minette  of  the  Ballon  d'Alsace.  In  the  rock,  biotite  only  is  visible 
to  the  naked  eye,  whilst  olivine,  augite,  and  a  little  felspar  can  be 
detected  under  the  microscope.  The  analytical  results  were  as 
follows  : — 

SiOj.        AI2O3.      Fe^Os.  FeO,     MnO.  MgO.     CaO.      K;0.     XaoO. 

55-17      13-49      3-10  355     0-39  8-55     315     l-b9     4-43 

H2O.               CO.,.  Total. 

4-27            3-27  100-46 
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The  rock  is  named  VerUe  by  the  author.  It  shouhl  certainly  not 
he  classed  as  a  Hmburgite.  Vi.  H.  B. 

Meteoric     Iron     from    Magura,     Arva,    Hungary.       By    E. 

WlClNSCHENK  (Jahrh.  f.  Mh,.,  1H9().  ii,  Kef.  57—59  ;  from  Jn?i.  1-.  k.  Hof- 
inuseums,  4,  9.3 — 101  ;  compare  Beithelot  and  Friedcl,  Abstr.,  1890, 
1384). — In  an  investigation  of  the  meteoric  iron  from  Magma,  Arva 
county,  Hungary,  the  author  succeeded  in  isolating  the  following 
constituents: — 

1.  Tin- white  regular  crystals,  hitherto  regarded  as  schreiber.«ite. 
These  appear  to  have  a  cleavage  perpendicular  to  the  longitudinal 
axis;  they  are  strongly  magnetic,  very  brittle,  and  soluble  in  hydro- 
chloric acid  and  copper  ammonium  chloride,  with  separation  of 
carbon.  The  hardness  is  5^  to  (J,  and  the  sp.  gr.  (3'977.  Analysis 
(No.  I)  gave,  after  subtraction  of  schreibei'site,  results  corresponding 
Avitli  the  formula  C(FeNiCo)3.  For  this  new  mineral,  the  author 
proposes  the  name  of  cohmite. 

2.  Thin,  silver-white,  strongly  magnetic  lamellae,  which  are  but 
slowly  soluble  in  hydrochloric  acid,  and  which  may  represent 
Reichenbach's  tamite.  The  composition  (Analysis  II)  is  in  accord 
with  the  formula  FejfNiCo)^. 

3.  Fragments  of  various  shapes,  which  form  the  principal  mass  of 
the  iron.  They  are  highly  magnetic,  sparingly  soluble  in  hydro- 
chloric acid,  and  give  on  analysis  (No.  Ill)  results  corresponding 
with   the    formula    Fe8(NiCo).     The    high  percentage    of  cobalt    is 


oteworthy — 

Fe. 

?ri. 

Co. 

C. 

Cu. 

Sn. 

Schreibersite.    Total. 

I.  89-83 

3-08 

0-79 

6-43 

trace 

trace 

0-66         10078 

II.  71-04 

26-64 

1-67 

0-30 

— 

— 

—            99-65 

HI.  87-96 

9-19 

2-60 

0-36 

— 

— . 

—          10011 

4.  Crystals  of  rhombic  and  monoclinic  augite. 

5.  Grains  of  partly  isotropic,  partly  feebly  bi-refractive,  diamond 
proved  to  be  harder  than  ruby  and  to  burn  to  carbonic  anhydi-ide  in 
a  current  of  oxygen. 

Colourless  or  strongly  pleochroic  blue  grains  appear  to  consist  of 
corundum,  Avhilst  small,  colourless  aggregates  may  be  tridymite. 

The  author  compares  the  varieties  of  carbon  met  with  in  meteoric 
iron  with  those  in  pig  iron.  The  "hardening-carbon  "  corresponds 
with  the  carbon  given  oif  in  the  form  of  hydrocarbons  when  the 
meteoric  iron  is  dissolved  in  hydrochloric  acid  ;  the  ordinary  carbide 
carbon  corresponds  with  cohenite ;  the  graphitic  tempering-carbon 
with  the  carbon  in  the  residue  when  meteoric  iron  is  dissolved  ;  and, 
lastly,  graphite  is  met  with  in  both  varieties  of  iron.  This  perfect 
analogy  leads  to  the  assumption  that  the  conditions  under  which 
meteoric  iron  was  formed  are  comparable  to  those  under  which  pig 
iron  is  produced,  and  the  presence  of  the  diamond  indicates  that  the 
carbon  dissolved  or  chemically  combined  in  iron  can  under  certain 
conditions  separate  oat  in  the  allotropic  form  of  the  diamond. 

B.  H.  B. 
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Organic    Chemistry. 


Condensation  of  Acetylene   by  the  Silent  Discharge.      By 

Berthelot  {Compt.  rend.,  Ill,  471 — -472. _) — If  the  product  of  the  con- 
densation of  acetylene  under  the  inHuence  of  the  silent  discharge  is 
left  exposed  to  the  air,  it  absorbs  about  one  quarter  of  its  weight  of 
oxygen,  and  can  easily  be  detached  from  the  glass  in  the  form  of  a 
yellow,  resinous  pellicle.  It  continues  to  alter  spontaneously  in  the 
vessel  in  which  it  is  placed,  with  formation  of  a  carbonaceous  sub- 
limate which  is  probably  the  result  of  a  secondary  change.  When 
subjected  to  dry  distillarion,  it  undergoes  sudden  and  explosive  de- 
composition, which  seems  to  be  exothermic,  with  production  of  a 
considerable  quantity  of  water,  together  with  some  acetic  acid,  and 
acetouic  liquids  which  have  an  odour  of  caramel,  and  are  similar  to, 
if  not  identical  with,  the  products  from  sugar  or  tartaric  acid.  Neither 
benzene  nor  furfuraldehyde  is  obtained,  and  distillation  with  soda-lime 
yields  acetone  and  other  simple  products.  It  is  clear  therefore  that 
the  condensation  of  acetylene  under  the  influence  of  the  silent  dis- 
charge is  very  dift'ereut  from  its  condensation  under  the  infiuenee  of 
heat.  C.  H.  B. 

Combination  of  Mercnric  Cyanide  with  Lithium  Salts.    By 

R.  Varet  (Compt.  rend.,  Ill,  526 — 527). — A  concentrated  solution  ot 
lithium  iodide  is  added  drop  by  drop  to  a  saturated  solution  of 
mercuric  cyanide  heated  at  50 — 00^.  A  further  quantity  of  mercui-ic 
cyanide  is  then  dissolved  in  the  liquid  and  more  lithium  iodide  is 
added.  The  liquid  is  concentrated  to  a  syrup,  filtered,  and  allowed  to 
cool,  when  it  deposits  the  compound  HgCy2,2LiCy,Hgl2  +  TH^O  in 
large  nacreous  lamellae,  which  are  hygroscopic,  very  soluble  in  water, 
and  lose  8  mols.  H:.0  at  100°,  but  cannot  be  completely  dehydi'ated 
without  decomposing.  When  the  salt  is  carefully  heated,  it  gives  ofF 
water  and  becomes  yellow,  a  sublimate  of  mercuric  iodide  forming  at 
the  same  time.  At  a  higher  temperature,  the  salt  melts  and  decom- 
poses into  mercuric  iodide,  mercury,  cyanogen,  and  mercurous  iodide. 
Dilute  acids  decompose  the  salt  with  liberation  of  hydrocyanic  acid 
and  precipitation  of  mercuric  iodide,  whilst  mercui'ic  cyanide  and  a 
lithium  salt  of  the  particular  acid  remain  in  solution.  Copper 
sulphate,  when  heated  with  a  solution  of  the  salt,  precipitates  cuprous 
cyanide  and  mercuric  iodide,  a  result  which  indicates  that  all  the 
cyanogen  is  not  combined  with  the  mercury.  These  reactions  show 
that  the  constitution  of  the  compound  is  expressed  by  the  formulfe 
given. 

If  lithium  bromide  is  added  gradually  and  in  small  quantity  to  a 
saturated  solution  of  mercuric  cyanide  heated  at  80°,  the  liquid,  on 
cooling,  deposits  crystals  of  the  compound  HgCyj.LiBr  +  S^HaO. 
The^'  are  hygroscopic  and  very  soluble  in  water,  lose  1^  mols.  HoO  at 
100°,  but  cannot  be  dehydrated  without  decomposing.  "When  heated 
gently,  it  yields  no  sublimate  of  mercuric  bromide,  but  at  a  high 
temperature  it  undergoes  complex  decomposition.     When  heated  with 
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copper  sulpliato  solulion,  no  cyanocjen  is  evolved,  and  no  precipitate 
is  formed  ;  it  follows  that  all  the  cyanogen  is  combined  with  the 
mercury. 

A  mercury  lithium  cyanochloride  is  obtained  by  evaporating'  a 
sohition  of  mercuric  cyanide  cont-.iining  an  excess  of  lithium  chloride. 
It  is  so  hygroscopic  that  its  composition  could  not  be  ascertained. 

C.  H.  B. 

Ethylene  Dithiocyanate,  By  C.  Parexti  (Gnzzetta,  20, 
17b — IbS). — By  treating  peithiocvanic  acid  with  alcoholic  potash, 
Fleischer  (this  Journal,  1871,  391)  obtained  a  compound  isomeric 
with  potassium  thio-  and  isothio-cyanate,  but  differing  from  these 
compounds  in  several  respects  (Aiitialeu,  179,  204).  The  acid  formed 
bv  decomposing  this  salt  with  sulphuric  acid  was  considered  to  be  a 
dithiocyanic  acid.  To  prepare  the  ethylene  derivative,  perthioeyanic 
acid  and  ethylene  bromide  in  molecular  proportion  are  dissolved  in 
the  least  possible  quantity  of  alcohol,  mixed  with  an  alcoholic  solut  on 
of  potassium  hydroxide,  and  boiled  for  o  to  0  hours.  The  filtered 
liquid,  on  cooling,  deposits  a  semi-crystalline  mass,  part  of  which  is 
insoluble  in  boiling  water,  and  remains  in  hard  ill-defined  crystals 
w  hich  melt  at  137 — 140°.  The  soluble  portion,  on  recrystallisation 
from  boiling  water,  is  obtained  in  slitrhtly  yellowish  prisms  %vh>ch  melt 
at  149 — loO'^,  and  are  readily  soluble  in  hot  water  and  alcohol,  but 
insoluble  in  ether  and  benzene.  It  dissolves  in  cold  concentrated 
sulphuric  acid,  and  is  reprecipitated  unaltered  on  the  addition  of 
water.  After  fusion,  it  resolidifies  at  130',  but  this  temperature  is 
reduced  to  118°  after  successive  fusions.  The  aqueous  solution 
is  not  coloured  by  ferric  chloride  even  after  acidification  with  hydro- 
chloric acid  ;  on  heating  the  alkaline  solutions,  the  respective  thio- 
c^anates   are   formed.     The    constitution    of    this    salt    is    probably 

K*C2H4'N.     The  compound   melting  at  137 — 140     has  the  composi- 

tion  €4^483(02114)2 ;  it  is  slightly  soluble  in  cold  concentrated 
sulphuric  acid,  and,  on  warming,  a  gi-een  liquid  with  a  blue 
fluorescence  is  produced  from  which  sulphur  separates  after  a  time. 

S.  B.  A.  A. 

Diacetylcarbinyl  Acetate.  By  A.  Combes  (Compt.  rend.,  Ill, 
421— 423).— Chloracetylacetone  (Abstr.,  189U,  1394),  when  boiled 
with  potassium  acetate  in  presence  of  alcohol,  yields  a  pale- 
yellow  liquid  which  boils  at  74o°  under  a  pressuie  of  21  mm., 
also  a  large  quantity  of  ethyl  acetate.  The  new  product  has 
the  composition  CsHgOj ;  it  has  an  acid  odour,  but  yields  no 
metallic  derivatives,  and  reduces  Feb  ling's  solution  and  aminouincal 
silver  nitrate  in  the  cold.  It  yields  a  very  unstable  hydiazone 
CiiHuNvOa,  which  resinities  rapidly  when  exposed  to  air  and  light, 
and  crystallises  from  ether  in  large  colourless  rhomboidal  tables 
which  rapidly  become  red  whtn  exposed  to  light.  If  this  hydi-azone 
is  treated  with  excess  of  phenylhydrazine  in  alcoholic  solution,  it 
yields  an  osazoue   dsHieX.,  very  soluble  in  ether,  from  which  it  is 
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precipitated  by  light  petroleum  in  crvstals  melting  at  143  — 144**.  Tfc 
is  the  osazone  of  aeetol,  and  can  also  be  obtained  by  the  direct  action 
of  plienylhydrazine  on  a  hot  solution  of  the  compound  CjHgOs  in 
acetic  acid. 

The  compound  CsHbOs  is  in  fact  the  acetate  of  aeetol,  formed  iu 
accordance  with  the  equations  CHAc.Cl  +  AcOK  =  CHAc^'OAc  + 
KCI ;  CHAco-OAc  +  EtOH  =  CHaAc-OAc  +  AcOEt. 

In  order  to  avoid  the  secimdary  action  of  the  alcohol,  monochlor- 
acetylacetone  was  boiled  for  four  or  five  hours  with  potassium 
acetate  in  presence  of  glacial  acetic  acid,  and  the  product  was  poured 
into  water  and  mixed  with  concentrated  cupric  acetate  solution.  A 
green  precipitate  separates,  and  is  purified  by  solution  in  chloroform 
and  precipitation  with  ether ;  it  forms  deep-green  crystals  of  the  com- 
position (C7H904)2Cu,  and  is  the  cupric  salt  of  diacetylcarbinol, 
CHAco'OAc,  which  contains  a  basic  hydrogen  atom  in  the  group 
ZCH-OAc.  The  copper  salt  is  dissolved  in  dilute  sulphuric  acid, 
and  the  solution  is  exti-acted  with  ether.  Alter  the  ether  has  been 
expelled,  the  diacetylcai-binyl  acetate  is  obtained  as  a  colourless 
liquid  boiling  at  111°  under  a  pressure  of  21  mm.  It  reduces 
Fehling's  solution  and  ammoniacal  silver  nitrate  iu  the  cold,  has  a 
strongly  acid  reaction,  and  decomposes  carbonates  with  formation  of 
crystallisable  metallic  derivatives.  When  treated  with  phenyl- 
hydrazine,  it  yields  a  viscous  liquid  which  boils  without  decomposition 
in  a  vacuum  at  235 — 240°,  and  which,  when  treated  with  hot  sulph- 
uric acid  or  with  oxidising  agents,  yields  a  beautiful,  blue  colour- 
ing matter,  insoluble  in  water,  but  soluble  in  chloroform  or  sulpliuric 
acid,  and  having  all  the  characteristics  of  a  pyrazole-blue. 

Attempts  to  obtain  diacetylcarbinol  by  saponification  of  the  acetate 
have  not  yet  been  successful.  C.  H.  B. 


Indian   Geranium   Oil:   Oxidation  of  Geraniol.    By  F.  W. 

Semmlkr  (Ber.,  23,  296o— 2968 ;  see  also  Abstr.,  1890,  9,51).— For 
the  oxidation  of  geraniol,  potassium  dichromate  (10  grams)  is  dis- 
solved in  sulphuric  acid  (12-o  grams)  and  water  (100  grams),  and  the 
gei-aniol  added  (15  grams  all  at  once),  the  mixture  being  at  first  well 
cooled,  and  afterwards  allowed  to  become  warm,  and  vigorously 
shaken  for  half  an  hour.  The  whole  is  -then  made  slightly  alkaline 
and  distilled  in  a  current  of  steam.  The  distillate  contains  an  oil, 
which  has  a  pleasant  odour  resembling  oranges  and  lemons,  and  is  a 
mixture  of  the  oxidation  product  with  ethereal  oils  formed  by  the 
action  of  the  sulphuric  acid  on  geraniol.  To  separate  the  latter,  the 
oil  is  mixed  with  a  saturated  solution  of  sodium  hydrogen  sulphite, 
and  allowed  to  remaiiL  for  24  hours.  The  crystalline  magma  is  then 
collected,  pressed  between  filter-paper,  washed  with  ether,  mixed  wdth 
Bodinm  carbonate,  and  distilled  in  a  current  of  steam.  A  clear,  colour- 
less oil,  having  the  compo.sition  CjoHieO  and  the  above-mentioned 
characteristic  odour,  is  thus  obtained,  and  appears  from  its  general 
reactions  to  be  an  aldehyde.  It  is  at  present  being  more  closely 
examined. 

Alkaline  potassiiim;  penmanganate  acts  on  geraniol  in  a  differeiit 
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manner,  yiplding'  a  polyvalent  al','ohol,  which  has  the  closest  resembl- 
ance to  till'  sntjars.  H.  G.  C. 

Dihydric  Alcohols  derived  from  Isobutaldehyde.  By  E. 
SwdHODA  and  W.  Fusskk  (Motintsh.,  11,  IWS — ;W8). — It  has  been  pie- 
viously  shown  (com]»are  Abstr.,  18*^4,  87,  S'-VI)  that  when  alcoholic 
})otash  acts  on  a  mixture  of  isobutaklehvdc  and  acetaldehyde,  methf^l- 
isoprnpi/leflnjlene  glycol,  OH'CHMe-CHPr^.OH,  boiling  at  206—20/°, 
is  formed.  When  valeraldehyde  and  benzaldehyde  are  substituted 
for  acetaldehyde,  isobiitj/li'iopropi/lethylene  fjhjcol, 

CHMe,-CH,-CH(OH)-CHPi-^-On, 

which  melts  at  79—80°  and  boils  at  231 — 282^,  and  phen'ilisopropi/l- 
ethylene  ghjcol,  OH-CHPh-CHPi^-OH,  melting  at  81—82"  and  boiling 
at  286 — 287°,  are  formed  respectively.  In  the  formation  of  isolnityl- 
isopi'opylethylene  glycol,  potassium  isobutyrate  is  the  only  other  pio- 
duct;  it  must  therefore  be  supposed  that  a  molecule  of  isobut- 
aldehyde unites  with  a  molecule  of  valeraldehyde  throuirh  their  alde- 
hydic  carV)on  atoms,  which,  at  the  moment  of  condensation,  lake  up 
each  an  atom  of  hydrogen,  furnished  by  the  oxidation  of  anothei* 
molecule  of  isobutaldehyde  by  a  molecule  of  potassium  hydroxide. 

The  three  glycols  yield  diacetyl  derivatives,  when  heated  for 
18  hours,  in  sealed  tubes,  at  200°,  with  an  exce.-s  of  acetic  anhydride. 
The  compounds  thus  obtained  from  methylisopropyl  glycol,  isopi'opyl- 
isobutyletliylene  glycol  and  phenylisopropylethylene  glycol,  ba\e 
respectively  the  formulae  C10H18O4,  CisH^O^,  and  Ci3H.,o04,  and  the 
boiling  points  220",  240—242°,  and  295— 29 7^ 

On  treatment  with  sulphuric  acid,  the  three  glycols  behave  as  pina- 
cones,  and  lose  the  elements  of  a  molecule  of  water;  isopropylisobutyl 
glycol  is  converted  by  cold  concentrated  sulphuric  acid  into  an 
«-pinacoline,  CiHigO,  which  boils  at  \bO'^  and  has  the  odour  of  camphor, 
h.wd  by  hot  dilute  acid  into  a  /^-pinacoline,  (CgHisO);.,  which  boils  at 
274°  and  is  without  odour.     The  other  glycols  give  similar  products, 

G.  T.  M. 

Sugars  derived  from.  Rhamnose.  Bv  E.  Fi.<chek  ana  O.  Piloxy 
(7)f)-.,  23,  8102 — 3110). — Klianmose  (isodulcite)  is  methylpentose, 
has  the  formula  Cil3'[CH*OH]4-CHO.  and,  like  the  other  heptoses, 
yields  sugai-s  richer  in  cai'bon.  It  is  proposed  to  terni  these  deriva- 
tives rhamnohexose,  rhamnolieptose,  and  rhamnooctose. 

Ehamnitol,  CH3'[CH-OH]4'CH2'OH,  is  prepared  by  the  reduction, .of 
rhamnose  with  sodium  amalgam,  and  crystallises  from,  alcohol  or 
acetone  in  triclinic  prisms,  which  melt  at  121°,  and  are  insoluble  iu 
ether.  It  is  sweet  to  the  taste,  is  only  partially  decomposed  on  dis- 
tillation, and  does  not  reduce  alkaline  copper  solution.  It  is  readily 
oxidised  by  nitric  acid,  and  is  reduced  by  hydriodic  acid.  The  yield  is 
60  per  cent,  of  the  rhamnose. 

Rhawnohexonin  acid,  CH3-[CH'0H]>,*G00H,  is  already  known  by  the 
name  isodulcitolcarboxvlic  acid,  or  rhamnosecarboxvJic  acid  (comp. 
Abstr.,  1888,  806).         ^        -  - 

lihamnohexdse,  CH3*[CH'OH]5*CHO,  is  prepared  by  the  reduction 
of  rhamnohexolactone  with- sodium  amalgam  at  a  low  temperature; 
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the  yield  is  60 — 65  per  cent,  of  the  lactose.  The  compound  crystal- 
lises from  methyl  alcohol  in  thick  plates  which  melt  at  180—181° 
with  decomposition,  and  exhibit  all  the  characteristic  properties  of 
suffer.  It  does  not  ferment  with  yeast.  The  phenylhifdrazune  is 
readily  soluble  in  water.  The  osazaiw  is  obtained  in  stellate  groups 
of  yellow  needles  wliich  melt  at  200°  with  evolution  of  gas,  and  are 
readily  soluble  in  alcohol,  l)ut  neaily  insoluble  in  water. 

BhamnoJiexitol,  CH3-[CH*OH]5'CHo.OH,  is  prepared  in  a  similar 
manner  to  rhamnitol,  and  crystallines  from  alcohol  in  small,  colourless 
prisms  which  melt  at  173°,  with  previous  softening  at  170°,  and  have 
no  action  on  alkaline  copper  sohition. 

Bhanuioheptonic  acid,  CH3-[CH-0H]e'C00H,  is  formed  by  the 
action  of  hydrogen  cyanide  on  rhamnohexose ;  on  evaporation,  it 
readily  passes  into  the  Inctone,  which  crystallises  from  alcohol  in 
stellate  groups  of  colourless  needles  melting  at  160°,  with  previous 
softening  at  1.58° ;  the  yield  is  63  per  cent,  of  the  sugar. 

Jtliamnnheptovic  hijdrazide,  C8H,507'N..H..Ph,  is  formed  by  the  action 
of  phenylliydrazine  acetate  on  the  acid  or  lactone ;  it  ciystallises 
from  water  in  slender,  white  needles  which  melt  above  215°  with 
evolution  of  gas,  and  are  very  sparingly  soluble  in  alcohol. 

h'hanr)iuheptosp,  CH3-[CH-0H]c*CH0,  is  prepared  by  the  reduction 
of  the  lactone,  and  could  not  he  obtained  in  crystals  ;  it  is  readily 
soluble  in  water  or  alcohol,  but  insoluble  in  ether.  The  pheiiylhi/dr- 
nzove  crvstallises  from  water  in  colourless,  slender  needles  ;  on  treat- 
ment with  hydrochloric  acid,  the  suvar  is  regenerated.  The  osnzonp. 
is  deposited  in  slender,  yellow  needles,  wdiich  are  very  sparingly 
soluble  in  water  or  alcohol,  and  melt  at  about  200°  with  decomposition. 

Uhamnodonio  acid,  CH3-[CH'OH]7'COOH,  is  prepared  from 
rhamnoheptose  ;  on  evaporation,  the  lactone  is  formed,  and  is  best 
purified  by  means  of  the  phenylhydrazone  ;  it  crystHllises  from  Tvater 
in  colourless,  concentric  needles  which  melt  at  171 — 172°  without 
decomposition,  and  are  readily  soluble  in  water  or  alcohyl,  but  spai'- 
ingly  so  in  acetone. 

The  phenylhj/drazide,  CH3-[CH-0H],-C0-NoH.,Ph,  crystallises  from 
water  in  slender,  white  needles  melting  at  220°.  Rhamiwctuse  is 
formed  in  small  quantity  by  the  reduction  of  the  lactone  ;  it  readily 
reacts  with  alkaline  copper  solution,  and  yields  an  osazone,  which  is 
insoluble  in  water,  and  melts  at  216°. 

The  following  table  gives  the  specific  rotatory  powers  of  the  rham- 
nose  compounds,  as  far  as  they  are  known  : — 

Specific  rotation. 

RhamoDolactone 

Rhamnose    -f    8°  to  9° 

Rhamnitol -|-lM-7 

Rhamnohexonolactone -l-83'8 

Rhamnohexose — 6ri 

Rhamnohexitol   (approximate).      -1-116 

Rhamnoheptonolactone -f  55'6 

Rhamnoheptose  (approximate)        -f-    8'-i 

Rhamnoctonolactone    — 5120 

J.  B.  T. 
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Arabinose  from  Wheat  Bran  and  Rye  Bran.  By  E.  Stkickk 
jiiid  Iv  Sciii  i,/,i;  ( lli'i-.,  23.  ."'.Ill)  ;!11;!).  It  Ikis  been  pi-evioiisIv 
yioiiitefl  out  bv  Tollciis  and  bis  pupils  tli;it  in  hU  probability  tli(!  for- 
mation of  furfuraldelivde  from  wheat  bran  and  from  rye  bran  by  the 
action  of  sul|)lmric  acid  ilepends  on  the  lu-evious  deeompositi(m  of 
pentaglucoscs  (ar;ibiiiose  and  xylose);  neither  of  these  compounds 
lias,  however,  hitherto  been  isolateil  from  the  pi-oduct  of  the  reaction. 
Wheat  bran,  freed  fi-om  starch  and  albuminous  imitter,  is  boiled  for 
several  hours  with  'A  per  cent,  dibite  sulphuric  acid;  the  acid  is 
neutralised  with  barium  carbonate,  the  .solution  filtered,  concentrated, 
and  extracted  with  alcohol  ;  on  evapoi-ation,  arabinose  crystallises  out; 
it  was  identified  by  its  specific  rotatoiy  power,  and  its  ozazone. 

The  arabinose  is  probably  foi'iued  by  tiie  hydrolysis  of  a  compound 
which  the  authors  terni  viffdrahan.  This  is  a  eon'Jtituent  of  the  cell 
membrane,  and  cannot  be  prepared  quite  pure.  It  giv(;s  a  cherr}-- 
red  colour  on  warmincj  with  hydrochloric  acid  and  phloroylucinol, 
and  is  insoluble  in  water,  and  in  cold  dilute  alkalis  or  acids.  On 
warmiufr.  it  readily  dissolves,  and  becomes  converted  into  sujjar. 
Other  samples  of  wheat  bi-an  gave  similar  results,  as  did  al.so 
rye  bran.  No  i^alactos.'  or  mannose  could  be  detected  in  any  of  the 
solutions.  J.  IJ.   T. 

Starch.  By  C.  Sciieibmow  and  H.  Mittki.mkikr  (Bcr..  23. 
80G0 — 3L>75). — The  authors  give  a  historical  review  of  the  investiga- 
tion of  starch  ami  of  the  compountls  derived  from  it  by  hvdrolysis, 
followed  by  a  sketch  of  the  rece.it  work  and  present  theories  on  the 
subject. 

The  experimental  |)art  of  the  present  communication  is  limited  to 
an  investigation  ot  dextrin. 

Commercial  dextrin  can  be  purified  by  precipitation  with  alcohol, 
care  being  taken  that  tlie  quantity  of  alcohol  present  never  exceeds 
8")  per  cent,  of  the  total  solution;  after  precipitating  three  times,  the 
])rodnct  ceases  to  give  an  insoluble  osazone,  and  after  repeating  the 
o')eration  several  times  the  dextrin  may  be  considered  to  be  f r.-e  from 
siigur.  Good  results  are  also  obtained  by  dialysis  and.  subsequent 
precipitation  with  alcohol,  but  a  product  free  from  sugar  could  not  be 
produced  by  fermentation. 

Pure  dextrin  becomes  yellow  or  brown  on  heating  with  potash,  and 
it  readily  reduces  alkaline  copper  solution,  thus  showing  that,  as  it  is 
itself  not  a  definite  compound,  its  constituents  must  belong  wholly, 
or  in  great  part,  to  the  class  of  sugai-s  which  contain  an  aldehydic  or 
ketonic  group. 

This  view  is  supported  by  the  fact  that,  on  digesting  solid  dextrin 
with  excess  of  phenylhydrazine  at  ordinary  temperatures,  it  dis- 
solves, and  on  hea<:ing  with  alcohol  a  white  precipitate  is  obtained  ; 
this  is  washed  free  from  phenylhydrazine,  and  purified  by 
dis.solving  in  water  and  precipitaiiug  with  alcohol.  This  com- 
pound contains  1"02  per  cent,  of  nitrogen,  corresponding  with  the 
formula  CsgHG-jOgn-XoHPh,  and  closely  resembles  dextrin  in  its 
chemical  properties  and  in  solubility  ;  it  is  decomposed  by  hydro- 
chloric acid  in  a  manner  similar  to  the  phenylhydrazones  of  sugars 

VOL.  t.K.  d 
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■with  liigli  molecular  weizlits.  By  lieating  on  tlie  ^vat-er-bath  for 
two  houris  with  phenjlli3drazine  acetate,  and  treating  the  ))roduct 
with  alcohol,  a  pale-yellow  osazone  is  formed,  wliich  is  less  soluble  in 
water  than  the  phenylhydrazone,  and  may  be  precipitated  bv  alcohol. 
The  percentaofe  of  nitrogen  varies  somewhat,  thus  showing  that  in  all 
probability  the  body  is  a  mixture  of  osazone  with  unaltered  phenyl- 
hydrazone. 

An  aqueous  solution  containing  8  per  cent,  of  dexh-in  is  repeateilly 
treated  with  small  quanrities  of  sodium  amalgam,  dilute  acetic  acid 
being  added  from  time  to  time;  after  several  days,  alcohol  is  added 
to  the  slightly  acid  solution,  and  the  insoluble  prnduut  purified  by 
repeatedly  dissolving  in  water  and  precipitating  with  alcohol.  The 
authors  pi-o]iose  to  call  this  coloui'less  compound  dertritnl ;  it  does  not 
reduce  alkaline  copper  solution,  is  insoluble  in  phenylhydrazine  even 
on  warming,  and  the  solution  does  not  become  yellow  on  boiling  with 
p  >tash.  By  the  action  of  concentrated  acids  or  of  diastase  on  dex- 
tritol,  a  liquid  is  formed  which  readily  reduces  alkaline  copper  solu- 
tion. 

An  8  per  cent,  aqueous  solution  of  dextrin  is  heated  with  a  few 
drops  of  bromine  and  allowed  to  stand  uiitil  the  colour  disappears,  a 
second  quantity  of  bromine  is  then  added,  and,  as  soon  as  this  has 
reacted,  the  dextrin  is  precipitated  with  alcohol  in  order  to  free  it 
from  hydi'obromic  acid;  the  product  is  dissolved  in  water  and  treated 
with  bromine  as  before,  the  process  being  repeated  until  the  dextrin 
ceases  to  reduce  alkaline  copper  solution.  After  repeated  purifica- 
tion, a  white  powder  is  obtained  which  is  soluble  in  phenylhydrazine; 
an  aqueous  solution  reddens  litmus  paper,  and  decomposes  calcium 
carbonate  on  warming.  No  precipitate  is  obtained  with  lime-water 
and  lead  acetate  ;  by  the  action  of  diastase,  or  by  heating  with  a 
mineral  acid,  a  product  is  obtained  which  readily  reduces  alkaline 
copper  solution. 

The  above  results  all  point  to  the  presence  of  an  aldehydic  group  in 
dextrin,  and  this  view  is  supported  by  the  fact  that  the  products  of 
liydi'olysis  are  also  aldehydes. 

By  the  hydrolysis  of  starch,  the  authors  have  only  obtained 
glucose,  but  from  commercial  "  starch  sugar  "  they  have  isolated  an 
unfermentable  compound  which  resembles  dexti-in,  and,  from  the 
analysis  of  its  osazone,  has  the  formula  Ci^jHoaOn,  being  thus  isomeric 
with  maltose.  J.   B.  T. 

Stereochemical  Isomerides  of  Nitrogen  Compounds.     By  A. 

Hantzsch  and  A.  Wki;xkk  (Her.,  23,  '27iJ4 — 27(39;  see  also  Abstr., 
]890,  34b,  970). — The  authors  in  this  paper  sum  up  their  views  with 
regard  to  the  isomeric  relation.ships  of  the  oximes  as  follows: — (1.) 
The  oximes  X!C!N-OH  behave  as  tavitomeric  compounds,  and  yield 
two  different  alkyl  derivatives  having  the  structural  formulas 
XiCIN'OR  and  X!C — Ts 'R,  which  niay  be  distinguished  as  "  ox\-gen 

ethers"  and  "nitrogen  ethers."  (2.)  Certain  asymmetrical  oximes 
exist  ir  two  stereochemically  isomeric  forms,  which,  according  to  the 
the(.ry   propcsed   by  the    authors,  are    represented  by  the  formulaa 
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X-C-Y  X-r-Y 

II  4  U       "'"^        x'  /-Kij-      ('^•)    I*^'^'"^'  '^f  these  isomerides  can  vieid  two 

structurally  isomeric  etliyl  derivatives.  aii<l  tlierefoi-e  an  asyni metrical 

X        ,.  ^ 

oxinie  of   tlie  fnnnula   ^-^C'!X-()Ll    sliould    yield    four   alkvl    dej-iva- 

tives,  namely  :  — 


X-C-Y 

X-r-Y 

X-C-Y 

X-C-Y 

II       , 

l>o  . 

li 

>0. 

OX 

KX 

X-OR 

X-R 

In  no  on'?  case  have  all  four  alkyl  derivatives  been  prepared,  only 
thi-ee  being  knoAU  in  most  cases,  two  of  these  being  "oxygen 
ethers  "  and  one  a  "  nitrogen  ether."  In  the  case  of  furf uraldoxinie, 
however,  tlie  two  isomeric  ''  nitrogen  ethers  "  have  been  prepared, 
thus  giving  an  indirect  proof  of  this  pai-t  of  the  theory. 

Auweis  and  Meyer  have  snggested  that  the  isomerism  of  the 
oxinies  is  due,  not  to  tlie  nitrogen  atom,  but  to  the  asymmeti-ical 
constitution    of    the    hydroxylamine    itself,    as    represented     in     the 

X  y^        X 

formula?  :^>C:X-0^        and  ::>C:X-0.        (Abstr..l80U,  Ui'A).  The 
1  i  \jj 

authors  point  out  that  this  hypothesis  does  not  explain  the  existence 
of  two  isomeric  nitrogen  ethers,  and  also  that  the  forraulte  proposed 
by  Auwers  and  Meyer  do  not  represent  distinct  isomerides,  but  only 
phases  of  an  intermolecular  atomic  motion,  whii^h  pass  one  into  the 
other  by  the  simple  rotation  of  the  hydrogen  atom  of  the  hydroxyl 
group  around  tbe  axis  N — O.  Further,  if,  owing  to  the  combined 
attraction  of  the  nitrogen  atom  as  well  as  that  of  the  oxygen  atom, 
the  hydrogen  atom  takes  up  a  position  intermediate  between  the  two, 
it  must  be  also  supposed  that  th^  oxygen  atom  is  attracted  out  of  the 
phine  by  the  hydrogen  atoms  of  the  amido-group ;  this,  however, 
simply  means,    in    other    words,    that    the    li\  droxylamine    molecule 

X 
assumes  the  tetrahedral   configuration    //|\    ,    which    is    simply  a 

HOHH 
special  case  of  the  authors'  general  hypothesis.  According  to 
Behrend's  hypothesis  CAbstr.,  1890,575),  the  isomeric  benzaldoximes 
should  sllo^v  very  slight  differences  in  their  physical  properties,  but, 
as  a  matter  of  fact,  the  two  compounds  are  completely  distinct. 
Moreover,  the  latter  h^-pothesis  gives  iio  explanation  of  the  ready 
formation  of  benzonitrile  from  isobenzaldoxime. 

In  conchisicm,  the  authors  state  that  their  hypothesis,  like  those 
of  Van't  Hoff  and  Wislicenus,  is  not  dependent  on  any  special 
assumption  as  to  the  direction  of  valencies,  Ac,  but  is  simply  deduced 
from  genei-al  symmetrical  relations.  H.   G.   C. 

Attempts  to  prepare  Stereochemical  Isomerides  of  Nitrogen 
Compounds.  By  A.  Hantzscii  (Be/-.,  23.  27G'J— 277o).— The 
investigation  described  in  this  paper  was  undertaken  to  detei-mine,  if 
possible,  the   conditions    under   which  stereochemical    isomerides    of 

d  2 
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nitrogen  compounds  are  formed.  (1.)  The  study  of  the  question  of 
the  existence  of  an  asymmetrical  nitrogen  atom  in  derivatives  of 
ammonia  and  of  hydrazine  has  not  yet  led  to  any  positive  results  (see 
also  Kraft,  following  abstract).  (2.)  All  attempts  to  obtain  stereo- 
chemical isornerides  of  compounds,  other  than  the  oximes,  with  a 
double  linkage  between  the  nitrogen  and  carbon  atom,  have  been 
Avitliout  success.  It  was  found  that  urethanes  do  not  condense  with 
carbonvl  compounds  according  to  the  equation 

ZZCO  +  H,N-COOR  =     =C— N-COOR  +  H,0,   ' 

anil  that  isomeric  derivatives  cannot  be  obtained  from  benzylidinc- 
aniline  (this  vol.,  p.  ^0).  Farther,  it  was  found  that  nitriles 
do  not  form  additive  compounds  in  the  maimer  represented  by  the 
equation  :  — 

N  Y  NY 

Ml  +  =:  M         • 

xc  z  xcz 

(3.)  The  compounds  which  yield  isomeric  oximes  include  almost  all 
aromatic  aldehydes  and  asymmetrical  ketones,  their  meta-  and  para- 
snb<titution  products,  and  also  diketones  of  the  benzile  type  and 
phenylolyoxylic  acid.  The  fatty  aldehydes  and  ketones,  and  all  com- 
pounds containing  even  a  single  alcohol  radicle,  C,,H.,„+i.  in  combina- 
tion with  the  carbonyl  group,  yield  only  a  single  oxime.  This  is  also 
the  case  with  all  compounds  containing  a  carbonyl  groiip  in  a  closed 
chain,  and  in  all  aromatic  aldehydes  and  ketones  in  which  substitution 
has  taken  place  in  the  ortho-position  relatively  to  the  carbonyl  group. 
When  substitution  has  taken  place  in  both  ortho-positions,  the  com- 
pound does  not  yield  any  oxime.  This  agrees  with  the  results  of  Kehr- 
mann,  but  the  author  difTers  from  Kehrmann  in  so  far  as  he  regards 
the  configuration  of  the  molecule,  rather  than  the  space  which  it 
occupies  as  determining  the  possibility  of  the  existence  of  isomerides. 

H.  G.  C. 

Displacement    of    Halogens    by  the   Amido-group.      By   E. 

SkelKt  {Ber.,  23,  2971— 2i»7"2). —  In  the  usual  process  for  the 
displacement  of  a  halogen  by  the  amido-group  by  treatment  Avith 
with  aqueous  or  alcoholic  ammonia,  the  reaction,  as  a  rule,  does  not 
stop  with  the  simple  displacement,  but  proceeds  further,  with  forma- 
tion of  secondary  and  tertiary  bases.  If,  in  place  of  the  solution  of 
ammonia  in  water  or  in  alcohol,  phenol  diluted  with  15  per  cent,  of 
■water  and  saturated  with  gaseous  ammonia  is  employed,  the  reaction 
proceeds  much  more  smoothly.  Thns  benzyl  chloride  treated  with 
this  i-eagent  gives  ?4  per  cent,  of  the  theoretical  yield  of  benzylamine, 
Avhereas  with  aqueous  or  alcoholic  ammonia,  only  traces  of  the  amine 
are  obtained.  Ethylene  bromide,  treated  in  a  similar  manner,  gives  a 
yield  of  38  per  cent,  of  ethylenediamine  hydrate.  H.   G.   C. 

Isobutylamine.  By  H.  Malhot  (Compt.  reml..  Ill,  528 — 529). — 
The  author  has  investigattd  the  conditions  which  give  the  largest 
vield    of    isobutylamine    by    the   reaction    of    isobutyl    chloride    with 
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ammonia.  Tlie  i-hloriile  was  lieatod  with  different  proportions  of 
ammonia  in  sealed  tuhes)  at  lOu"  for  various  periods  of  time.  Details  of 
tlie  experiments  are  <civen.  The  best  results  are  obtained  when  1  mol. 
of  isobutyl  chloi-ide  is  heated  with  10  or  15  mols.  of  ammonia;  in  the 
lii'st  case  the  quantity  of  diisobutylamine  formed  is  twice  as  great  as 
in  the  second,  but  it  is  easily  removed  by  washing  with  water.  The 
mixture  must  be  heated  for  3  to  3^  days.  ('.   H.   li. 

Action  of  Secondary  Amines  on  Imido-ethers.    By  A.  Piwki: 

(  /.'»'/•.,  23.  'Jil"J7 — '-J'S4). —  Tt'fret/tylsiivciiuiiiiidiiie  hydrochloride. 
NH:('(XKtj)-Cil,-('(NHj-NEt.,,2aCl,  is  prepared  by  the  ac-tion  of 
iliethylamine  on  ethylsuccinimidine  hydrochloride;  after  reniaiuing: 
for  about  eight  days,  it  separates  in  lustrous,  prismatic  crystals.  On 
recrystallisation.    ammonia  is  eliminated,   and    tetrtthylsucclninudine 

r'M'tWK't^ 
hydrochloride,  ^         ,  "^N,HC1,  is  formed,  crystallising  in  large, 

thin  plates.  The  platinoMoride  is  deposited  in  yellowish-red,  lustrous, 
[lointed  prisms  which  melt  at  2(12°. 

ch:c(NPi-*.) 

Tetrapropyhuccinimidtiie       hydrochloride,        i  -   vd      ^^^HCI, 

which  closely  resembles  the  tetrethyl  derivative,  is  prepai-ed  by  the 
action  of  dipropylamine  on  phenylsuccinimide  hydrochloride;  the 
intermediate  .succinamiiHne  could  not  be  isolated  ;  the  condensation 
takes  place  much  more  readily  than  with  dietiiylamine.  The  nitrate. 
CifiH:i,N;,.2HX03,  melts  at  03'.  The  i>latiiwchloride  is  very  sparingly 
soluble  in  water,  from  which  it  cry.stallises  in  large,  pale  yellow 
plates  melting  at  174°. 

The  constitution  of  the  above  compounds  cannot  be  regarded  as 
being  definitely  proved,  but  the  formulae  assigned  to  them  appear  to 
be  the  most  probable  J.   B.   T. 

/:J-Broniopropaldeliyde    and    /3-Broniopropionic    Acid.      By 

L.  Lkmii.kij  (  ./.  /'/■.  I'h'iii.  '1  ,  42.  ;j^4j.  ji-BronUipropaldehyde  is 
obtained  by  passing  dry  hydrogen  bromide  into  well-cooled  aci-alde- 
hyde  to  saturation,  and  evaporating  the  excess  of  acraldehyde  ar  a 
low  temperature.  It  is  a  thick,  yellowish  oil,  and  does  not  crystal - 
li.se  ;  it  soon  decomposes  at  the  ordinary  temperature,  and,  when 
heated  to  4.")°  in  absence  of  air,  it  evolves  hydrogen  bromide  and 
chars. 

/:J-Bromoprop ionic  acid,  obtained  by  oxidising  the  aldehyde  with  well- 
cooled  nitric  acid  (sp.  gr.  l'48j  and  extracting  with  ether,  crystallises 
in  large,  colourless  tables  which  melt  at  625^,  and  dissolve  in  the 
usual  solvents  (Beckurts  and  Otto,  Abstr.,  ISSo,  5u6).  The  ethyl  mlt 
boils  at  89^  (40—50  mm.).  A.  G.   B. 

Action  of  Hydrocyanic  Acid  on  Unsaturated  Aldehydes.  By 
(J.  JoH.ANXV  ( Monatslt..  11.  3I:t;j — 412  ;  compare  Gau'cier.  Bnll.  So<:.  Chini., 
25,  4H1;  Lobry  de  Binyn,  Abstr:,  1885,  242:  1886,  224).— When 
methylethylacmldehyde  is  heated  with  an  equal  volume  of  anlnxlrous 
hydrocyanic  acid  in  sealed  tubes  for  50  hours  at  45°,  the  hydrocyanide, 
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CbHii,0,HCN,  is  foi-med,  but  the  compound  is  so  unstable  that  it 
cannot  be  isolated  in  a  pure  state,  althouuh  its  acetyl  derivative 
CHFit.CMe*CH(CN)'OAc,  obtained  by  heating  it  with  excess  of 
acetic  anhvdiide  in  a  reflnx  apparatus,  may  be  distilled  without  de- 
composition at  llO — 114  under  a  reduced  pressure  of  88  mm. 
cc-Hydnhvy-^-^jrupylidiiiehidyraviiJe, 

CHEt:CMe'CH{  OH)-CONH,, 

is  formed  when  the  above-described  acet\l  conijjound  is  treated  with 
five  times  its  weight  of  fuming  hydrochloric  acid  and  the  mixture  is 
allowed  to  remain  at  ordinary  temperatures  in  a  closed  ilask  for 
tliiee  days.  From  an  alcoholic  solution,  it  crystallises  in  colourless, 
rhombic  plates  which  melt  at  100 — 101°,  and  on  heating  with  milk  of 
lime,  ammonia  is  evolved,  and  the  calcium  salt  of  a-hydroxypropyl- 
idenebutyric  acid,  (CTHuOsX-Ca  +  2H..0,  obtained;  this  crystallites 
from  water  in  needles.  0.   T.   M. 

Molecular  Weight  of  Glycocine  and  its  Anhydride.  By 
T.  CuirriLs  and  II.  Scuilz  (Jhir.,  23,  30-11— ;304o;.— Determina- 
tions of  the  molecular  weights  of  amidoacetic  acid  and  of  various 
derivatives  by  Raoiilt's  method,  with  water  as  the  solvent,  give  re- 
sults in  accordance  with  the  simple  formula  NH.,*CH./COOH. 
Similar    experiments    with    the     anhydride     point     to     the    formula 

The  resixlts  pi'eviously  obtaii^ed  from  vapour  density  determina- 
tions by  Hofmann"s  method  are  thus  fully  confirmed.  J.   B.   T. 

Glycocine.  By  J.  MAriHNKR  and  W.  Siiha  (Monatsh.,  11, 
37o — 382  ;  compare  Abstr.,  1889,  139). — The  authors  have  prepared 
glycocine  by  a  more  satisfactory  method  than  those  previously  de- 
scribed, in  the  following  way  : — To  a  well-cooled  solution  of  chlor- 
acetic  acid  (100  grams)  in  water  (100  c.c.)  or  alcohol,  20 — 22  per 
cent,  aqueous  ammonia  (1  litre)  was  gradually  added.  After  i-emain- 
ing"  for  a  week  at  ordinary  temperatures,  the  solution  was  heated, 
first  alone,  and  then  with  lead  oxide,  to  expel  ammonia;  after  filtei'- 
ing,  the  lead  was  precipitated  by  the  addition  of  freshly  prepared 
ammonium  sulphide,  the  lead  sulphide  filtered  off,  the  solution  evapo- 
rated to  dryness,  and  the  crystalline  mass  thus  obtained  dissolved  in 
a  little  water  and  boiled  with  copper  carbonate.  On  cooling  the 
filtei'ed  solution,  copper  glycocine  crystallised  out  in  masses  of 
needles  which,  when  recrystallised  from  a  little  water,  gave,  besides 
the  needles,  a  number  of  bluish-violet,  glistening  scales.  These  scales 
have  a  similar  composition,  (C^H4NO..)2Cu  +  H.O,  to  the  needles,  but 
give  up  their  w^ater  of  crystallisation  at  a  much  lower  temperature. 
The  modification  crystallising  in  scales  may  be  obtained  by  heating 
the  needles  with  a  quantity  of  water  insufficient  to  completely  dis- 
solve them,  rapidly  filtering-,  and  allowing  the  solution  to  crystallise. 
The  yield  of  co]iper  j^lycocine  obtained  by  this  method  was  about  28 
per  cent,  of  theory. 
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C'aldiim  Or/hotnli/lijli/cocine,  (CnH,„NOn)2Cii  +  8Fr..,0. — This  salt  is 
pit'pfired  bv  si  nietliod  similai"  to  that  usi-d  in  the  preparation  ot' 
calrinni  oi-tliophcn\  Iglyc^oeine  (conipai-e  Abstr.,  188',',  10<'.8).  When 
crystallised  from  water,  it  forms  flat,  trlisteniuf^  needles  wliieh  are  in- 
sobible  in  absobite  alcohol.  On  dr}-  distillation  with  calcium  formate, 
a  product  was  obtained  which  appears  to  be  orthotolindole  (compaie 
llaschen,  Abstr.,  1887,  950). 

Calciiivi  ot.-naiihfhi/l'ilr/coci)ie,  (Ci..HioX02)3Ca  +  3HjO,  is  obtaincfl 
by  dissolvinfi^  anaphthyl^lycocine  in  dilute  ammonia,  and  preci]»i- 
tatin<2^  the  warm  solution  with  calcium  chloride.  When  crystallised 
from  dilute  alcohol,  the  salt  forms  clusters  of  flat  needles.  On  heat- 
ing with  calcium  formate,  a  substaTicc  was  obtained  which  resembles 
Schliepers  a-naphthindole  (ibifl..  903)  in  crystallising  in  needles,  but 
has  a  lower  melting  point,  103  . 

I'heuylglijciicineparararbd.i'i/h'r  odd,  C9H9NO4,  is  obtained  by  boiling 
for  several  hours  a  mixture  of  paramidobenzoic  acid  (2.5  grams), 
chloracetic  acid  (20'6  gi-ams),  and  sodium  carbonate  (328  grants), 
dissolved  in  water  ( I  litre).  On  acidifying  the  cooled  solution,  a  yellow 
powder  (yield  3U"2  grams)  is  precipitated,  and  this,  on  recrystallisa- 
tiou  from  water,  forms  a  crystalline  mass  which  melts  with  decom- 
l)osition  at  219- -221  .  The  barium  salt,  Cr.H7N04Ba  +  4H,0,  and 
the  calcium  salt,  C9H;X04Ca  -f  3fcl,.0.  are  white,  crystalline  pow- 
ders ;  the  copper  salt,  C9H7N04Cu  +  3H2O,  is  a  dark-green  amorph- 
ous powder.  G.  T.  M. 

Constitution  of  Diazo-fatty  Acids.  By  T.  Curtius  {Ber.,  23, 
3030 — 3037). — Ilijdrazine  cf.-lt ijdrazopropionate, 

NH 
i^>CMe-C00H,N,TT4, 

JN  rl 

is  obtained  from  hydrazine  hydrate  and  pyruvic  acid  as  a  colourless, 
vrystalline  powder  melting  at  116"^. 

NH 

Meihifl  oi-hijdrnzopropionate,     I      ^CMe*C00Me,   is    prepared    in    a 

similar  manner  from  methyl  pyruvate  and  hydrazine  hydrate  ;  it 
melts  at  82',  and  on  treatment  with  mercuric  oxide  yields  a  methyl 
a-diazopropionate,  NoCMe-COOMe.  which  boils  at  53 — 55°  under  a 
pressure  of  32  mm.  The  same  cc-nipound  has  previously  been  pre- 
pared in  small  quantities  from  methyl  a-aniidopropionate  and  sodium 
nitrite.  This  result  proves  conclusively  that  in  the  diazo-fatty  acids 
the  two  nitrogen  atoms  are  linked  to  the  same  carbon  atom. 

J.  B.  T. 

Action  of  Bromine  on  Angelic  Acid  and  Maleic  Acid.  By 
R.  FlTiiG  {Annul tn,  259,  1 — 4U). — When  Wislicenus  was  engaged 
in  developing  his  theory  of  the  rotation  of  atomic  configurations, 
there  were  on  record  various  observations  made  by  the  author  and 
his  Dupils  which  were  not  in  accoidance  with  the  new  theory;  many 
of  the  author's  experiments  were,  therefore,  repeated  by  Wisbcenus 
with  results   which   agreed  better    with    his    theoretical   views,    but 
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wliich  were  totally  at  variance  with  those  ])revi(m.sly  obtainetl  by 
the  author. 

The  author  has  repeated  some  of  the  experiments  in  question  with 
the  utmost  care,  and  has  sliown  that  his  ])revious  statements  are 
absolutely  correct  in  every  detail. 

One  of  the  most  important  points  of  difference  wliich  received 
attention  was  the  investigation  of  the  action  of  bromine  on  anprelic 
acid.  It  had  been  stated  by  Fittio-  and  Pagenstc-cher  (Abstr.,  1878, 
4^5)  that  aiigelic  acid  combines  with  bromine,  yielding  tiglic  arid 
dilnomide  as  principal  product;  a  small  quantity  of  anothei-  sub- 
stance, which  could  not  be  obtained  in  a  ])ure  condition,  being 
])i'odnced  at  the  .same  time. 

Wislicenns  and  Piickert  (Abstr.,  1889,  587)  found,  on  the  other 
hr.nd,  that  tiglic  acid  dibromide  is  not  produced  by  the  aci:ion  of 
brDmine  on  angelic  acid :  they  obtained  a  substance  with  totally 
different  properties,  the  investigation  of  which  proved  to  theii"  minds 
its  complete  dissimilarity  from  tiglic  acid  dibiomide. 

Now,  as  the  author  had  obtained  27  grams  of  pure  tiglic  acid 
dibromide  from  15  grams  of  angelic  acid,  and  had  proved  the  identity 
of  the  product  with  the  siibstance  obtained  directly  from  tiglic  acid, 
not  only  by  a  general,  but  also  by  a  cry.stallographic,  examination, 
and  as,  furthermore,  his  observations  had  been  confirmed  by  Schmidt 
{Annale)i,  208,  ■252),  Wislicenus'  results  were  received  with  gre  it 
astonishment,  and  the  reinvestig'ation  of  the  subject  was  commenced. 

In  the  first  place,  a  sample  of  the  so-called  angelic  acid  dibromide, 
prepared  by  Wislicenus  and  Piickert,  was  examined  by  the  author, 
and  found  to  be  wanting  in  all  the  properties  of  a  pure  chemical 
compound  ;  it  seen.-ed  to  consist  principally  of  tiglic  acid  dibromide, 
mixed,  however,  with  various  substances,  amongst  others  calcium 
compounds  and  resinous  matters. 

The  author  then  began  various  experiments  on  the  action  of 
bromine  on  angelic  acid.  The  acid  employed  melted  at  44'°,  and  as  it 
had  been  kept  for  12  years,  it  would  seem  that  angelic  acid  does  not 
become  converted  into  tiglic  acid  on  keeping,  as  is  supposed  by 
Schmidt.  The  acid  Avas  veiy  carefully  dried,  and  then  distilled  ;  it 
boiled  at  185',  and  underwent  no  change  into  tiylic  acid,  either  when 
boiled  or  when  distilled  with  steam.  Wislicenus  and  Piickert's 
.statement  that  n^n'e  angelic  acid  is  converted  into  tiglic  acid  on 
boiling  with  water  cannot  therefore  be  conHniied.  The  pure  angelic 
acid  was  treated  with  bromine  in  cai-bon  bisulphide  solution  at  0*^  in 
diffused  daylight,  moistui-e  being  carefully  excluded  ;  several  experi- 
ments were  made  under  various  conditions,  in  some  cases  the  solution 
of  the  acid  being  added  to  the  bromine  solution,  in  others  the  process 
being  reversed. 

Jn  all  the  experiments,  which  are  described  in  great  detail,  a  large 
(juantity  of  tiglic  acid  dibromide  was  ol)tained,  and  the  identity  of  the 
product  with  the  dibromide  pi-epared  directly  from  tiglic  acid  was 
proved,  by  direct  compni-ison  as  well  as  by  a  crystallogrnphic  examin- 
ation. 

These  i-esults  show  that  the  statements  pnhli.shed  by  the  author 
more  than  12  ycirs  ago  are  absolutely  ccn-rect  in  every  detail ;  it  may, 
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therefdro,  be  cnnsifJeied  iis  ])rov('{l,  tlmt  wlieii  arifrelic  acid  is  treiitod 
with  bi'oinint"  in  ciirboii  bisnl])lii(k'  solution  jit  0'  in  diffused  dayli<,'iit, 
it  is  almost  eomjiletely  converted  into  tiylic  acid  dibroiuide  in  the 
course  of  a  few  hoius. 

A  number  of  careful  experiments  were  also  made  in  order  to  in- 
vestigate the  behaviour  of  an<;elic  acid  with  bromin:3  in  absence  of 
sunlight ;  it  was  found  that,  whatever  the  conditions,  the  principal 
])roduct  is  always  tiglic  acid  dibromide,  but  that  another  substiincc, 
which  is  not  ju'oduccd  from  tiglic  acid  under  the  same  conditions,  is 
also  formed  in  small  quantities.  Although,  then,  the  foi-mation  of 
tiglic  acid  dibromide  takes  place  quickly  in  presence  of  diffused  su!i- 
light  at  0^,  and  tlie  yield  is  almost  quantitative,  in  the  dark  the 
leaction  takes  place  only  very  slowly,  even  at  the  ordinary  tempera- 
ture, and  a  larger  quantity  of  a  more  readily  soluble  compound  is 
]n-oduced.  'i'he  pi-esence  of"  this  leadily  .soluble  compound  has  great 
influence  on  the  behaviour  nf  the  tiglic  acid  dibromide;  it  makes  it 
much  more  readily  soluble  in  all  ordinary  solvents,  retards  its  crystal- 
lisation, and  causes  it  to  deliquesce  with  water.  The  nature  of  this 
bye-product  could  not  be  determined,  but  it  is  probably  an  isomeride 
of  tiglic  acid  dibromide  ;  the  substance  jirepared  by  Wislicenus  and 
Piickert  evidently  contains  both  these  compounds. 

After  referring  to  several  minor  erroi-s  in  the  statements  and 
results  published  by  Wislicenus,  the  author  criticises  Wislicenus' 
experiments  on  the  action  of  lu-omine  on  maleic  acid,  and  ])oints  out 
that  the  conclusions  drawn  therefrom  by  Wislicenus  ai-e  direcily 
()))posed  to  the  present  theories. 

in  conclusit)n,  the  author  protests  against  the  ^vay  in  which 
NVislicenus  is  accustomed  to  trust  to  his  memoiy  alone  in  referring  to 
the  literature  of  chemistry  ;  in  many  cases,  the  author  and  others  are 
made  to  state  and  affirm  in  their  j)apers,  the  references  to  which  are 
all  given,  just  what  Wislicenus  himself  believes  at  the  time,  whereas 
the  actual  statements  are  .sometimes  the  exact  conti-ary  and  some- 
tini'^s  do  not  appear  at  all  in  the  articles  referred  to,  but  exist  solely 
in  Wislicenus'  imagination.  F.   S.   K. 

Syntheses  of  Nitriles  and  of  /3-Ketonic  Ethers.  By  L. 
BoLVEAULT  {Compf.  rend.,  111.  531 — 583). — It  has  previously  been 
shown  (Abstr.,  1889,  841)  that  the  products  of  the  action  of  sodium  on 
])ropionitrile  in  presence  of  ether  contain  the  compound 

NH:CEt-CMeNa-CN, 

and  it  follows  that  the  mixed  compound  obtained  by  the  action  of 
sodium  on  the  two  nitriles  R'C  Ho'CN  and  R'-CX  (j.prakt.  Chem. 
[2],  39,  188,  230.245)  will  have  the  constitution  NH:CR'-CRXa-CX. 
If  this  derivative  is  treated  with  an  alkyl  iodide,  as  in  the  case  of 
propionitrile,  it  will  form  the  compound  R''C(XH)'CR"R*CN,  which 
will  be  converted  by  hydrochloric  acid  into  a  /:{-ketonic  nitrile 
li'-CO'CR"R*CN.  These  nitriles  can  readily  be  converte<l  into  alkyl 
salts  by  dissolving  them  in  the  corresponding  alcohol  and  satui-ating 
the  solution  with  dry  hydrogen  chloride. 

Methylic  niethylpwinoni/lacetate,  COEt-CHMe-COOMe,  boils  at  185", 
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and  is  identical  with  Israel's  mehliyl  propionylpropionate  (AiiwiJeiK 
231,  Iil7);  metln/l  dimethyljnyq^ioni/lacetafe,  CO?]t*CMeo-COOMc'.  is 
a  colonrless  liquid  which  has  a  camjjhoraceons  odour  and  boils  at 
188 — 188"5°  (corr.)  under  a  pressure  of  760  mm. 

These  changes  are  quite  general,  and  all  the  /i-ketonic  alkyl  salts 
can  be  obtained  from  their  nitriles. 

Methyl  methylpropionylacetate  shows  powers  of  condensation 
sijuilar  to  those  of  ethyl  acetoacetate  ;  it  combines  with  aniline  to 
form  amethylethyloxyquinoline  melting  at  29.J'',  and  insoluble  in 
ether  ;  water,  methyl  alcohol,  and  carbanilide  are  formed  at  the  same 
time. 

The  /3-ketonic  nitriles,  when  heated  in  sealed  tubes  with  hydro- 
chloric acid,  yield  ketones,  a  i*eaction  discovered  by  E.  v.  Meyer. 
The  uitrile  COR-UR'R"-CX  will  yield  the  ketone  COR-CHR'R".  and 
in  this  way  all  the  ketones  can  be  obtained,  in  which  the  two  atoms 
of  carbon  united  to  the  carbon yl  are  not  both  tertiarv. 

C.  H.  B. 

Syntheses  with  Ethyl  Sodiocarbamate.  By  F.  Kr.a.h-  (LV/-.. 
23.  "JTSo — "2787). — When  ethyl  carbamate  is  treated  with  finely- 
divuled  sodium  in  ethereal  solution,  it  is  converted  into  a  while, 
amorphous  sodium  compound,  XHNa-COOEt,  which  is  very  hygro- 
scopic, has  an  alkaline  reaction,  and  is  reconverted  by  dilute  acids 
into  ethyl  carbamate.  The  displacement  of  sodium  by  methyl  does 
not  take  place  very  readily,  it  being  necessary  to  heat  the  m^ixture  ot 
ethyl  sodiocarbamate  and  method  iodide  diluted  with  ether,  at  llU''. 
in  a  sealed  tube.  The  product,  after  separating  the  sodium  iodide  and 
evapoiating  the  ether,  is  fractionated,  and  yields  regenerated  ethyl 
carbamate  and  ethyl  methylcarbamate,  NHMe'COOEt,  boiling  at  170°. 

Ethyl  chlorocarbouate  acts  on  the  .sodium  compound  suspended  in 
ether  at  the  ordinary  temperature.  After  the  reaction  is  over, 
sufficient  water  is  added  to  dissolve  the  sodium  chloride  formed,  the 
.solution  is  extracted  with  ether,  and  the  extract,  after  evaporation  of 
the  ether,  is  fractionated.  At  110°,  a  solid  substance  commences  to 
.separate,  but  at  210 — -ilo"  an  oil  passes  over,  leaving  a  solid  residue 
which  consists  of  cyanuric  acid.  On  refractionating  the  oil,  more 
cyanuric  acid  is  obtained,  but  tue  greater  portion  passes  over  at  215  , 
and  solidities  after  a  time  to  a  crystalline  mass  closely  resembling- 
ethyl  carbamate,  and  having  the  same  melting  point  of  50\  but  ir 
boils  35  higher,  and  does  not  volatilise  on  remaining  in  the  exsiccatoi-. 
Its  analysis  agrees  with  the  formula  CfiHnNOi,  and  it  is  therefore,  as 
expected,  ethijl  imidodicarho.vijlate,  INH(COOEt)... 

H.  G.  C. 

Methyl  Cyanosuccinate  and  Cyanotricarballylate.  By  L. 
BAuiHb:  {Cumjjt.  i-riid..  Ill,  o-i;} — o45;. — Methyl  sodiocyanacetate  is 
prepared  by  the  action  of  sodium  methoxide  on  methyl  cyanacetate  in 
presence  of  excess  of  methyl  alcohol,  the  product  being  heated  in  a 
water-bath  for  several  hours  with  methyl  monochloi-acetate.  The 
liquid  is  then  mixed  with  water,  and  the  reddish  oil  which  separates 
i.^  dissolved  in  ether,  dried,  and  distilled. 

The  fraction  which  boils  at  19(3 — 204^  under  a  pressure  of 
45   mm.   is  methyl  ci/awositra/za^e,  COOMe-CH/CH(  CN)-COOMe,  an 
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oilv,  colomlf.-s  li(]iiirl.  insoluble  in  water,  but  snliiblc  mi  methyl  and 
ethyl  alcohols  and  in  alkalis.  The  fraction  boiling  at  21.")  under  the 
panie  pressure  solidities  after  some  hours,  and  is  puntiid  by  i-e- 
crysta'lisation  from  methyl  alcohol.  It  is  methijl  cijaiiotririirhfilh/liitf, 
CN'C(CH^-CO()Me)o-COUMe,  and  forms  white,  prisnuitic  crystids 
which  melt  at  46o — 47o^,  andare  solnble  in  ethyl  and  methyl  alcohols 
and  in  ether,  but  insnluV)le  in  water  and  alkalis.  It  is  formed  in  the 
Siime  manner  as  ethyl  eyanotricarballylate  ( Abstr.,  188S,  p.  9'-M).  and 
can,  in  fact,  be  obtained  by  the  direct  action  of  metliyl  niono- 
chioracetate  on  methyl  sodiocyanosuceinate.  V.   H.    H. 

Ethyl  Allylcyanosuccinate.  By  L.  Barthk  (Covqyf.  rend..  Ill, 
'.]\:2  —  Ml;!).  l''i  ynmis  of  ctii\l  cyanosuccinate  is  mixed  with  a 
solution  of  2 'A  grams  of  sodium  in  tJO  grams  of  alcohol,  16  grams  of 
allyl  iodide  is  added,  and  the  liquid  is  heated  in  a  water-bath  for 
about  8'J  hours  in  an  apparatus  with  a  i-etiux  condenser.  The  product, 
alter  sepai-ation  of  the  alcohol  by  distillation,  is  extracted  successively 
with  water  and  ether.  The  latter  dissolves  tlie  ethyl  allylcyano- 
succinate, which  is  obtained  as  a  colouidess,  oily  liquid  boiliny;  at 
'2o7 — 210    (coiT.)  under  a  pressure  of  3o  mm.  C.   H.   B. 

The  so-called  "  Sulphite  Liquor"  and  the  Rotation  of 
Glyconic,  Galactonic,  and  Rhamnonic  Acids.  Bv  F.  \Vn,i'. 
.1.  B.  Lixi.sAY,  W.  S(iiNKLr,K.  and  B.  Tom.kns  {Her.,  23,  21)90— 29! »2j. 
— The  so-called  "  sulphiti -liquor  "  obtained  in  the  cellulose  works  is 
a  very  slightly  milky  liquiel,  which,  besides  calcium  sulphate  and 
])otassium  sulphide,  contains  much  organic  matter.  On  distilling 
the  liquid  with  sulphur-c  or  hydrochloric  acid  it  yields  furfur- 
aldeli3"de  and  f'urfuramide.  showing  rhe  j)resence  «  f  pentoses  (xylose^. 
The  quantity  of  the  latter  is  small.  If  the  liquid  obtained  after 
hydrolysis  with  sulphuric  acid  be  .separated  from  gummy  matters  by 
])recipitation  with  alcohol,  it  yields,  on  treatment  with  phenylhydraz- 
ine,  considerable  quantities  of  uiannosephenylhydrazone.  By  the 
action  of  nitric  acid,  the  evaporated  liquor  yields  mncic  acid,  showing 
the  presence  of  galactan  or  galactose,  and  the  piesence  of  vanillin  has 
also  been  shown  by  the  phluroglucinol  reaction. 

The  specific  rotatory  power  of  certain  acids  of  the  sugar  group, 
and  of  their  calcium  salts,  has  also  been  examined,  with  the  following 
results  (see  also  Fischer,  Abstr.,  1890,1898)  : — Gluconic  acid. — With 
calcium  gluconate,  [jx.\  ^=  +7°.  If  this  salt  is  dis.solved  in  water 
and  an  equivalent  quantity  of  Indrochloric  acid,  it  shows,  after 
10  minutes,  a  specific  rotatory  jtower  of  +2 — 3°,  calculated  as  free 
gluconic  acid,  CeHioU- ;  after  5  days,  the  rotation  remains  constant, 
[aji)  ^  -i-9'8 — 10"4  .  If  the  mixture  of  calcium  gluconate  and 
hydi'ochloric  acid  is  heated  at  first  for  half  an  hour  at  100°, 
[a]n  =  -|-19°,  and  this  rotation  is  reduced  to  one  half  in  two  to  three 
weeks.  Galactonic.  acid. — Calcium  galactonate,  and  an  equivalent  of 
hydrochloric  acid,  gave,  at  first,  [a  !p  =  —  lO'oG",  and  after  '1 — o  weeks. 
[a]i,  =:  — 4Cf82°.  Atter  heating  for  half  an  hour  on  the  water-bath, 
[a]n  =  — 57'84'',  which,  after  r?m^ining  for  14  days,  sank  to  — 53'36°. 
Crystallised   galactonic   lacti  ne  gave,   at  fixst,  [a^i,  =  — 58"29,  wldch 
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i^fiircely  altered  on  being'  kept  for  a  time.  Rhamnonic  acid. — With  great 
(litReuUy,  strontium  rhamnouate.  (C«HiiOs).;Sr  +  7  or  TIH.O,  and  an 
jimmonium  salt  were  obtained  in  a  crystalline  condition.  The  former, 
when  dissolved  in  hydrochloric  acid,  gave,  at  first,  [a]i,  =  —  ?'G7°, 
and  after  5 — 6  days,  the  constant  number,  [aj^  ^  — 2'.t'21~',  and  after 
lieating,  — 84'80°,  which  sank  in  5 — 6  days  to  — 30"12°.  Rhamnonic 
lactone  gave,  immediately  after  solution,  the  result  [^^Jd^  — 34"26, 
calculated  like  the  foregoing,  for  rhamnonic  acid,  CsHioOfi.  In  three 
days  the  rotation  had  scarcely  altered.  H.   G.   C. 

Constitution  of  Benzene  and  Naphthalene.  By  A.  Claus 
(•L  pr.  L'hein  [2],  42,  458 — 469). — A  reply  to  the  criticisms  whicli 
liamberger  has  recently  pasted  on  Glaus'  formulae  (compare  this 
vol.,  p.  1209).  A.   G.  B. 

Substitution    in    Aromatic     Hydrocarbons.      By   O.   8kpek 

{  Monafsli.,  11,  42d — 4o2;. — With  the  object  of  obtaining  parabronio- 
benzyl  chloride,  bromine  (126  grams)  was  slowly  added,  in  the  dark, 
to  a  mixture  of  benzyl  choride  (100  grams)  and  iodine  (o  grams). 
The  solid  product,  after  many  recrystalli.sations  from  alcohol,  melted 
at  -59°,  and  consisted  of  a  mixture  of  parabromobenzyl  bromide,  which 
melts  at  61°,  with  a  small  quantity  of  a  compound  containing  chlorine 
in  both  the  nucleus  and  the  side  chain.  A  similar  result  was  obtained 
when  chlorine  acted  on  pai-abromotoluene  in  direct  sunlight.  The 
ci-ystalliiie  product  obtained  melted  at  1)2",  and  consisted  chiefly  of 
parabromobenzyl  bromide.  The  formation  of  this  compound  is  easily 
accounted  for  if  one  snppo.ses  that  chloi-obenzyl  chloride  is  siniultane- 
(Uisty  formed  ;  examination  of  oily  bye-products  points  to  such  being 
thecal-.  G.  T.  M. 

Derivatives  of  Orthodibromobenzene.  By  F.  Scnivv  (Mono tsh., 
11,  329 — 349). — A  more  satisfactory  method  of  obtaining  orthodi- 
bromobenzene than  those  described  by  Riese  (this  Journal.  1873,  63), 
and  Korner  (ibid.,  1876,  i,  214),  is  as  follows  : — Bromobenzene  is 
added  gradually  to  6 — 7  times  its  weight  of  well-cooled  nitric  acid  of 
sp.  gr.  1*53,  and  the  resulting  nitro-compounds  crystallised  from 
alcohol,  when  the  chief  product,  paranitrobromobenzene,  melting  at 
126 — 127°,  first  separates  (yield  80  per  cent,  of  theory).  On  heating 
this  compound  with  the  corresponding  quantity  of  bromine  and  ferric 
chloride  for  50  hours  at  85 — 90°  (compare  Scheufelen,  Abstr.,  1886, 
340),  para-orthonitrodibromobenzene,  melting  at  58 — 59°  (yield 
DO  per  cent,  of  theory),  is  obtained,  and  this,  on  elimination  of  the 
nitro-group,  is  converted  into  orthodibromobenzene,  which,  wdien  pure, 
boils  at  224°,  solidifies  at  — 5°,  and  melts  at  — 1°  (compare  Meyer  and 
Wurster,  this  Journal,  1874,  757,  758).  Pure  metadibromobenzene, 
after  being  frozen  in  a  mixture  of  solid  carbonic  anhydride  and  ether, 
melts  at  1 — 2°. 

When  dibromonitrobenzene  is  treated  with  ten  times  its  w^eight  of 
concentrated  nitric  acid,  of  sp.  gr.  153,  and  the  mixture  is  warmed 
in  a  water-bath  for   12  hours,  two  dibrcmodinitrobenzeues  (a-  and  /i-) 
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are  formed,  and  may  be  readily  separated  by  fractional  crystallisation 
from  acetic  at-iii. 

a.-Dihioino(iiinir(>}>eiizintt'  is  less  soluble  in  actetic  acid  and  in  alculinl 
than  the  /J-compound.  It  crystallises  from  alcohol  in  needles  melting; 
at  114 — 115°.  On  i-ediiction  with  vin  and  hydroctiloric  acid,  it  is  con- 
verted into  dibromodiamidobenzene.  which  cr3•st^dli.ses  from  dilute 
alcohol  in  needles  melting',  with  decompt^sition,  at  137°.  On  treat- 
ment with  alcoholic  ammonia  at  110 — 1'2<J°,  it  {jives  a  dibromonitro- 
aiiiline,  crystallisiiifc  from  alcohol  in  oranfje-yellow  needles  meltinor  at 
204 — 205°,  and  this,  by  elimination  of  the  amidog'en  ^roup,  is  con- 
verted into  the  original  nitrodibromobenzene,  and  seems  to  be 
ideritical  with  the  dibromonitraniline  melting  at  202%  obtained  from 
dibromaniline,  [Br^  :  XHo  =1:2:  4],  by  acetylation.  nitration,  and 
subsequent  elimination  of  the  acetyl  group;  a-dibromodiiiitrol)euzene 
has,  consequently,  the  constitution  I  \\\\  :  (NO/jj  =1:2:4:5]. 

ft-VUiromodlnitri'hfnzfnr  is  very  soluble  in  alcohol  and  in  acetic  acid, 
and  crystallises  li-om  the  former  in  needles. and  from  the  latter  and  from 
carbon  bisulphide  in  small,  rhombic  jtlates  [a:  6  :  c=  1  :  0b')4l  :  0"57001. 
On  treatment  with  alcoholic  ammonia,  it  gives  a  dinitrobroinaniline, 
which  crystallises  fixmi  alcohol  in  yellow  needles  melting  at  15o'^; 
this  is  identical  with  the  compound  obtained  by  Leymann  (Abstr.. 
1882,  1057)  by  the  bromination  of  metadinitraniliiic  [1:3:  4].  The 
compound  has,  consequentlv.  the  constitution  [Br^  :  (Ji02)-.  = 
1:2:3:5].  '  ' 

On  diazotising  the  dibromaniline  above-mentioned,  dibromophenol. 
[Br.^  :  OH  =1:2:4],  which  may  be  readily  sublimed,  and  crystal- 
lises from  water  in  needles  melting  at  79 — 80  ,  is  obtained. 

G.  T.  M. 

Change  of  Propyl  into  Isopropyl  in  the  Cumine  Series.     Bv 

O.  WiDMAN  (/>e/-.,  23,  3080  —  3<>88;. — Fara-eUvjlpropylhevzene, 
CfiHjEtPr",  prepared  by  heating  a  mixture  of  parabromopropvl- 
benzene  and  ethyl  bromide  with  sodium,  boils  at  202 — 205°  (corr.), 
and  has  a  specific  gravity  of  0867  at  19°.  It  yields  terephthalic  acid 
as  sole  produce  of  oxidation  with  alkaline  permanganate  solution, 
whilst  with  dilute  nitiic  acid,  propylbenzoic  acid,  together  with  a 
little  ethylbenzoic  acid,  is  formed. 

By  the  action  of  sulphuric  acid  on  ethylpropylbenzene.  a  mixture 
of  two  sulphonic  acids  is  obtained:  thest^  are  converted  into  sulphon- 
amides,  and  separated  by  repeated  crystallisation  from  alcohol. 

I'ttra-ethylpropylheiizeiic-cc-sulphonamide, 

CeHaEtPr-SO-^NH,  [Et  :  Pr  :  S  =  1  :  4  :  6], 

crystallises  from  dilute  alcohol,  or  from  a  mixtui-e  of  benzene  and  light 
petroleum,  in  long,  flat  needles  melting  at  112 — 113''  ;  on  oxidation 
with  chromic  acid  solution,  it  yields  sulphonamidethvlbenzoic  acid. 
[Et  :  COOH  :  S  =  1  :  4  :  6]. 

Para-ethi/lpropylbenzene-li-sulphonamide,  [Et  :  Pi-  :  S  =  1  :  4  :  o],  is 
deposited  in  cubical  crystals  which  melt  at  108°,  and  on  oxidation 
give   sulphoiiamidepropylbenzoic   acid.      The  oxidation   of    an    etlivl 
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LTOnp  in  the  para-position  does  not",  therefore,  bring  about  the  change 
of  pi-npvl  into  isopropyl  ;  in  this  respect  the  ethyl  group  resembles  the 
propyl,  isopropyi.  and  acetyl  groups  ;  consequently,  the  rearrangement 
to  isopropjl  appears  to  take  place  exclusively  in  the  paramethyl 
derivatives.  J.  B.  T. 

Bebaviour  of  Phenols' and  Hydroxy-acids  towards  the  Alkali 
Hydrosulphides.  IJy  F.  Fvrw^  {Munatsh.,  11.  o(;;3— yT-i). — The 
author  has  previously  shown  (Abstr  .  1889,  496)  that  the  hydrox\-lic 
hydrogen  of  hydroxv-acids  and  phenols,  derived  from  aromatic 
hydrocarbons,  is  not  displaced  by  metal,  on  treatment  with  au  alkali 
liydrosulphide.  The  hydroxy- acids  of  the  fatty  series,  such  as  malic, 
citric,  and  tartaric  acids,  behave  in  a  precisely  similar  way;  tetra-  and 
])enta-methylphloroglucinols  decompose  hydrosulphides  as  if  they 
Avere  monobasic  acids,  an  action  which  the  presence  of  cai-bonyl  groups 
niav  possibly  dettimine;  on  the  other  hand,  tetra-  and  penta-ethyl- 
])h]oi-oglucinols  have  no  such  action,  although  the  substitution  of 
bromine  in  ihe  /3-position  brings  about  decomposition  of  the  hydro- 
sulphide.  This  difference  in  the  behaviour  of  methyl  and  ethyl 
derivatives  appears  to  depend  on  the  relative  "weights  of  the 
molecules. 

Oitho-  and  meta-nitrophenols  have  no  action  on  sodium  hydro- 
sulphide,  whilst  paranitrophenol  decomposes  it.  The  substitution  of 
a  nitro-group  in  the  ortho-  or  meta-position  in  a  phenol  seems, 
therefore,  not  to  affect  the  replaceabilitv  of  the  hydroxylic  hydrogen, 
whilst  its  substitution  in  the  para-position  does.  This  view  is  con- 
firmed by  the  behaviour  of  nitroeugenol,  in  which  the  nitro-group  is 
ortho-  to  the  hydroxyl. 

T; ibromoiesorcinol  behaves  as  a  monobasic  acid,  only  one  of 
the  hydroxylic  hydrogen  atoms  being  displaced  by  sodiam  from  ihe 
h^'dro.^ulphide.  When  one  hydroxyl  group  is  displaced  by  ethoxyl,  no 
such  substitution  occurs.  The  action  of  some  other  iiitro-  and 
halogen-substituted  phenols  on  sodium  hydrosulphide  has  been  deter- 
mined, and  the  results  depend  both  on  the  number  and  the  position  of 
the  substituted  groups,  although  no  general  conclusions  can  yet  be 
drawn.  G.  T.  M. 

Constitution  of  Thymol  and  Cymene  Derivatives.  By  Gr. 
[Mazzara  {Gazzetta,  20,  140 — I49j. — Dutitrothijmyl  benzoate, 

C6HMePr(N0.,).-0Bz  [1:4:2:6:3], 

prepared  by  heating:  the  corresponding  dinitrothymol  with  benzoic 
chloride  for  about  two  hours  at  16U°  to  180°,  crystallises  from  alcoliol  in 
yellow,  rhombohedial  plates,  melts  at  127 — 128°,  and  dissolves  readily 
in  light  petroleum  and  benzene. 

Me 

ArnidohtnzamidotJnjmoI,  ^CPli,    prepared     by    reducing 

H  i^^   O 

Pr 
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t!io  ])i'<'<'0(linir  coni))()inul  with  tin  and  liydroi-lili.ric  acid,  crvstallises 
from  alci)hol  in  yt'Ilow  ])lat('.s  and  from  li<:;lit  iK-trolcum  in  piisms, 
mrlts  at  IOC) — 108°.  and  is  tiiif^-cd  faintl}' violet  liy  lig'hf.  It  is  not 
allt'red  l)_v  hnilinfr  witli  liydrocliloric  acid  or  wit'i  dilute  (20  percent.) 
sniplniric  acid.  The  plaiinocliJoride  cr^'stallisesfrom  alcoliol  in  yellow 
lucdles  which  decompose  at  21')°. 

•        ]\fe 

NHBz  ^^1  N,. 
Bt'HZOillamidohoiizanilJuthi;m(il,  \CPli,     lu-ciiared     ])v 

Pr 
heaflno-  a  solution  of  the  prectMlins:  com^ionnd  in  benzene  with  benzoic 
cliloiide.  crystallises  from    ali-ohol  in  bulky,  white  needles  and  melts 
at  174 — \1')°.      It   may   l)e  boiled  with  hydi'ochloric    or  dilute   sulj)li- 
uric  acid  without  change. 

The  formation  of  the  above  benzenylamido-dcrivatives  is  in 
nccoidince  with  the  hypotlnsis  that  in  dinitrothymol  one  of  the 
uitro-crroups  is  in  the  oi-tho  ])osition  with  respect  to  the  hvdroxvl. 
The  author  is  also  investio^atino:  the  action  of  acetic  anhydride  on 
the  correspondinsr  amido-derivativo  with  the  view  of  obtainino;  a 
further  confirmation  of  this  constitution  by  the  formation  of  an 
fthenvl  deiivative. 

Dh'iifrofhymyl  acetate.  CcHMePr(NO,),-OAc  [1:4:2:6:3],  pre- 
])ared  liy  heating'  dinitrothymol  with  acetic  chloride,  crystallises  from 
:dcohol  in  prismatic  tufts,  melts  at  85°,  and  dissolves  in  light  petro- 
leum, ether,  and  chloroform.  The  author  consideis  that  tlie  di- 
iiitrocymene  melting-  at  54".  previously  desci-ibed  (Ahstr.,  1890,  753), 
has  the  constitution  [Me  :  NO, :  Pr :  NO,  =  1:2:4:0]  and  that  the 
li(|uid  and  solid  dinitrobromocymenes  ])repared  by  Fileti  and  Ci'osa 
(Abstr.,  1889,  -193)  have  respectively  the  constitutions 

[Me  :  Br  :  Pr  :  NOo  :  NO-.  =  1  :  2  :  4  :  5  :  6  and  =  1  :  2  :  4  :  5  :  3]. 

S.    P.   A.   A. 
Constitution  of  Thymoquinone  and  Carvacrol  Derivatives. 
13y  G.  ;Ma/.zai;a  {Gazzetta,  20,  183 — 190). — iJinitro carvacrol, 

CBHMePr(N0,)2-0H  [1:4:3:5:2], 

jH-epared  by  Carstanjen  (Abstr.,  1877,  614),  crystallises  from  light 
petroleum  in  tufts  of  yellowish  needles  which  turn  red  even  in 
diffused  light  and  melt  at  117°.  It  dissolves  in  dilate  alcohol.  The 
henzcyl  derivative,  C6HMePr(N02)3-OBz  [1:4:3:5:2],  prepared 
like  the  cori-esponding  ihyniol  derivative,  crystallises  from  alcohol  in 
large,  yelloAv,  piisniptic  plates  which  melt  at  98 — 100°,  and  turn  brown 
when  exposed  to  the  light. 

DiamidocarvacroL  C6HMePr(NHo)a'0H,  is  prepared  by  heating 
dinitrocarvacrol  (15  grams)  for  about  an  hour,  with  tin  (47  grams) 
ai id  fuming  hydrochloric  acid  (1-15  grams).  The  hydrnchJoride  fovn\H 
white  plates  which  are  coloured  violet  by  exposure  to  light;  the  base 
is  a  red  powder  which  softens  at  about  190^. 

Nitroa midocarvacrol  Lenzoate, 

C6HMePr(N02)(NH,)-OBz  [1:4:3:5:2], 
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ia  prepai'ed  by  heatino'  diniti-ocarvacrol  beiizoate  (10  grams)  for 
about  an  hour  with  tin  (22  grams)  and  fuming  hydrochloric  acid 
(70  grams).  It  crystallises  in  rose-coloured  scales  which  have  a 
metallic  lustre.  It  forms  a  white  sublimate  at  200^  softens  at  230°, 
and  melts  at  280—283°.  The  platinochloride,  (C,7Hi,N,04),,H,PtClfi, 
crvstallises  in  yellow  needles  which  lose  part  of  their  acid  at  30 — 40°. 
The  physical  pi-operties  of  this  compound  and  the  absence  of  any 
nitrobenzenyl  derivative,  together  with  the  formation  of  a  benzoyl- 
derivative  (not  yet  described)  with  benzoic  chloi'ide,  indicate  that  the 
iiitro-grnup  in  this  compound  is  in  the  ortho-po.sition  with  regard  to 

the  hvdroxvl. 

Me 

Am'idohenzamidocarvacrol,  \QV\\,  is    obtniiied   bv    boiling 

NH.  '\  /'  N^ 
P'r 
diiiitrocarvacrol  benzoate  with  tin  and  hydrochloric  acid  for  5  hours. 
It  ci'ystallises  from  alcohol  in  violet  prisms  which  soften  at  125°  and 
melt  at  130 — 132°.  The  formation  of  a  benzenyl  derivative  from 
dinitrocarvacrol  benzoate  and  of  a  hydroxythymoquinone  by  the 
oxidation  of  the  amido-derivative  shows  that  in  diuiti'ocarvocrol  one  of 
the  nitro-groups  is  in  the  ortho-position  and  the  other  in  the  pava- 
])osition  with  respect  to  the  hydroxyl. 

Phenvlazo-  and  phenyldisazo-carvacrol  (Abstr.,  1885,  1132),  which 
respectively  yield  thymoquinone  and  hydroxythymoquinone  on  oxida- 
tion, will  accordingly  have  the  coustitiitions  j^Me  :  OH:  Pr  :  NoPh  = 
1:2:4:5]  and  [Me  :  OH  :  X.Ph  :  Pr  :  N^Ph  =  1  :  2  :  3  :  4  :  o]. 

S.   B.   A.   A. 

Action  of  Chloral  on  Resorcinol  and  of  Aldehyde  on  Pyrogal- 
lol.  By  H.  Causse  {Hull.  Soc.  Chim.,  [3],  3,  861— 867).— Resorcinol 
(lUO  grams)  and  sodium  hydrogen  sulphate  (20  grams)  are  dissolved 
in  water  (1  litre)  and  chloral  hydrate  (50  grams)  is  added  to  the 
mixture,  which  after  some  time  deposits  colourless,  oily  crystals  ;  if 
warmed  at  100°,  yellow  crj'stals  are  deposited  resulting  from  the 
dehvdi-ation  of  the  former.  The  colourless  crystals  are  insoluble  in 
water  and  in  benzene,  but  dissolve  in  alcohol  or  ether,  whilst  their 
solutions  in  alkaline  hydroxides  exhibit  a  remarkable  fluorescence. 
At  250",  they  become  yellow,  and  decompose  Avithoiit  fusion.  "With 
ac'tic  anhydride,  this  substance  yields  a  crystalline  diacetyl  derivative, 
which  melts  at  252"  with  decomposition.  Analysis  gives  the  formula 
CiiHi^Oe,  and  the  same  compound  resulting  from  the  heating  at  100° 
of  equal  parts  of  resorcinol  and  of  glyoxvlic  acid  points  to  its  having 
the  constitution  COOH-CH(0-aH,-OH).J. 

Pvrogallol  (50  grams),  sulphuric  acid  (5  grams),  aldehyde  (25  c.c. 
of  a  10  per  cent,  solution)  and  water,  (500  gi-ams)  are  heated  at  10(t° 
for  several  hours  and  successive  quantities  of  lO  per  cent,  sulphuric 
acid  are  added,  when  crystals  separate  out,  and  by  the  addition  of 
more  aldehyde  and  acid  further  crops  are  obtainable.  From  the 
mass  of  crystals,  the  colourless  are  alone  separated  and  recrystallised 
fi'om  alcohol,  separating  as  small,  colourless  needles  having  the  com- 
position CsHyOs,  containing  2   mols.  HjO,  which  are  successively  lost 
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n\  'Vr  and  80°.  The  substance  is  insoluMc  in  water,  benzene,  and 
cldoroform,  sb'sfhtly  s^bible  in  alcohol  smd  ether,  but  is  dissolved 
easily  by  alkaline  hydroxiiles.  At  200",  it  decomposes,  and  yields 
))\ myallol  at  a  sliLrhtiy  elevated  temperature.  It  has  the  constitution 
('LIMe!()/(',,II.i  t)H  ;  with  acetic  anhydiide,  it  forms  a  nionacetvl 
derivative  which  crystallises  in  white  prisms  which  melt  at  280  . 

T.  G.  N. 

Formation  of  Ethereal  Salts  and  Amides  in  presence  of 
Water  and  Alkali.  Hy  ().  Hinsiui:.;  (////•..  23,  2i>t;2  -•_".»(■.-);. —h 
has  been  shown  by  Hanmann  and  his  pupils  (Abstr..  18s7.  2'i8 ; 
1^88,  12'.t(j;  1HH(»,  870)  that  benzoic  cliloride  may  be  used  for  detect- 
ing the  hydi'oxyl-,  amido-,  and  imido-groups  in  certain  compounds 
by  acting  on  them  with  that  reagent  in  aqueous  solution  in  presence 
of  alkali.  This  reaction  was,  however,  tirst  employed  for  the  pre- 
j)ai-ation  of  benzoyl  compounds  by  Schotten  (Abstr.,  1885,  176). 

The  author  has  further  examined  the  action  of  other  acid  chlorides 
and  of  acetic  anhydi-ide  under  similar  conditions,  and  finds  that  ccm- 
jilete  acetylation  of  the  j)rimary  and  sr'condai-y  ;imido-bases  and  the 
aromatic  diainido-bases  i-eadily  takes  |)lace  on  shaking  them  with 
ac?tic  anhydride  and  iced  water.  Pht-nylacetic  chloride  acts  on 
nionhydric  alcoliols  and  p.heno's,  and  primary  and  secondary  amido- 
bases  belonging  to  both  the  fatty  and  ;trt)matic  groups  in  the  same 
manner  as  benzoic  chloride.  Diamines  and  pulyvalent  alcoliols, 
such  as  glucose,  can  also  be  readily  converted  into  phenylacetic 
derivatives. 

Phenylsulphonic  chloride  is  without  action  on  tertiary  amines,  but 
acts  on  both  secondary  and  primary  amines  very  readily.  The 
foriner  yield  solid  or  viscous  products,  insoluble  in  acids  and  alkalis, 
whilst  the  latter  ibrm  suiphonamides  which  are  readily  soluble  in 
alkalis.  This  reaction  may  therefore  be  employed  to  ascertain 
whether  an  amido-compound  belongs  to  the  primary,  secondary,  or 
tertiary  series,  and  also  forms  a  ready  method  for  the  separation  of  a 
mixture  of  members  of  the  three  classes. 

Jf  the  tertiary  base  is  volatile  with  steam,  the  mixture  of  bases 
after  treattuent  with  phenylsulphonic  chloride  and  alkali  and  appiox- 
imate  neutralisation,  may  be  distilled  in  a  curient  of  steam.  The 
sulphonamide  of  the  secondary  compound  then  remains  as  an  in- 
soluble precipitate  in  the  residue,  and  may  be  filtered  off,  and  the 
primary  compound  obtained  from  ibe  filtrate  by  precipitation  with 
liydrochloric  acid.  If  the  tertiary  base  is  not  volatile  with  steam, 
the  mixture  is  extracted  with  ether  and  the  tertiary  base  sepai-ated 
from  the  sulphonamide  of  the  secondary  base  by  shaking  the  ethereal 
solution  with  dilute  hydrochloiic  acid.  The  sulphonamide  of  tiie 
primary  base  is  obtained  by  precipitating  with  liydrochloric  acid  the 
aqueous  solution  remaining  after  the  extraction  with  ether.  To  recon- 
vert the  suiphonamides  into  the  bases,  they  are  heated  with  hydro- 
chloric acid  in  a  sealed  tube  at  160°. 

The  reaction  with  phen\  Isulphonic  chloride  is  not  given  by  amido- 
com pounds  which  already  contain  an  acid  or  other  sirongly  negative 
radicle,  such  as  the  acid  amides  and  halogen  and  nitro-derivatives  of 
the  amido-bases.     On  the  other  hand,  complicated  substances  such  as 
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tibrin    and  peptone  yield  white   products,   soluble    in  alkalis,  which 
have,  howevei",  not  at  present  been  obtained  in  the  crystalline  form.    ■ 

H.  G.  C. 
Polemical.      By  O.  Rkbuffat   (Gazzetta,  20,  122— 12;i).— A  con- 
troversial   note   in  refri'ence  to   the  papers  published   by  A.  Bischoff 
{Ber.,  22,  1774)  and  A.  Bischoli"  and  A.  Hausdorfer  (ibid.,  1795)  on 
the  action  of  aniline  on  ohloracetic  acid.  S.  B.  A.  A. 

The  Condensation  Products  of  Aromatic  Aldehydes  with 
Aromatic  Amines.  By  A.  Bant/.sch  (LVr.,  23,  277o^2776). — 
These  condensation  products,  of  which  the  best  known  is  benzylidint- 
aniline,  CHPhiNPli,  resemble  the  oximes,  inasmuch  as  they  contain  a 
carbon  and  a  nitrogen  atom  united  too-ether  by  double  linkage,  and  it 
seemed,  therefore,  important  to  determine,  if  possible,  whether  these 
also  exist  in  isomeric  forms.  An  attempt  was  tirst  made  to  convert 
benzylidine-aniline  into  an  isomeric  compound  by  treating  it  with 
bromine,  under  which  conditions  the  plane  symmetrical  tolane  di- 
bromide  is  converted  into  the  axial  symmetrical  isomeride.  The  reactioji 
was  carritd  out  in  carbon  bisulphide  solution,  and  a  yellow,  amorphous 
compound  obtained,  which  was  shown  by  analysis  to  be  he)izi/Kdine- 
anilins  dibroiuide,  CisHuNBro.  It  melts  with  decomposition  at  about 
142°,  is  insoluble  in  water  and  ether,  but  dissolves  in  cold  alcohol. 
It  is  very  readily  decomposed,  but,  instead  of  re-forming  benzylidine- 
aniline,  it  splits  up  into  benzaldehyde  and  parabrrmaniline.  This  takes 
place  most  readily  on  heating  with  pyi-idine.  With  reduciiig  agents, 
it  loses  hydrogen  bromide  and  not  bromine,  and  is  converted  by 
sodium  hydrogen  sulphite  into  the  additive  product  2C6H5'CHO  ■+■ 
2C6H4Br-NH.,  -I-  SO,,  corresponding  with  the  aniline  compound  de- 
scribed by  Schiff  (Abstr.,  1882.  .304). 

Benzvlidine-aiiiline  also  yields  a  di-todide,  CisHn^L,  obtained  by 
mixing  the  former  with  iodine  in  benzene  solution.  It  forms  well- 
developed,  dark  brown  needles,  which  melt  at  1 10°  with  decomposition, 
do  not  vield  iodaniline  on  heating  with  pyridine,  and  on  reduction 
re-form  benzylidine-aniline.  No  isomeride  of  the  latter  can,  therefore, 
be  obtained  in  this  manner 

Attempts  were  also  made  to  obtain  isomeric  condensation  products 
froin  sub-stituted  benzaldehydes  and  substituted  anilines,  but  without 
success.  H.  G.  C. 

Orthohydroxybenzylamine.  By  F.  Tiemaxn  (7?«r.,  23,  .3016 — 
3018;  compare  Goldsohmidt  and  Ern^t,  Abstr..  1890,1411). — Salicyl- 
metahydrazohenzair  acid,  0H-C6H,-CH:N-NH-C«H4-C00H  [OH  :  CH  = 
1:2;  NH  :  COOH  =  1  :  .3],  is  prepared  from  salicylaldehyde  and 
metahvdrazinebenzoic  acid  ;  it  crystallises  from  dilute  alcohol  in 
needles,  melts  at  19-')°,  and  is  insoluble  in  water.  On  treatment  with 
zinc-dust  and  dilute  sulphuiic  acid,  ortholiydroxijhenzylamine, 
OH-CfiH^'CHj-NH,,  and  metamidobenzoic  acid  are  formed;  they  may 
be  separated  by  adding  a  slight  excess  of  sodium  carbonate  to  the 
acid  solution,  and  extracting  with  ether;  after  evaporation,  the 
residual  amine  is  puritied  by  dissolving  it  in  benzene,  and  precipitating 
with  light   petroleum;   light  yellow  crystals  separate,  which  melt  at 
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1'25°,  and  snlilimo  at  a  nincli  lower  feTii])er:itnre.  It  is  solnblo  in 
water,  alcohol,  ether,  benzene,  and  alkulis,  and  pfives  a  deep  violet- 
blue  colour  with  ferric  chloride.  Characteristic  salts  are  obtained  bv 
ti-eatment  with  acids.  The  oxalate  crystallises  in  lustrous,  white 
plates.  The  amine  may  also  be  prepared  b}-  the  reduction  of  salicylic 
oxime  with  .sodium  amalgam  in  dilute  sulphuric  acid  solution. 

J     B.   T. 

Possibility  of  Existence  of  an  "Asymmetrical  Nitrogen 
Atom."  Hy  F.  Kk'akt  (/.Vr.,  23,  27^0— 278+).— Accordintr  t,,  the 
hypotliesis  of  Hantzsch  and  Wenn-r.  it  is  possible  that  nitrogen  com- 
pounds of  the  general  fcrmula  NXYZ  may  exist  in  two  optically 
isomeric  forms,  and  the  author  has,  therefore,  investigated  derivatives 
of  ammonia,  hydrazine,  and  hydroxylamine,  with  a  view  to  obtainin"- 
such  isonit  rides. 

For  the  ammonia  derivative,  ethylbetizylaniine,  NHEt'CHjPh,  was 
chosi'u,  as  it  yields  a  crystalline  tartrate.  It  was  prepared  by  heating 
(>tliylamine  witii  benzyl  chloride  and  a  little  alcolud  in  a  sealed  tiib(; 
at  110°.  and  forms  a  colourless  oil  which  has  an  ammoniacal  odour, 
and  boils  at  194"  (.orr.).  Its  idatinochhrlde.  (C«H,3N)2,H2PtClc, 
crystallises  in  pri.sms.  In  addition  to  the  secondary  base,  a  quantity 
of  rtlij/lilibetizulamint,  NEt(CHjPh)2,  is  also  obtained;  it  is  an 
oily  liquid  boiling  at  806°,  whose  platinnchloride,  (Ci«Hi9N)v.H2PtClfi, 
is  a  pale  yellow,  amorphous  precipitate.  The  attempt  to  separate 
ethylbenzylamine  tartrate  into  two  i.somerides  both  by  addition  of 
coniine  tartrate  and  by  fi-actional  crystallisation,  was  without  siiccess. 
Negative  results  were  also  obtained  in  the  case  of  paratolvlhvdiaziue 
tartrate.  The  conclusion  cannot,  howevei",  be  drawn  from  these  facts 
that  optical  isomerides  of  these  cnmpounds  do  not  exist,  for  the 
tartrate  method  is  not  always  successful  even  with  compounds  con- 
taining an  a.symmetrical  carbon  atom.  Thus,  the  author  tinds  that 
a-pheiivletliylamine,  CHMe"Ph*NH...,  obtained  by  the  reducion  of 
acetopheiionoxime,  cannot  be  split  up  into  its  optical  isomei'ides  by 
this  method. 

Finidly,  it  is  shown  that  both  beuzileoximes.  on  reduction,  yield 
one  and  the  same  diphenylhydi-oxyethylamine,  NH/CHPh-CHPh'OH, 
previously  obtained  from  the  a-monoxime  b}'  Pulonowska  (Abstr., 
1887,  4'j2).  H.  G.  C. 

Action  of  Amines  of  the  Benzene  Series  and  of  Phenyl- 
hydrazine  on  /i-Ketonic  Nitriles.  By  L.  Bolveault  {Compt.  rend.. 
Ill,  572 — 574). — Methvlpropionylacetonitrile  combines  with  ortho- 
toluidine  to  form  a  well  crystallised  compound,  which  melts  at  125°, 
and  dissolves  in  alcohol,  but  is  insoluble  in  ether  or  water.  With 
/:?-naphthylamine,  the  nitrde  yields  a  compound  Avhich  ctystallises  in 
needles  melting  at  121°,  and  dissolves  in  benzene,  but  is  almost 
insoluble  in  ether.  Mesidine  yields  a  similar  product  melting  at 
114 — 115°.  Methylaniline  does  not  combine  with  methylpi-opionyl- 
acetonitrile,  but,  on  the  other  hand,  the  hioher  homologue  of  the 
latter  combines  readily  with  orthotoluidine.  forming  a  liquid  boiling 
•At  266°,  but  analogous  to  the  products  ah-eady  described.  From 
these  results,  the  author  concludes  that  the  aniline  derivative  has  the 
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foustitutinn  PliN!CEt-CHMe*CX,  and  lie  calls  it  ]}he)ii/Jitnidoi»etJiyl- 
j>r(>piuniilacetonitrile.  The  reaction  is  genera!,  und  the  nitriles 
R-CO-CR'R"-CN  yield  derivatives  of  the  formula  R"'X;CR-CR'R"-CN. 

The  action  of  phenylhvdiazine  depends  on  the  constitution  of 
the  nitrile;  if  the  latter  belorio-s  to  the  type  R-CO-CR'R"-CN',  a 
hydrazone  is  formed,  ]S'HPh-X:CR-CR'R"-CN,  but  if  it  belongs  to  tlie 
type  R-('0'CHR'*CX,  n  derivative  of  pyrazole  is  obtained.  Possibly 
ill  the  second  case  there  is  intermediate  formation  of  a  hydrazone. 
Methyl  propionylacetonitrile  yields  phenyl efhi/hnethijlamidopyrasole 
'1:'A:4>:  5].  which  crystallises  in  large,  colourless,  hexagonal  prisms 
melting  at  81°,  and  boiling  at  330°  Avithout  decomposition.  It  is  very 
soluble  in  most  of  the  neutral  solvents,  but  not  readily  in  benzene  or 
petroleum.  It  is  a  stronger  base  than  the  preceding  compounds,  and 
its  acetate  is  only  partially  decomposed  by  water.  When  heated 
with  hydrochloric  acid  in  sealed  tubes  at  120°,  the  base  undergoes 
no  change.  With  sodium  nitrite  and  hvdrochloric  acid,  it  yields  a 
yellow  diazo-derivative,  which,  Avhen  boiled  with  alcohol,  yields  the 
]>henylethylmethylpyrazole  previously  obtained  by  Claisen  and 
Meyerowitz.  If  water  is  used  instead  of  alcohol,  the  corresponding 
hydroxypyrazole  is  obtained,  melting  at  104-".  The  diazo-derivative 
forms  crvstallisable  colouring  matters  with  phenols  and  amines. 

C.  H.  B. 

Carbonylorthamidophenol  and  Thiocarborthamidophenol. 
By  S.  Chelmicki  (J.  pr.  Ghem.  [2],  42,  44U — 4J:5  ;  compare  Abstr., 
1887.  477). — When  carbonylorthamidophenol  is  heated  with  aniline  in 
a  sealed  tube  at  200 — 210°,  and  the  product  treated  with  sulphuric 
acid,  decolorised  by  animal  charcoal,  and  crystallised  from  alcohol, 
white,  brittle  needles  of  the  formula  C13H10N2O  are  obtained.  This 
new  substance  mel  s,  with  decomposition,  at  230°,  and  dissolves  in 
most  solvents  except  water;  strong  hydrochloric  acid  at  160°  decom- 
po.ses  it  into  orthamidophenol  hydi'ochloride,  aniline  hydrochloi-ide, 
and  carbonic  anhydride  ;  chloride  of  lime  converts  it,  in  acetic  acid 
s()lutif)n,  into  a  cliloro-derivative,  Ci3H5Cl..X.,0,  melting  at  276".  This 
substance  is  i.someric  with  Kalckhoft's  anilidocarbamidophenol  (Abstr., 

1883,  1110),  and  must  therefore  be  C6H,<^^>C:NPh. 

NifrocarhonylorthamidopJienol,  [NH  :  O  :  NOo  =  1:2:  4],  ciTstal- 
lises  in  long,  yellow  needles  melting  at  240 — 241°  (uncorr. ;  Bender's 
nitrauhydro-orthamidophenyl  carbonate  melts  at  256°,  Abstr.,  1887, 
38).  When  this  compound  is  treated  with  potash,  it  is  converted 
into  nitrocatechol,  [OH  :  OH  :  NOo  =  1:2:4],  melting  at  170° 
(16b°.  according  to  Weselsky  and  Benedikt,  Abstr.,  1878,  575). 

Ortiiohydroxyplitnyldlylthiocarbaviide,  OH-CsHi-XH'CS'XH'CaHo, 
is  obtained  by  mixing  allyl  i>othiocyanate  (1  mol.)  with  orthamido- 
phenol suspended  in  alcohol,  and  leaving  the  mixture  at  rest  for  son?e 
time.  It  forms  white  crystals  whicli  melt  at  li9°,  and  are  more  or 
less  soluble  in  all  the  usual  solvents.  When  it  is  heated  with  hydro- 
chloric acid  at  130°,  it  is  converted  into  thiocarborthamidophenol. 

Thiocarbortliamidophenul  evolves  hydrogen  sulphide  when  heated 
above  its  melting  point;  with  an;monia  at  200^,  it  is  decomposed  into 
carbarn idophcnol,  carbonic  anhydr.de,  and  ammonium  sulphide.    When 
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lui  alcoliolic  solution  of  ioclim»  is  adder]  to  tlii(»carborthamidoph(M)ol 
dissolved   in   sodium    hydroxide  as  loiij^  as  the  iodine  is  decoh)rised, 

(trjstals  of  the  bisulphide   .S2(C<q>C«H4),  (Abstr.,   18H7,  477)  are 

formed  ;  this  snbstancje  molts  at  110'^,  and  dissolves  in  most  solvents. 

A.   G.    1}. 

Derivatives  of  Carbonylorthamidophenol  and  of  Thiocarb- 
orthamidophenoL     Hy  P.  Skidki,  (J.  pr.  Ofm.  [2J.  42,  44o—  }-.")7). 

Kalc-klioHs  aiiilidooai'bamidophenol  is  more  easily  obtained  than 
Chelmicki's    compound    (prece<linjj  abstract) ;    this  is    evidence  that 

earbonvloi'thaiiiidophcnol    is   (',;1I,<:^'    ,^^C0,   for  the   doubly-linked 

oxygen    atom    might    be    expected    to  be  more   diflficnlt  to   displace 
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than  the  group  — SH.  The  ethyl  compound,  C6H4<[_^^.>CO,  can- 
not be  made  to  react  with  aniline.  The  crystals  of  carbonylortli- 
amidopheni)l  soon  lose  their  lustre  in  air.  being  changed  to  small 
needles  ;  the  author  sugg  sts  that  the  uiistal)le  crystals  are 

CeH,<(^>C-OH, 

and   the  stable  crystals,  Ci}Ax<^ ,^>C0.     The  crystals  of  thiocaib- 

ortiiamidojjhenol  do  not  change,  and  this  is  in  accord  with  the  general 

beli'.f  that  the  stable  form  of  this  compound  is  C6H4<^j-.^C"SH,  a 

formula  supported  by  the  fact  that  by  treatment  of  oi-thamidophen(d 
with  thiocarbonyl  chloride,  the  same  thiocarborthamidoplienol  is 
olttained  as  that  obtained  by  the  action  of  cai'bon  bisulphide  on 
carbonylorthamidophenol. 

By  the  action  of  ethylorthamidophenol  (m.  p.  107"5°,  not  167o°  as 
giv^en  by  Foi-ster,  Abstr.,  188' »,  464-)  on  thiocarbonyl  chloride,  a  thio- 
carlxniijlethyhifnidophenol  is  obtained  which  melts  at  112°,  and  boils 
nndecomposed  above  800°  ;  it  is  different  from  Chelmicki's  ethyl 
derivative  (Abstr.,  18cs7,  477).  This  compound  is  decomposed  by 
strong  hydrochloric  acid  at  17u°  into  ethylorthamidophenolcarbonic 
anhydride  and  hydrogen   sulphide,  showing  that  its  constitution  is 
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CbH4<[^j-x^CS.     By  heating  this  derivative  with  aniline  and  lead 

oxide,  an  anilide  is,  with  some  difficulty,  obtained  free  from  sulphur 
r.nd  homologous  with  Chelmicki's  anilide  (pi'evious  abstract)  ;  the 
difficulty  with  which  it  is  obtained  confirms  the  double  linking  of  the 
sulphui-  to  the  carbon  and,  therefore,  the  above  formula. 

To  obtain  nietliylorthamidophenol,  orthamidophenetoii  was  metliyl- 
ated  with  methyl  iodide  iu  the  cold,  by  which  means  the  hydriodidcs 
of  methylorthamidophenetoil,  dimethylorthamidophenetoil,  and  orth- 
amidophenetoii, and  (iviidnphenefmltrimefhyiammonninv  iodide  wei-e 
obtained.  The  last-mentiouetl  crystallises  in  nacreous,  violeL-tinted 
leafiets,  freely  soluble  in  hot  water.  The  mixture  of  the  three 
methylorthamidophenetoiils  was  heated  with  strong  hydrochloric  acid 
at   170",  uud   the   mixed  methyloithauiidt-plienuls   thus   obtained  were 
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treated  witli  thiocarbonyl  chloride.  This  treatment  yields  thiocarh- 
onijhaethjlorthahiidophenol  in  coloui-less  needles  which  melt  at  128^', 
and  boil  nndecomposed  above  300"  ;  strong  hydrochloi-ic  acid  at  170" 
decomposes  it  into  methylorthamidophenol.  carbonic  anhydride,  and 
hydrogen  sulphide,  so  that  its  constitution  is  similar  to  that  of  thio- 
carbonylethylortliamidophenol  (see  above). 

Methylorthamidophenol  crystallises  in  colourless  leaflets  which 
soon  oxidise  and  become  brown  in  air;  it  melts  with  decomposition 
at  80°. 

Carhorthamidophenol   chloride,    CeHi-cC^Q^CCl,    is    obtained    when 

tluDcarborthamidophenol  and  phosphoric  chloride  are  mixed  together 
and  the  ])roduct  distilled  ;  thiophcjsphoryl  chloride  passes  over  below 
130°,  and  the  portion  that  distils  between  130°  and  205°  separates 
after  a  time  into  crystals  and  an  oil;  the  crystals  were  not  investi- 
gated. The  oil  is  carborthamidophenol  chloride  ;  it  boils  at  201 — 202', 
solidifies  in  a  freezing  mixture,  and  melts  at  7°;  it  is  a  feeble  base 
forming  a  well- crystallised  nitrate  and  hydrochloride;  it  is  decom- 
posed by  water  into  carborthamidophenol  and  hydrochloric  acid. 
With  phenol,  it  yields  two  compounds,  one  of  wliich  is  a  carhorth- 
amidophenol   jjhenyl    elher,    CfiH4<[^^C'0Ph.    melting    at     56"    and 

boiling  at  310°,  whilst  the  other  melts  at  190°  and  boils  at  a  much 
higher  temperature.  With  aniline,  carborthamidop'ienol  chloride 
yields  Kalckhoft's  anilide.  Carborthamidophenol  chloride  is  also 
ipioduced  when  methyl  and  ethyl  thiocarbonylorthamidophenols  are 
heated  with  phosphoric  chloride.  A.   G.   I^. 

Preparation  of  Anhydrous  Diazo-salts.  By  E.  Kxoevexagel 
{Ber.,  23.  2','9-l — 29i'8j. — Up  to  the  proent  time  vei-y  few  diazo-salts 
have  been  obtained  in  the  anhydrous  condition,  the  most  important 
exceptions  being  diazobenzene  sulphate  and  nitrate.  The  author 
finds  that  all  the  salts  may  be  readily  prepared  in  the  anhydrous  con- 
dition by  treating  the  amido-compound  in  acid  alcoholic  solution  with 
amyl  nitiite.  To  prepare  diazobenzene  sulphate  by  this  method, 
15  grams  of  aniline  is  dissolved  in  9 — lO  parts  of  absolute,  or  at  least 
95  per  cuit.  alcohol,  and  20  grams  of  concentrated  sulphuric  acid 
carefulh  added;  aniline  sulphate  separates  at  first,  but  redi.ssolves  on 
adding  the  remainder  of  the  acid.  When  cold,  20  grams  of  amyl 
nitrite  are  added,  and  the  mixture  well  cooled,  ice  being  pre- 
ferably employed  in  the  preparation  of  large  quantities.  After 
10 — 15  minutes,  diazobenzene  sulphate  usually  separates  in  beautiful 
needles,  the  whole  mass  solidifj'ing  to  a  cry.stalHne  magma,  which,  on 
filtering  and  washing  with  alcohol  and  ether,  yields  the  compound  in 
an  almost  pure  condition.  If  the  sulphate  ddcs  not  separate  after 
10 — 15  minutes,  the  addition  ot  a  few  drops  of  ether  causes  an 
immediate  cry.stallisation,  and  a  further  quantity  of  the  salt  may  be 
obtained  by  adding  ether  to  the  mother  liquor.  The  diazobenzene 
sulphate  thus  obtained  has  all  the  proi)erties  assigned  to  it  by  (iriess, 
and  is  more  readily  ])repared  in  this  mann(>r  than  by  his  method. 

Diazobenzene  nitrate  is  most   readily  prepared    by  adding  rather 
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more  than  tlie  tlieoicticiil  riiiantity  "f  aniyl  nitrite  to  a  cold  saturated 
alc'oiiolic  solution  of  aniline  nitrate  eontaininj;  a  little  free  nitric  acid, 
cooliiicr  well  witli  ice.  On  tlic  addition  of  a  small  fjuaTitity  of  ether, 
diazobcnzene  nitrate  separates  in  beautiful  needles,  whicli  explode, 
when  dry,  very  violently,  either  on  healing  or  b^-  percussion. 

Diazobeuzene  chloride,  whicli  has  liithei'to  not  been  ol)tained  in  the 
.solid  Cf)ndition,  is  easily  pre|)areil  in  a  .similar  manner  to  the  nitrate; 
very  careful  cooling  is  necessary  on  adding  the  am^d  nitrite,  as  the 
(liazotisation  of  aniline  chloride  proceeds  very  rapidly.  After  a  short 
time,  the  salt  separates  in  almost  colourless  necdle.s,  which  are  col- 
lected, washed  with  a  little  alcohol  and  ether,  and  dried  over  sulphuric 
acid  in  a  vacuum.  The  yield  is  almost  quantitative;  the  determina- 
tion of  chloi-ine  and  nitrogen  gave  numbers  agreeing  closely  with  the 
formula  CeHs'NoCl.  Diazobenzene  chloride  decf)mposes  on  heating 
with  a  slight  explosion,  but  only  gives  a  slight  detonation  by 
percussion.  It  is  soluble  in  alcohol,  but  insoluble  in  ether,  benzene, 
anil  light  petroleum ;  water  dissolves  it  with  great  avidity,  and  it 
deliquesces  in  moist  aii",  undergoing  considei-able  decomposition,  but 
is  fairly  stable  in  dry  air,  especially  in  the  dark. 

The  following  diazo-compounds  have  also  been  obtained  in  the 
anhydrous  condition  by  this  method  : — The  diazo-siilphates  of  ortho- 
toluidine,  paratoluidine,  paraphenetidine,  paranisidine,  and  metanitr- 
aniline;  tiie  diaz(i-nitnitt:s  of  ortho-  and  ])ara-tolui(line ;  the  diazu- 
chlorides  of  pai'atoluidine,  paraphenetidine,  and  par;inisidiue. 

H.  G.  C. 

Action  of  Alkalis  on  Acid  Salts  of  Diazobenzene  :  Ethyl 
Diazobenzoate.  By  T.  Curths  {Utr.,  23,  oU.3o — .3u.^0). — By 
heating  diaziibenzene  sulphate  witli  the  calculated  quantity  of  barium 
hydiDxide  and  extracting  with  ether,  a  very  volatile,  feebly  basic 
i-ompound  is  obtained  winch  is  volatile  with  steam,  melts  at  — 3^, 
and  has  an  odour  resembling  that  of  rose  water;  although  no  evolu- 
tion of  nitrogen  could  be  detected,  analysis  shows  that  only  2  atoms 
of  nitrogen  ai'e  combined  witli  3  benzene  nuclei.  A  corresponding 
compound  may  hs  pruparv^d  in  the  same  manner  from  etliyl  meta- 
tliazobenzoate  sulphate.  No  hydrazine  could  be  detected  in  the 
niotlier  liquors,  and  only  in  one  experiment,  with  aluminium  and 
alkalis,  was  any  formed  by  the  reduction  of  the  compound  in  eithei- 
acid  or  alkaline  solutions.  Attempts  to  prepare  diazobenzene,  by 
the  action  of  silver  nitrite  on  dry  aniline  liydrochli)ride  dissolved  in 
some  indifferent  medium,  were  unsuccessful,  diazoamidobenzene 
being  the  sole  product,  and,  in  a  similar  manner,  ethyl  metamido- 
benzoate  yields  ethyl  diazoamidobenzoate.  Diazoamidobenzene  may 
be  prepared  by  mixing  very  dilute,  cold,  aqueous  solutions  of  aniline 
hydrochloride  and  sodium  nitrite  ;  after  washing  with  cold  water,  the 
product  is  quite  pure.  The  potassium  and  silver  salts  of  diazo- 
benzene, prepared  according  to  the  met'od  described  by  Grriess,  were 
found  on  analysis  to  contain  only  two-thirds  the  tlieoretical  quantity' 
uf  nitrogen,  the  proportion  being  6  atoms  of  carbon  to  1  of  nitrogen. 
The  quantity  of  metal  present  agreed  closely  with  the  theoi-y.  The 
author  is  unable  to  assign  any  formula  to  these  compounds. 

J.  B.  T. 
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Hydrogen    Nitride    (Azoimids).      Bj   T.    Ccktius    {Ber.,   23, 

o02;j- — 3033). — Hijdroijen  nitride,  M^^H,    is    formed,    under    certain 

conditions,  by  the  action  of  sodium  nitrite  on  hydrazine  hydro- 
chloride ;  the  reaction  is  strictly  analogous  to  the  foi-mat^on  of 
nitrogen  from  ammonium  chJoride  and  sodiuni  nitrite.  To  obtain  it 
in  this  manner  is,  however,  a.  matter  of  considerable  difficulty,  and  it 
is  best  prepared  from  hi i>puri/l]ii/drazine  in  the  manner  described 
below. 

Benzoi/lhydracine,  NH..'XHBz,  is  formed  on  mixing  molecular  pro- 
portions of  ethyl  benzoylglycollate  and  hydrazine  hydrate  ;  it  crystal- 
lises from  alcohol  in  large,  lustrous  plates,  melts  at  112'',  reduces 
alkaline  copper  solution  in  the  cold,  and  dissolves  in  cold  water,  but 
is  only  sparingly  soluble  in  ether.  It  is  not  changed  on  boiling  with 
watej-.  but  is  liydrolysed  by  the  action  of  dilute  alkalis.  The  same 
compound  is  also  obtained  by  the  action  of  hydrazine  hydrate  oJi 
ethvl  benzoate. 

BenzoiiJbenzantydrazine,  NHBz*X!CHPh,  is  prepared  by  adding 
benzakU  hyde  to  benzoylhydrazine  in  molecular  proportion,  and  is 
deposited  from  alcohol  in  long,  colourless  crystals  which  melt  at  203°, 
are  very  sparingly  soluble  in  ether,  and  in.soluble  in  water. 

Si/mmetrical  dibenzoyUydrazine,  NHBz'NHBz,  is  obtained  by 
boiling  benzoylhydrazine  ;  it  crystallises  from  alcohol  in  silk}^  needles 
melting  at  233°,  and  is  hvdrolysed  by  treatment  with  acids  or 
alkalis! 

On  heating  a  cold  aqueous  solution  of  benzoylhydrazine  with  an 
equal   molecular  proportion   of    sodium   nitrite,   and  acidifying  with 

acetic  acid,  b&nzoylazimide  (hciizoic  nitride),  n ^NBz,  separates  as  an 

oily  liquid  which  solidifies  after  some  time.  It  crystallises  in  colour- 
less prisms  which  melt  at  29 — 30°,  explodes  on  heating,  and  is  volatile 
with  steam.  By  treatment  with  alkalis,  it  is  hydrolysed,  but  under- 
goes no  change  on  boiling  with  acids  ;  it  reduces  ammoniacal  silver 
solution,  but  has  no  action  on  alkaline  copper  solution;  it  has  a 
powerful  odour  resembling  tliat  of  benzoic  chloride,  and  rapidly 
attacks  the  skin. 

Hydraziiiacetic  acid  (amidoglycocine),  XH2'NH'CH2*COOH,  is  pre- 
pared by  acting  with  ethyl  benzoylglycollate  (1  mol.)  on  hydrazine 
hydi'ate  (2  niols.)  ;  the  benzoylhydrazine  which  first  separates  is 
removed,  and  afte)'  some  time  the  acetic  acid  derivative  is  deposited 
from  the  mother  liquor  ;  it  is  purified  by  repeated  recrystallisation  from 
alcohol,  and  forms  large,  lu.strous  plat<  s,  which  melt  at  93  ,  and  are  in- 
sf)luble  in  ether.  It  has  a  sweet  taste,  gives  with  alkaline  copper  sohition 
a  deep  violet  colour,  and,  on  warming,  a  precipitate  of  cuprous  oxide. 
A  red  colour  is  produced  with  neutral  ferric  chloride  solution,  and 
ammoniacal  solittion  of  silver  is  redu(;ed  in  the  cold.  The  compound 
is  hydrolj^sed  by  warming  with  acids  or  alkalis.  Benzalhydiazine- 
acetic  acid,  CHPhiN-XH-CHo-COOH,  is  foi-med  by  the  action  of 
benzaldehyde  on  the  previous  compound,  and  crystallises  from  alcohol 
in  silky,  lustrous  needles  melting  at  156'/)".    Hippuiylbrjual/iydrazine, 
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NHBz-CHo-CO-XH-NHj,  is  jiropiinMl  by  adding  tlic  calculatod  quantity 
of  livdrazine  livdi-atc  to  an  alcoliolic  solution  of  ithyl  hippurafo  ;  it 
crvstallises  from  alroliol  in  colourless,  lustrous  necdlos  which  melt  at 
ld2o,  and  are  spaiingly  soluble  in  ether;  the  yield  is  91)  per  cent. 
The  compound  leduces  ammoniacal  silver  solution  in  the  cold ;  with 
alkaline  coppei-  solution,  a  green  colour  is  produced,  and  after  some 
time  reduction  occurs.     Hippurijibenzalhydrazine, 

N  HBzCH,-CO-NH-N:CHPb, 

ip  formed  by  the  action  of  benzaldebyde  on  the  previous  compound, 
and  crystallises  from  alcohol  in  lustrous  plates  which  melt  at  182°. 
liy  the  action  of  acetic  acid  and  sodium  nitrite  at  0°  on  an  aqueous 
solution  of  hip])uiylhvdrazine,  a  compound  is  obtained  crystallising 
from  alcohol  in  colourless  needles  which  melt  at,  98' ;  it  is  probably 
either  nitrnsohipjyv.n/llnjdrazine,  NH  13z-('lTrC'0-X(N0)-XH.;,  or  nifrosn- 
hijdni::ine  hi/^jmric'  nrnl,  N()-XH-N:CPh-XH-CH,-C(  )0H  ;  by  treat- 
ment with  acids  or  alkalis,  azoimide  and  hippuric  acid  are  formed  ;  on 
boiling  with  water,  an  indifferent  gas  is  produced,  togethei*  with  a 
very  insoluble  substance  that  has  not  yet  been  investigated.  The 
nitroso-conipound  readily  dissolves  in  alkalis  or  ammonia,  and  the 
solution  exhibits  a  beautiful  blue  fluorescence.  On  adding  silver 
nitrate  to  the  ammoniacal  solution,  a  white,  explosive,  silver  salt  is 
precipitated. 

Azoimide  may  be  obtained  from  benzoyl  hydrazine  or  hydrazine- 
acetic  acid,  but  is  best  prepared  from  the  hipfuiryl  compound  by 
<lissolving  it  in  dilute  soda,  and  decomposing  the  boiling  solution 
with  dilute  sulphuric  acid;  the  azoimide  distds  over  with  the  steam, 
and  is  passed  into  neutral  silver  nitrate  solution,  the  precipitated  silver 
salt  is  collected,  washed  with  water,  dried  at  GO — 7u°,  and  treated  with 
(Mute  sul])huric  acid.  By  repeating  this  process,  a  solution  is  obtained 
containing  27  per  cent,  of  azoimide;  on  bringing  the  solution  into 
contact  with  ammonia,  thick,  white  vapours  of  the  ammonium  salt 
are  formed.  Azoimide  itself  is  a  gas,  having  a  particnlai-ly  nauseous 
odour,  and  resembling  hydrogen  chloride  in  its  general  properties. 
It  is  very  solui)le  in  water,  and  on  distillation  a  concentrated  solution 
passes  over;  the  distillate  gradually  becomes  weaker  until  equilibrium 
is  established,  a  solution  of  definite  streno'th  beingr  obtained  which 
l)oils  constantly.  A  piece  of  blue  litmus  p  iper  held  over  the  solution 
turns  red.  Iron,  zinc,  copper,  alumiumm,  and  magnesium  readily 
ilis.solve  in  a  7  per  cent,  solution  of  the  gas,  hydrogen  being  evolved. 
<Told.  and  silver  also  appear  to  be  attacked.  Azoinide  is  liberated  by 
the  action  of  dilute  sulphuric  acid  on  any  of  the  salts;  with  concen- 
trated sulphuric  acid,  the  azoimide  is  itself  decomposed.  Barium 
nitride,  NgBa,  is  obtained  in  lustrous,  hard  crystals  which  are  readily 
soluble  in  water,  and  explode  with  a  green  flash  on  heating.  Silvi^r 
nitride,  XVA-g,  crystallises  in  prisms  which  melt  at  about  25U°  with  a 
violent  explosion.  J.  B.  T. 

Action  of  Acid  Chlorides  on  Acid  Amides.  By  A.  Pictkt 
(Ber.,  23,  oOil — 30U)j.^Beiizanilide  and  acetic  chloride  are  formed 
on  heating  benzoic  chloride  and  acetanilide  at  140° ;  the  same  result  is 
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obtained  if  tlie  compounds  are  dissolved  in  toluene.  This  rea^-tion  is 
found  to  be  a  general  one,  both  for  the  aromatic  and  fattj  amides  and 
chlorides  ;  and  the  author  explains  it  by  assuming  that  an  additive 
compound  is  first  formed  which  then  decomposes,  the  railicles  containing 
the  least  number  of  carbon  atoms  combining  with  the  chlorine,  whilst 
the  higher  carbon  derivatives  unite  with  the  amide  complex.  The 
production  of  benzauilide,  for  example,  would  be  pi-eceded  by  the 
toi-mation  of  the  hypothetical  compound  acetobenzanilide  hydro- 
chloride, NHPhBzAcCl.  These  observations  coutirm  those, of  Paal 
and  Often  (compare  Abstr.,  18'J0,  1415).  J.  B.  T. 


Action  of  Sodium  on  Acid  Amides.  By  T.  Curttus  {Ber.,  23. 
30o7— 3041).— ,SV)t/mH;  benzauiide,  COl'h-XHXa  or  ONa-CPhiNH,  is 
prepared  by  boiling  a  benzene  solution  of  benzamide  with  rather  less 
than  the  calculated  quantity  of  sodium.  The  opei-ation  takes  about  3U 
hours,  the  precipitated  salt  is  separated,  treated  repeatedly  v/ith  ether  in 
au  extraction  apparatus,  and  dried  over  sulphuric  acid  and  quicklime. 
It  is  a  white,  crystalline  powder,  insoluble  in  ether,  chloroform,  or 
benzene  ;  it  is  very  readily  decomposed  by  water,  or  by  dissolving  in 
alcohol,  but  is  not  hygroscopic,  and  on  distillation,  yields  benzene,  soda, 
ammonia,  and  a  little  benzonitrile. 

iSudiaiii  dibenzamide,  NBz.,Na,  is  obtained  by  dissolving  dibenz- 
amide  in  xylene,  and  boiling  the  solution  for  3U  hours  with  a  slight 
excess  of  sodium  ;  no  evolution  of  amnujiiia  occurs  ;  the  ptoduct  crys- 
tallises t]-om  etlur  in  small,  white,  lustrous  plates  which  melt  at  15U 
and  resolidify  on  heating  to  230°,  and  then  do  not  melt  at  300".  Tlie 
solid  is  readil}'  soluble  in  water.  On  distillation,  soilium  dibenz- 
amide yields  only  tiaces  of  benzene ;  it  is  much  more  stable  than  the 
benzamide  salt,  and  a  recently  prepared  aqueous  solution  gives  pre- 
cipitates with  the  salts  of  many  of  the  heavy  metals. 

Qy  the  action  of  sodium  on.  acetamidc,  considerable  quantities  of 
ammonia  are  evolved,  and  a  viscid  liquid  separates,  which  after  some 
time  becomes  cr)Stalliue;  it  contains  nitrogen,  and  is  possibly  sodium 
diacetaiaide,  XAc^Na. 

By  the  action  of  iodine  on  finely  divided  sodium  benzamide,  or 
sodium  dibenzamide  suspended  in  ether,  additive  compounds  are 
formed  which  readily  crystallise,  but  do  not  show  a  constant  composi- 
tion. Benzamide  and  iodine  give  the  compound  NH2BzI-NH..BzI  (?), 
crystallising  in  long,  slender,  olive-green  prisms,  which  exhibit  pleo- 
chroism  and  melt  at  110 — 112'^  without  decomposition.  The  com- 
pound is  stable  in  air,  and  insoluble  in  water,  but  readily  dissolves 
in  glacial  acetic  acid  ;  en  shaking  with  mercury,  benzamide  and 
mercuric  iodide  are  formed,  whilst  by  distillation,  or  ou  boiling  with 
water  or  alcohol,  it  is  decomposed  into  iodine  and  benzamide. 
Iodine  and  dibenzamide  give  a  compound,  NH4BZ2L,  which  cr3'stal- 
lises  in  large,  green  prisms  melting  at  118 — 120°  ;  it  is  readily  soluble 
in  chloroform,  and  resembles  the  preceding  substance  in  properties. 

Tribe II zamide,  NBzy,  is  formed  together  with  dibenzamide  by  treating 
benzamide  with  excess  of  benzoic  chloride ;  it  is  very  sparingly 
soluble  in  alcohol,  and  is  deposited  in  silky,  lustrous   needlea  which 
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nielf  at  202°,  sublime  witliout  dtroniposition,  and   yield  benzoic  acid 
and  ammonia  wLen  boiled  with  soda.  J.   B.  T. 

a-Toluamide  and  its  Derivatives.  By  A.  Pckgotti  (Cazzettu. 
20,  172 — 17^).- — When  benzonitrile  is  treated  with  concentrateil 
sulj)hiirie  acid  (sp.  pr.  =  1*82),  an  energ'etic  reaction  takes  place,  and 
a-folnnnnilf  (plienylaeetaniide)  is  formed.  An  almost  theoretical 
yield  is  obtained  if  the  proportion  of  the  acid  used  contains  the 
quantity  of  water  theoretically  nece.ssary  for  the  transformation. 

ChloralphenyJacetamidp,  prepared  by  heatintj  a  mixture  of  anhydrous 
chloral  and  pherylacetamide  in  molecular  proportion  for  half  an  hour, 
crystallises  fi-om  alcohol  in  minute,  nacreous  scales  which  melt  at 
l-45°.  and  dissolve  in  alcohol  and  in  boilinrr  ether  ami  benzene. 

Fhenj/lare'ulhij'lrnz-iiic,  CH,Ph-CO->'n-NHPh.  —  Phenylacetamide 
reacts  with  phenvUivdrazine  like  birmaniide,  acetamide,  &c.,  accord- 
ing to  Justus'  efiiiation  R-COXH,  +  XH,-NHPh  =  R-CONH-XHPh 
+  NH:,.  A  mixture  of  the  amide  and  pbenylliydrazine  in  molecular 
])roj>ortion  is  heated  at  120 — 180  ;  the  product  crystallises  from 
alcohol  in  colourless  scales  which  melt  at  175 — 176°,  and  are  mode- 
rately soluble  in  warm  alcohol. 

When  |dienylacetamide  is  heated  with  aniline  in  molecular  propor- 
tion, at  about  lot*  \  ammonia  is  evolved,  and  the  product,  after  repeated 
j)recipitation  with  water  and  recrystallisation  from  alc(diol,  yields 
nacreous  scales  which  melt  at  116 — 117°,  and  are  readily  soluble  in 
alcohol.  This  compound  seems  to  be  identical  with  Holmann's 
a-toluylanilide. 

I'hetiylacetylparotohndiile  is  obtained  by  heating  the  amide  with  para- 
toluidine  at  160 — 180°  until  the  evolution  of  ammonia  ceases.  It 
crystallises  in  small,  transparent  tables  which  melt  at  13"j — 1?6°,  and 
dissolve  readdy  in  alcohol  and  ether.  S.   B.  A.   A. 

Conversion  of  Nitriles  into  Imido-ethers.  By  A.  Pinnki; 
{Tier.,  23.  2917 — 29l9j.  —  It  has  been  shown  that  imido-ethei-s  are 
formed  by  the  action  of  hydiogtn  chloride  on  a  mixture  of  an  alcohol 
and  a  nitrile.  Further  experiments  have  shown,  liowever,  that  certain 
ai'omatic  nitriles,  in  which  a  carbon  atom,  in  the  ortho-position 
i-elative  to  the  CN  group,  is  linked  to  another  carbon  atom,  are  in- 
capable of  forming  imido-ethers.  It  is  also  found  that  orthodicyanides 
only  form  monimido-ethers.  The  first  of  these  conclusions  is  formed 
from  a  study  of  orthocyanotoluene,  pamcyanotoluene,  paracyano- 
xylene,  a-cyanonaphthalene,  and  metacyano-xylene  [!Me  :  !Me  :  CX  = 
1:3:  4],  whilst  tlie  second  is  deduced  from  the  investigation  of 
metadicyanotoluene  [Me  :  CH  :  CX=  1  :  3  :  4].  J.   B.  T. 

Diphenyloxycyanidine.  By  A.  Pixxer  (Ber.,  23,  2919—2922  ; 
compare  Abstr.,  l??9n,  496). — Ethyl  henzamidylcarbamate, 

XH:CPh-XH-COOEt, 

is  prepared  by  the  action  of  aqueous  soda  and  ethyl  chlorocarbonate 
on  benzamidine  hydi-ochloride ;  it  crystallises  from  alcohol  in  thick, 
Avhite  prisms  which  melt  at  57 — 58'.  and  are  almost  insoluble  in  water. 
On  heating  the  compound  to  about  150°,  decomposition  takes  place, 
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alcohol  and  ethyl  carbamate  are  eliminated,  and  diphenyloxycyanidine 
(m.  p.  2S'J°)  is  formeil.  By  tli3  action  of  alcoholic  ammonia  on  the 
latter  substance,  it  is  converted  into  benzamidine  and  ethyl  cai'bamate. 
whilst  with  aqueous  ammonia,  benzamide  and  urethane  are  formed. 

Dihenzamididcarhamide.  CO(NH'CPh!XH)o,  is  obtained  by  the 
action  of  cavhonyl  chloride  on  benzamidine;  diphenyloxycyanidine  is 
also  produced  during  the  reaction,  and  the  two  com])ounds  cannot  be 
completely  separated  ;  it  crystallises  from  alcohol  in  prisms  which  are 
soluble  in  soda,  and  melt  at  229°  with  evolution  of  ammonia.  The 
compound  is  completely  converted  into  diphenylcyanidine  on  heating 
above  its  melting  point.  Experiments  with  propionamidine  were  un- 
successful. By  the  action  of  carbonyl  chloride  on  capronamidine 
dicapronamiditiehiiiref,  NH(CO*XH*Cf,H,i!XH).j,  is  obtained,  crys- 
tallising from  alcohol  in  stellate  groups  of  slender,  white  needles 
melting  at  236°.  J.  B.  T. 

Amidines.  By  A.  Pixxer  (B^t..  23.  2928—2927 ;  compare  Abstr., 
1889, 1UU4).— jE;?;ip»;/W/>Ae«///u/-rRNHPIi-CO-N:CMe-NH-CO-NHPh. 
is  formed  by  the  action  of  phenyl  cyanate  on  acetamidine ;  it  crystal- 
lises from  acetone  in  small,  slender  needles,  melts  at  169°,  and 
yields  acetylphenylcarbaniide  on  boiling  with  6 — 8  parts  of  oO  per 
cent,  acetic  acid  solution. 

ProprnyhUph'niilur^id,  NHPh-CO-N:CEt-]S'H-CO-NHPh,  is  prepared 
from  propionamidine  in  a  similar  manner  to  the  ethenjl  derivatives, 
and  crj'stallises  from  acetone  in  slendpr.  white  needles  melting  at 
169 — 17<.-°.  On  distillation,  it  3'ields  diphenylcarbamide,  whil.st  on 
boiling  wivh  dilute  acetic  acid,  propionylphenylcaibamide  is  formed. 

AcHon  of  Aldehydes  on  Benzamidine. — Farther  investigation 
7*enders  it  probable  that  the  compound  obtained  by  the  action 
of  benzaldehyde  on  benzamidine  (loc.  cit.)  is  dipheuyl  dicyanide, 
CjiHinXo,  and  not  benzylidenebeuzamidine,  CuHioNi,  as  stated. 
Lophiue  is  also  formed  in  a  very  small  quantity  during  the  reaction. 
A  yellow,  amorphous  product  of  the  formula  da H, 8X002  is  obtained  by 
the  action  of  acetaldehyde  on  benzamidine  ;  it  melts  below  100°,  is 
soluble  in  alcohol,  ether,  and  chloroform,  but  insoluble  in  water  or 
light  petroleum.  It  yields  an  amorphous  plafinocldon'de,  which  melts 
at  about  108°.  On  heating  the  base  at  130^,  and  treating  the  product 
with  hvdrochhu'ic  acid  and  platinum  chloride  solution,  an  amorphous 
platiihichl'tride  is  formed  which  melts  at  18o°  with  decomposition,  and 
is  probablv  a  piirer  preparation  of  the  above  lower  melting  coni]iountl. 

J.   B.   T. 

Action  of  Benzamidine  on  the  Ethereal  Salts  of  Aromatic 
Orthohydroxy-acids.  By  A.  Pixxer  {Ber.,  23,  2934— 2941).— By 
the  action  of  sodium  hydroxide  (2  mols.)  on  ethyl  salicylate  and 
benzamidine  hj'drochloride,  crystals  are  obtained  from  which  benz- 
amidine salicylate  mav  be  separated  by  ti'e;itment  wiih  acetone;  it  is 
deposited  in  large  prisms  which  melt  at  202°,  and  are  readily  soluble 
in  water  or  alcohol.  The  residue  remaining  after  tlie  extraction  with 
acetone  forms  slender,  yellow  needles  melting  at  246'^.  It  is  insoluble 
in  organic  media  or  in  jiq neons  soda,  and  gives  a  red  colour  with 
concentrated  sulphuric  acid.     The  same  compound  may  be  prepared 
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ill  larfjer  quniitity  I)}"  lioatinfj  an  ctliereal  soltitidn  of  benzitmidine 
wiili  ct'.iyl  salicylalo  at  40°  for  10 — 12  hours  ;  the  ether  is  evaporatt  d, 
and  tlic  residue  boiled  out  with  water.  The  substance  has  the 
t'onnula  C\,Hi.,N:((),  and  is  formed  by  the  elimination  of  water, 
:ilci)li()l,  and  ammonia  from  i  mol.  of  ethyl  salicylate  and  2  mids.  of 
benzamidine.  The  acetyl  compound,  CiiUuXiO'Ac,  is  prejiared  by 
treatment  with  acetic  anhydride  and  zinc  chloride,  and  crystallises 
t'l-om  alcoliol  in  colourless,  lustrous  j»risms  melting  at  140 — 141°. 

On  adding  hydrochloric  acid  to  the  alkaline  filtrate  obtained  alter 
the  separation  of  tlie  benzamidine  fiii\\cj\:ito,  henzamiile  salicylate  is 
precipitated;  it  ci-ystallises  from  hot  water  in  silky,  lusli-ous  ])lates 
whicli  melt  at  120  .  The  compound  liad  l>een  previou.'-ly  piipared 
(comj)are  Abstr..  1889,  1004),  but  its  c;onstituiion  was  unknown. 

By  the  action  of  benzamidine  on  the  methyl  salts  of  the  hydr- 
oxytohiic  acids,  ccnnponnds  are  obtained  corivsponding  in  properties 
anil  constitution  to  the  above  salicylic  acid  pi-oduct.  The  derivative 
ot  orthohydi-oxytoluic  acid  [COOH  :  OH  :  Me  =  1  :  2  :  3]  melts  at 
214°;  that  of  metaliydroxytoluic  acid  [1:2:  4],  at  285';  whilst  the 
product  from  parahydroxytoluic  acid  [1  :  2  :  5J  melts  at  202°.  All 
these  compounds  are  insoluble  in  acids  and  alkalis,  and  are  exceed- 
ingly difficult  to  burn.  Paradihydroxybenznic  acid  [COOH  :  OH  :  OH 
=  1:2:5]  also  condenses  with  benzamidine;  the  compound,  is 
deposited  from  benzene  in  small,  nodular  crystals,  meltiuLr  at 
2()'> — 266^,  with  previous  softening  at  250°. 

The  formation  of  the  above  compounds  probably  takes  place  in  two 
stages;  in  the  case  of  salicylic  acid,  the  hypothetical  intermediate 
jiroduct  has  one  or  other  ot'  the  formula? 

NH:CPh-XH-C(CoH,-OH):N-CPh:NH     or    C6H,<^;j;^j^^'^,^,j^,,j^: 

ammonia  is  then  eliminated,  the  constitutvion  of  the  final  product  beinw 
represented  by  the  formulae 

NH:CPh^ 

C=N— CPli-)X  and  C6H,<^'^i-.^'^'J|>X  respectively. 

On  heating  ethylphloroglncinoltricaiboxylic  acid  with  benzamidine 
for  two  hours  at  l-'iO"",  2  mols.  of  carbonic  anh\dride  are  elimiuuted 
and  a  compound  is  formed  to  which  the  formula 

C«H,(OHj,<J'^^-^'^^>X  [OH  :  X  :  C  =   1  :  2  :  3] 
is  given.  J    B_  "Y. 

Imido-ethers.     By    A.  Pinneu    {Her.,   23,   2942 — 2950). I.mido- 

KTiiiiKs  FROM  Tkim iriTHVLhJXE  Cyamde. — Trimethylcue  Cyanide  is  pre- 
]«aied  by  mixing  triniethylene  bromide  witii  25  parts  of  85  per  cent, 
aliohol,  and  adtling  §  part  of  finely  divided  potassium  cyanide;  after 
boding  for  5 — 0  hours,  tlie  product  is  filtered,  the  greater  part  of  the 
alcohol  removed,  the  residue  dissolved  in  water,  and  extracted  with 
ether;  atter  distilling  off  the  ether,  the  crude  product  is  fracti(,u- 
ated  ;  the  yield  is  85  per  cent,  of  theory.  Thti  hi/drachlurides  of  glutar- 
amidijl  ethyl  ether  ixnd  (jlutaramidyl  viethyl  ether  are  unstable.      (Jlntar- 
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amldyl  Isohntnl  etlifr  hydrochloride,  C,B.,[C(NIl)-0-CE.2-C}i^e,.RC\']n, 
is  I'eadily  solal)le  in  water  or  alcohol  and  crystallises  in  plates.  By 
the  action  of  watn-,  ammonia  is  eliminated,  and  isohuhjl  glntarate, 
C:,H-i(C00'ClI/CtlMe,)3,  is  formed;  it  is  a  viscid  liquid  boiling  at 
270°.  On  heating:  the  imido-ether  hydrochloi-ide,  it  softens  at  110°, 
and  at  hitjhor  remperatures  decomposes  into  g-lntariniide,  isobutyl 
chloride,  and  isobutylamine  hydrochloride.  By  the  action  of  aqneons 
ammonia,  it  is  converted  into  ghitar amide,  C;,Hfi(CO-]^H,;)o,  which  is 
soluble  in  water  or  alcohol,  and  meUs  at  176°  with  evolution  of 
a  uinonia.  On  treatment  with  alcoholic  ammonia,  isobutyl  alcohol 
and  ammonium  chloride  are  eliminated,  and  an  additive  compound  is 
foimed  consisting  of  the  hydi-ochlorides  of  glutaramidine  and  glutar- 
imidine  in  m  )lecular  proportion  ;  on  dissolving  it  in  water,  the  imidine 
is  formed,  but  it  could  not  be  isolated  on  account  of  its  great  solubility. 
On  evaporating  the  mother  liquor  from  the  above  additive  com- 
pound, lar^re  rhombic  crvstals  of  glntdramidme  hydrochloride, 
C:jHBrC(XH)XH,,HCl].  +  2H.>0,  are  obtained,  which  are  readily 
soluble  in  water  or  alcohol  but  cannot  be  recrystallised  ;  the  hydrated 
salt  melts  at  7^,  and  the  anhydrous  compound  at  189°.  The  platino- 
rhlnridi'  is  deposited  in  flat,  yellow  prisms  which  melt  at  214'^'  with 
decomposition.  Glu^'irimidyl  acetate,  C;iHfi[C(NH)0Acl3,  is  prepared 
by  the  action  of  acetic  anhydride  and  sodium  acetate  on  glutaramid- 
iiie  hydrochloride,  and  crystallises  in  small,  lustrous  needles  melting 
at  210  -211  '. 

Bv  the  action  of  primary  amines  on  the  hydrochlorides  of  glutar- 
iinido-ethers,  substituted  glutainmidines  are  formed,  the  hydi'o- 
chlorides  and  platinochlorides  of  which  are  excps-^ively  unstable. 
DiethylglHtarlmiditie  p^atinochloride  (C5H7N'3Et2)o.H2PtCl6,  is  obtained 
in  yellowish -red  crystals  which  melt  at  179°.  Secondary  amines  yield 
tetra-substituted  clutarimidines  ;  neither  the  free  bases  nor  the  hj-dro- 
chlorides  could  be  obtained  in  a  pure  state. 

Tr-Aramethyhjhitarimidine  platinocliloride, 

[C3H,<g[^^J^;]>N],,H,PtC]e, 

is  deposited  in  dark-red,  cubical  crystals  which  darken  at  190°,  and 
melt  at  210°  with  decomposition.  The  corresponding  tetrethyl  com- 
poimd  crystallises  in  long,  dark  red  needles,  melting  at  \4iY.  The 
fetnifiropyl  derivative  forms  reddish-yellow  crystals  melting  at  178°. 
D ibrorroolet raprupyhjlutarimidine  hydrohrouiide, 

C3H<g[^;^;:;]>N,Br3,HBr, 

is  prepared  by  the  action  of  bromine  on  the  hydrochloride,  and 
crystallises  in  long,  reddish-yellow  needles  which  melt  at  86°,  and  are 
very  sparingly  soluble  in  water. 

Imido-ethers  of  Hydroxypropiomtkile  and  Phenylhtdroxyaceto- 
XITRILE. — The  viethijl  and  etiiyl  ethers  of  hydroxypropimide  are  very 
unstable;  the  hydrochloride  of  the  'propyl  ether, 

OH-CHMe-C(NH)OPrMlCl, 
forms  loner,  colourless  needles  which  melt  at  Q% — ^69°  with  decoinposi- 
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tion.  The  rorrpsponding'  ami/l  dci-ivative  is  deposited  in  slender 
needles  meltinfr  at  09°.  By  the  action  of  alooliolic  ammonia,  hi/dm.ni- 
prnpamidhie,  ////''ror/i/ortV/^, '  OH-CHMe-(:(NH)-NH,,HCl,  is  forn)e'd, 
crystallising  from  alcohol  in  flat  needles  which  ni'lt  at  171°.  The 
nitrate  softens  at  78^,  and  melts  at  84'. 

DimethyUarfamidine  lnj,1rnrhlnr!flp.  OH-CHi[e-C(N Me)-XH^le,HCl, 
is  prepai'''d  by  the  action  of  methylannne  on  the  imido-amvl  ethri-, 
and  is  deposited  in  colonrless,  rhombi(r  crystals,  melting  at  :?lo^. 
Attempts  to  prepare  an  a'^ymmetrical  dimetliyl  dei-ivative  bj  the 
action  of  dimetliylamine  were  nn^ncce'ssfnl. 

Vl.ic>'fijJ),hen)/lhirfniyri,Juie,  OAc-CHPh-C(NH)-NHAc,  is  obtained 
on  treatiiitr  phenylhy<lroxyaoetamidine  with  acetic  anhydride  and 
sodium  aceiate.  and  melts  at  210"^. 

Hydroxy  (ienzylmethylhydro.cypyrimuliiie, 

OH-CHPhC<^I.^^^g^>CH, 

is  formed  on  mixing  phenylhydroxyacetMmidine,  ethyl  acetoacetate, 
and  sodium  hydroxide  in  niolerular  proportion  :  it  crystallises  from 
amyl  alcohol  in  long  needle.s  which  melt  at  216",  and  are  snarin^'ly 
coliible  in  water,  alcohol,  ether,  or  benzene,  but  rendilv  dissolve  in 
dilute  alcoliol,  alkalis,  o,nd  acids.  The  hydrocJil  iride  cn'stalli.ses  in 
needles  meltiuir  at  217'  with  pi-evious  softening  at  212'^.  The  picrate 
forms  slender,  yellow  needles  melting  at  175°.  The  silver  salt  is 
white  and  sparingly  solul^le. 

■v  — r^\X 
The    acetyl    derivative,    OAcCHPh-C-^^-^.'^Q^jj^^CH,    is    formed 

by  the  action  of  acetic  anhydride  ;  it  melt.s  at  170°,  and  vields  a  white 
aniorphou*^  siher  salt.  The  pirrafe  forms  slender,  yellow  needles  which 
me!t  at  1G0°  with  decomposition  ;   the  hi/d>-ochloride  melts  at  188°. 

The  benzoyl  derivative,  OBz-CHPh-CXx-cioHl^^^'  ''^  formed  by 
the  action  of  benzo'c  chloride  on  the  pyrimidine,  and  melts  at 
205 — 20^"".  The  hydrochloride  crys'allises  frcm  glacial  acetic  acid  in 
stellate   groups  of   small   needles   melting  at  2-10°.      nydro-ryheii^yl- 

phemjlhi/droxrjpyrimidine,    OH-CHPh-C<^.~Q-^^CH,  is  prepared 

from  the  amidine  and  ethyl  benzoylacetate ;  it  crystallises  in  fine 
needles  which  melt  at  218°,  with  previous  .softening  ixt  212'.  Hiidrrury- 
hpnzyldiinethylhydroxypyrimidlne  is  formed  from  ethyl  methylaceto- 
acetate  and  melts  at  155''.  It  yields  a  white,  amorphous  s^iher  salt. 
The  acetate  crystallises  in  .stellate  groups  of  lustrous  needles,  which 
decompose     at     100''.  Hydroxyht^nzylmethylethylhydroj'ypyrivndine, 

OH'CHPh-C<^^^"^,Qy^^CEt,  from  ethyl  ethylacetoacetate,  crystal- 
lises in  small  needles  which  melt  at  148 — 152  . 

iMIDO-ETHEIiS  FROM  OrTHO-  AXD  PaRA-ETHOXTBENZOXITKILE. —  Orthn- 
etlLOxyhenZDiiilrilf.  OEt-C^Hj-CX,  is  a  yellow,  vi.scid,  hitter  liquid,  which 
boils  at  258'',  is  volatile  with  steam,  and  miscible  with  alcohol,  ether, 
or  lieht  petroleum.  The  preparation  of  tbe  pure  imido-ether  is  a 
matter  of  some  diflBculty  ;  the  nitrile  is  therefore  treated  with  alcohol 
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and  hydrogen  cliloiide.  and  the  prodnct  oonvevted  inio  ortho-ethnx'/- 
huzamirline  hiidrochlonilc,  OEt-CcHj-C(NH)-NH..,HCl,  bv  the  action 
of  alcoholic  ammonia  ;  it  is  deposited  in  >-hort.  eoloiivless,  hexagonal 
ci'ystals  molting  at  21^".     Ortlio-ellwKy phenylmethylli ijd ro9-y i^iirimidi nc, 

OEf  CsHi'C^v^T^Pjljx^CH,  is  formed  from  the  amidine  and  ethyl 

acetoacetate,  and  melts  at  146°. 

Para-efhnxiib-nziijiitrile  is  deposited  in  long,  vellow.  rhombic  crystals 
which  melt  at  69°,  boil  at  258^.  and  re.=emble  the  ortho-componnd  in 
properties  ;  tlie  preparation  was  not  quite  pni-e.  Fara-ethcxyhenz- 
iundoethyl  etht-r  Jiydrochlorith:  OEi-CfiH/C'f  N"H)-OEt.HCl,  crystalli.ses 
in  white  needles  which  decompose  on  heating  into  ethyl  chloride  and 
i'>ara-ctho.vyhcnzamide,  OEt'CfiH^'CO-XHo  ;  t'ds  same  compound  is  also 
formed  by  the  action  of  soda  on  the  amidine  hydrochloride,  and  is 
deposited  in  Ion?  crystals  melting  at  206^.  Para-ethnxrjht'nzamidinr 
hydmchJoride,  OEt-C,-,Hi-C(NH)-NH,.HCl.  is  prepared  by  the  action 
ot'  alcoholic  ammonia  on  the  ciuile  imido-ethei-.  and  is  deposited 
from  alcohol  in  lontr,  hexagonal  crystals  meltiu":  at  260°.  On  treating 
the  free  base  with  ethyl  acetoacetate,  para-et/ioxyphenylmethylliydroxy- 

pyrimidine,  OEt-CfiHi-C^^Y-r-ToTT^^^'^'  ^^  obtained,  crystallising 
from  alcohol  in  short,  white  prisms  which  melt  at  204".  The  same 
compound  is  formed  by  the  action  of  ethyl  acetomalonate  on  tlie 
amidine,  carbonic  anhydride  being  eliminated.     Fara-efhoxy/ihenyldi- 

inethylhydruxypyrnnidiue.  OEt-C'6H4"C<^y,7T^/^tT  ,^CMe.   is   prepared 

from  ethyl  methylacetoacetate.  and  crystallises  from  alcuhol  in  small 
prisms  melting  at  216'.  Ethyl  ethylacetoacetate  yields  the  correspond- 
ing ethylmethyl  derivative,  0Et-C6Hi-C<jJ— ^^  >CEt,  crystallising 
from  alcohol  in  long  needles  which  melt  at  194°.  Para-etlwxyplienyl- 
vi'  tiiyJbeiizylhydroxypyrimidine,     OEt-CgHi'C*:^^"/.  ,Vr^^C-C7H7,      is 

formed  from  ethyl  benzylacetoacetate,  and  crystallises  from  alcohol. 
in  which  it  is  very  soluble,  in  lustrous  needles  melting  at  242\    Fma- 

fthoxydiphenylhydroxypyrimidine,  OEt-C6H4-C<^.~J.E^^>CH.    from 

ethyl  benzoylHCetate,  crystallises  from  alcohol  in  broad  needles  which 
melt  at  2/4°.  Fara-etlioxyhenzamidine  para-ethuxyphenylhydroxy- 
pyrimidinecarboxylate, 

OEfCoH,-C<^I^^^^^)>CH,OEfCeH,-C(XH)XH3, 

is  formed  by  the  action  of  ethyl  oxylate  on  the  amidine.  and  is 
deposited  from  alcohol  in  long,  white,  lustrous  crystals  meltincr  at 
28u°,  with  jirevious  softening  at  275°.  Tlie/yre  octV/ crystallises  from 
alcohol  in  short  needles  which  melt  at  248°  with  decomposition. 

J.  B.  T. 
Compounds  contaicing  the  Group  C>N,Oo.    By  A.  F.  Holi,ema\ 
(Be)-.,  1^3.  2yi.i8 — 3U0l).  —  In  the  hope  of  obtainino    compounds  re- 
luted  to  the  dinitiosacyls  (Abstr.,  1889,  50}.  the  author  has  examined 
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Hie  fiction  of  benzoic  chloride  on  mercuric  fulminate.  The  results  are, 
linwever,  not  so  sin)j)le  as  was  ex{)ecte(l,  two  crystalline  ci>mpounris  of 
uuite  a  diffei'ent  constitution  bcint;  formed.  ^Mercuric  fulminate, 
obtained  acconlitij^  to  de  Bruyn'.s  method  {Bfr.,  19,  1870),  and 
well  washed  with  water,  alcohol,  and  ether,  was  allowed  to  remain 
(|uietly  i"  'a  cool  place  with  an  e<|ual  weight  of  benzoic  cldoride  for 
'» — 7  days  ;  after  that  time,  tlie  fulminate  had  disappeared,  and  was 
i-ei)lace(l  by  a  hard,  greyish- white  mass.  On  adding  water  to  the 
latter,  carbonic  anhydride  is  evolved,  and  mercuric  chloride  passes  into 
solution.  The  insoluble  matter,  alter  washing  with  cold  water,  is 
extracted  with  hot  water,  which  takes  up  a  white,  crystalline  com- 
))ound,  free  from  mercury,  but  containing  nitrogen  and  melting  at 
1U7".  The  residue  is  for  the  most  part  soluble  in  acetic  acid,  and 
crystalli.ses  out  on  cooling  in  beautiful  needles  which  melt  at  197", 
and  have  the  composition  CisHuNqO^,,  as  sht)wn  by  the  lesults  of  the 
analysis  and  molecular  weight  determination  by  Raoults  method.  On 
boiling  with  alkalis,  it  is  converted  into  benzoic  acid,  ammonia,  and 
carbonic  anhydride,  and  it  is  therefore  probably  dibmizoijlcarhamide, 
but  whether  it  is  the  symmetrical  or  asymmetrical  compound  has  not 
yet  been  proved.  The  compound  meltin<r  at  107°  is  also  being  more 
closely  investigated,  and  it  is  hoped  that  the  formation  of  these  sub- 
.stances  may  throw  some  light  on  the  constitution  of  fulminic  acid. 

By  the  action  of  benzoic  chloride  on  potassium  fulminate,  a  cotn- 
])ound  was  obtained  which  also  melts  at  197'',  but  is  not  identical 
with  dibenzoylcarbamide.  It  appears  to  be  a  mixed  anhydriile  of 
benzoic  and  fulminuric  acids.  H.   G.  C. 

Compounds  of  Phthalimide  with  Phenols.  By  0.  Ostersetzer 
( MouaU/t..  11,  421: — 4"Jf!^;.— The  author  has  prepared  the  so  called 
'■  resorcinolphthalimidesulphonic  a<id "  of  Reese  (German  Patent 
Xo.  4:-i,'2<J8,  1887)  by  the  action  of  sulphuric  acid  on  a  mixture  of 
lihthalimide  (1  mol.)  and  resoicinol  (2  mols.).  The  compouuci  has  the 
formula  CoyHisO^XS.  but  does  api  ear  to  be  a  sulphonic  acid.  It  yields 
a  sodium  derivative,  C2.iH,2N07.SXa  +  7tl20,  which,  when  precipitated 
from  its  aqueous  solution  by  means  of  akoliol,  forms  dark-coloured 
crystals;  and  a  diacetyl  compound,  C'-oHii07XS.\c2,  which  is  soluble 
in  alcohol  and  chloroform,  and  may  be  obtained  as  a  yel'owisli-green, 
civstalline  powder,  by  cooling  a  .saturated  solution  in  acetic  acid. 

G.  T.  M. 

Dihydrobenzaldehyde.  By  A.  Eichengrun  and  A.  Einhorn 
(Ber.,  23,  2870 — 2^87  ;  compare  Abstr.,  1887,  741). — The  compound 
formed  by  the  action  of  alkaline  carbonates  on  the  salts  of  anhydro- 
ecgonine  dibromide  proves  not  to  be  the  analogue  of  orthobromo- 
cinnamene,  as  stated,  but  is  a  mixture  of  methyl  tetrahydropyiidyl- 
acetylene  and  dihydrobenzaldehyde;  the  small  quantity  of  bromine 
previously  found  is  due  to  the  presence  of  unaltered  anhydroecgonine 
dibromide.  Methylamiue  is  also  formed  in  some  quantity  during  the 
reaction. 

Dihroraanhydroecgonine  dibroinide  hydrobromide, 

C5XH:Me-CHBr-CHBr-COOH,HBr,Br2  [Me  :  CH  =  1  :  2], 
is  prepared  by  heating  anhydroecgonine  hydrochloride  with  2  parts  of 
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bromine  on  the  water-hath  for  3 — 4  hours.  It  crystallises  in  well- 
developed,  red,  rhombic  prisms,  which  melt  at  145°  with  decom- 
position, and  exhibit  strong  pleochroism.  After  remainining  for  a 
few  hours,  the  compound  gives  up  bromine,  and  it  is  also  decomposed 
by  dissolving  in  alcohol,  glacial  acetic  acid,  or  ethyl  acetate.  It  is  in- 
soluble in  water,  ether,  chloroform,  and  light  petroleum. 

A'lihijdroecgonine  dihromide  hydrohromide, 

CaNH^Me-CHBr  CH  BrCOOH,HBr, 
is  obtained  by  the  decomposition  of  the  previous  compound  in  a  current 
of  steam  ;  it  is  deposited  from  alcohol,  glacial  acetic  acid,  or  water  iu 
long,  monoclinic  prisms  melting  at  187 — 188°  with  decomposition. 
From  dilute  aqueous  solution,  tetragonal  double  pyramids  are  de- 
posited, which  contain  3  mols.  HoO  and  melt  at  181 — 182°  with 
decomposition.  On  exposure  to  air,  these  ci'ystals  become  converted 
into  the  anhydrous  moditicatinn. 

Anh ijdroecgonine  dihmmide  hydrorhlnnde, 

C5iS^H,Me-CHBr-CHBr-C00H,HCl, 
is  formed  by  the  action  of  silver  chloride  on  the  hydrohromide.  It 
crystallises  in  long,  monoclinic  prisms  melting  at  173 — 174°  with  de- 
composition, and  also  in  tetragonal  octahedra,  which  contain  water  of 
crystallisation  and  melt  at  169 — 170°.  By  the  action  of  alkalis  or 
alkaline  carbonates  on  the  salts  of  anhydroecgoidne  dibromide, 
methylamine.  cai'bonic  anhydride,  and  hydrogen  bromide  are  elimi- 
nated, and  dihydrobenzaldehyde  is  obtained.  If,  however,  the  action 
is  allowed  to  proceed  in  the  cold,  several  intermediate  products  may 
be  isolated. 

a-Bromecgonine    lactone,   CH<^pTT!Ts-vr"^CH*CH<^Q ^CO,     is 

prepared  by  treating  a  salt  of  the  dibromide  with  2  parts  of  a  satu- 
rated solution  of  potassium  carbonate,  or  by  the  action  of  ammonium 
hydroxide  or  sodium  hydroxide  at  0''.  It  is  extremely  soluble  in 
Avater,  insoluble  in  absolute  alcohol,  and  crystallises  from  acetone  in 
small,  cubical  crystals  which  melt  at  about  150°  with  evolution  oi 
carbonic  anhydride.  The  liydrochlnride  is  deposited  from  dilute 
aqueous  solution  in  tetragonal  octahedra  wdiich  contain  3  mols.  H^O, 
and  melt  at  197 — 198°  with  decomposition  ;  the  compound  crystallises 
from  alcohol,  from  glacial  acetic  acid,  or  from  concentrated  aqueous 
solution  in  anhydrous,  monoclinic  prisms  which  melt  at  203 — 204° 
with  decomposition.  The  liydrohromide  is  also  dimorphous ;  the 
anhydrous,  monoclinic  modification  melts  at  179°,  and  the  tetrasronal 
form  melts  at  174°.  The  aurnchlnride,  C9H,nN0,Br.HAuCli  +  l|H.O, 
crvstallises  from  water  in  tufts  of  long,  golden-yellow  needles  which 
melt  at  211°  ;  on  exposure  to  air,  the  crystals  become  anhydrous  and 
melt  at  216°.  The  lactone  does  not  yield  a  methyl  salt  ;  on  boihng 
with  water,  carbonic  anhydride  is  eliminated,  and  a  compound  of  the 
formula  C5NH7Me-C;iH303,HBr  is  formed  in  very  small  quantity;  it 
crystallises  from  dilute  alcohol  in  monoclinic  prisms  melting  at  176". 
iv-Bromo-\-S-4<-met]iylte'r((hi/d  ropy  r  idyl  pfJiylene, 
C5NH,Me-CH:CHBr, 
is  prepared  by  heating  a  glacial  acetic  acid  solution  of  the  lactone  in 
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a  senled  tuho  ff)r  5  to  6  hours  at  170°  ;  the  product  is  poured  into  water, 
and  the  solution  neutralised  with  sodium  carbonate  and  extracted 
with  ether;  on  treatinff  the  ethereal  solution  with  hydrochloric 
acid  and  auj-ic  chloride,  the  anrachloride  is  formed  ;  it  crystallises  in 
short,  yellow  needles  which  melt  at  174°.  On  boiling  with  water,  the 
auric  salt  of  meihyltetrahydropyridylacetyleue  is  formed  (see  below). 
The  same  base  is  also  obtained  by  the  fusion  of  the  lactone,  or  by 
boiling  it  for  some  time  with  glacial  acetic  acid  or  acetic  anhydride. 

On  boiling  dilironiecgonine  dibromide  hydrobroraide  with  aqueous 
potassium  c-arbonate,  and  distilling  the  solution  in  a  current  of  steam, 
a  yellow,  oily  liquid  is  obtained  ;  this  is  dissolved  in  ether  and  the 
solution  washed  with  hydrochloric  acid;  the  acid  liquid  is  neutralised 
with  soda  and  extiactcd  with  ether  ;  on  evaporation,  mefhijJtetraliyilro- 
pyriiJylacefyli'np,  C-,NH7Me-C:CH  remains  as  a  colourless,  basic,  viscid 
liquid.  The  anrochlnrith'  ci-ystallises  from  dilute  alcohol  in  brownish- 
yellow  cubes  or  flat,  yellow  needles  which  melt  at  177'o — 178'5°. 

f'TT  'V  H 
Dihydrohenzaldthi/de,  CHo<[pTT-. p^^^C-CHO,  is  formed,  together 

with  the  previous  compound,  from  which  it  is  separated  in  the  manner 
described.  It  is  best  prepared  by  heating  an  aqueous  solution  of 
anhydroecgonine  dibromide  hydrobromide  with  O'o  part  of  so'lii  m 
carbonate  at  60° ;  the  product  is  distilled  in  a  current  of  steam  and 
the  distillate  extracted  with  ether.  After  washing  with  a  few  drops 
of  hydrochloric  acid,  the  ether  is  distilled,  and  the  residue  fraction- 
ated in  a  vacuum  ;  the  yield  is  20  per  cent,  of  the  dibromide  employed. 
Methylamine  and  anhydroecgonine  hydroliromide  are  also  formed. 
The  aldehyde  is  obtained  as  a  coloui'less  oil  which  darkens  on  expo- 
sure to  light,  and  has  an  intensely  nauseous  odour;  it  boils  at 
121 — 122°  under  a  pj-essure  of  120  mm.,  and  is  partly  decompos' d 
on  distillation  at  ordinary  pressures  ;  sp.  gr.  =z  lu202  at  14  0°, 
and  10H27  at  0°.  It  forms  a  crystalline  compound  with  ammonia, 
reduces  amraoniacal  silver  solution  and  potassium  permanganate  solu- 
tion in  the  cold,  and  also  reduces  Feliling's  solution  on  warming;  it 
is  not  oxidised  on  exposure  to  air  or  oxygen,  but  becomes  slowly  con- 
verted into  a  resinous  mass  ;  concentrated  sulphuric  acid  decomfvoses 
it  in  the  cold.  The  formation  of  the  aldehyde  is  explained  by  assum- 
ing that  hydroxvl  is  substituted  for  the  bromine  in  a'-bromomethyl- 
tetrahydropvTidylethylene  ;  the  unstable  group  CHICH'OH  then 
changes  into  the  more  stable  complex  CHj'CHO,  and,  by  the  elimina- 
tion of  methylamine,  the  hypothetical  compound 

CH<^'^-'^^j>CH-CH,-CHO 

is  formed  ;  this  gives  up  the  elements  of  water  and  yields  dihydro- 
benzaldehyde.  The  aldehyde  forms  a  crystalline  compound  on  treat- 
ment with  hydrogen  sodium  sulphite  in  the  cold,  which  is  readily 
soluble  in  water,  but  insoluble  in  alcohol  or  ether  ;  on  boiling  with 
an  alkaline  carbonate,  it  is  converted  into  benzaldehyde.  TJihydv'- 
benzylidene  pheiiyUiydraznue  is  prepared  by  the  action  of  phenylhydr- 
azine  on  dihydrohenzaldehyde,  and  is  deposited  from  alcohol  in  small, 
yellow  plates  melting  at  127 — 128°;  the  crystals  exhibit  stroii<r 
pleochroism.    Dihydrohenzoxime  is  obtained  by  the  action  of  hydroxyl- 
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amine  on  the  aldehyde.  The  oily  liqnid  which  is  fornu'd  consists  of 
two  isomeric  compounds,  which  may  be  separated  by  treatment  with 
li<rlit  petroleum  (b.  p.  4U — 50°)  ;  tlie  soluble  compound,  which  is 
termed  the  /3-oxime,  crystallises  on  coolin<r,  and  melts  constantly  at 
43 — 44°  ;  the  a-hydroxime  is  insoluble  in  light  petroleum,  and  does 
not  crystallise. 

r^H  •C'TT 
Dlhydrohenzoic  acid,  CH2<^.  ,TT'.prT^C-CUOH,  is  prepared  by   the 

oxidation  of  the  aldehyde  with  an  ammnniacal  solution  of  silver 
oxide;  it  is  volatile  with  steam.  On  cooling  an  aqueous  sohition,  it 
is  deposited  in  feathery  crystals  which  melt  at  94 — 95°,  and  are  more 
sparingly  soluble  in  water  than  benzoic  acid.  The  compound  has  an 
agreeable  odour,  and  reduces  ammoniacal  silver  .solution,  but  doe-;  not 
leact  with  Fehling's  s^olution:  it  is  convei-ted  into  benzoic  acid  on 
strongly  heating.  The  stiver  salt  readily  decomposes  on  exposure  to 
light ;  like  the  lead  salt,  it  is  sparingly  soluble  in  water.  The  salts  of 
barium.,  amntoiiiiim,  and  the  alkali  vietah  I'eadily  dissolve  in  water, 
and  crvstallise  from  dilute  alcohol,  on  the  addition  of  ether,  in  silky, 
lustrous  needles.  The  copper  salt  is  soluble  in  ammonia  with  a  sfreen 
colour,  and  is  deposited  in  green,  nodular  cj-ystals.  On  treating 
dihydiobenzaldehyde  with  almost  any  other  oxidising  agent,  it  either 
remains  unaltered,  or  is  completely  decomposed ;  with  pota-sium 
permanganate,  it  yields  benzoic  acid.  J.  B.   T. 

The  Stereochemical  Isomerides  of  Paratolyl  Phenyl  Ketone. 

By  A.  Hantzsch  {Ber.,  23,  2776 — •27^'U). — The  further  investigation 
of  the  oximes  of  pai-atolyl  phenyl  ketone  (Abstr.,  1890,  1273)  has 
shown  that  the  a-oxime  may  be  converted  into  the  /3-coinpound  simply 
by  heating  its  alcoholic  solution.  The  transformation  is,  however, 
very  incomplete,  and  a  large  amount  of  the  ketone  is  re-formed. 
Better  results  are  obtained  when  the  oxime  is  mixed  with  an  equal 
weight  of  hydioxylamine  hydrochloride,  but  even  under  these  con- 
ditions a  mixture  of  the  two  oximes  is  always  obtained.  As  previously 
mentioned,  the  ,3-oxime  is  only  slowly  and  incompletely  converted 
into  the  benzyl  ether  on  treatment  with  benzyl  chloride  ;  if,  how- 
ever, the  bromide  is  employed,  the  reaction  proceeds  much  more 
readily,  and  a  purer  product  is  obtained,  which,  after  recrystallisation 
from  amyl  alcohol,  melts  at  51°.  It  also  crystallises  from  ether 
in  slender,  silky  needles,  and  if  pure  is  not  aced  on  by  hot  water  or 
alcohol,  or  when  hydrogen  chloride  is  passed  into  its  ethereal  solution. 
The  acetyl  derivative  of  the  a-oxime  has  already  been  described  by 
Auwers(Al3str.,  1890. 503).  If  the/3-oxiine  is  dissolved  in  acetic  anhydr- 
ide at  the  oi'dinary  temperature,  and  the  solution  allowed  to  evaporate 
spontaneously, /:J-ace/////)'/rafo///^  phemjl  ketoxime,  CPh(N*0Ac)*C7H-;, 
crystallises  out.  The  crystals  re&emble  those  of  the  a-compound,  but 
are  somewhat  more  acute.  It  cannot  be  obtained  quite  pure,  as  it; 
readily  passes  into  the  a-acetyl  derivative  in  the  course  of  the 
usual  processes  of  purification,  especially  in  alcoholic  solution  ;  if 
the  latter  be  wanned,  the  transl'ormation  is  almost  instantaneous  and 
complete.  This  fact  explains  why  Auwers  (Joe.  cit.)  was  unable  to 
obtain  the  /^-oxime,  for  he  adopted  this  method  of  purification,  and 
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therefore  onlv  nlitained  the  a-compnunrl.  Phenyl  isocyanat''  arts 
on  both  oximes,  but  with  formation  of  one  and  the  same  additive 
compound,  coiTcspoudino^  with  the  a-oxime  and  melting  at  180°.  The 
isomeric  acetyl  derivatives  and  plienyl  isoeyanate  additive  coniponnds 
of  parabromobenzoplienone  are  much  more  stable  than  the  above  ; 
this,  according  to  the  authoi",  is  jtrobably  due  to  the  influence  of 
the  methyl  group.  H.   G.   C. 

Constitution  of  Cumenylpropionic  Acid.  By  0.  Wid.man 
(Jlcr..  23,  :io7(j  -'.^iJ^O;  C(jiii|)arr  Abstr  ,  1S>S9). — Orthohromncumemil- 
acryUc  acid,  C HMe,-CV.H3Br-CH:CH-C00H  [CH :  CHMe :  Br  =  1  :  2 :4], 
is  prepared  from  the  corresponding  amido-acid,  but  could  not  be 
obtained  in  a  pure  condition  ;  it  crystallises  from  dilute  acetic  acid  in 
long,  colourless  needles  melting  at  134^.  On  reduction  with  hydriodic 
acid  and  ])hosp1iorus,  it  vields  ortliohroiuocnmenylpropiouie.  acid, 
CHMe,-CeH,Bi"CH,-CH,-C06H,  crystallising  from  light  j)etroleum  in 
long,  sleiider  needles  which  melt  at  555°,  and  yield  cumenyl  propi- 
onic acid  by  the  action  of  sodium  amalgam. 

OrlhochJoiocnnt^nylaen/Jic  acid,  CH Meo-CsHrXn-CHICH-COOH,  crys- 
tallises from  acetic  acid  in  lustrous  plates  melting  at  183 — 134^. 

By  the  action  of  sodium  nitrite  and  hydrobromic  acid  on  amidopropyl- 
cimiamic  acid,  a  compound  is  obtained  which  melts  at  128°,  and  on 
Induction  with  phos])liorus  and  hydriodic  acid,  yields  the  above 
described  oithobromocumeny]])ropionic  acid  (m.  p.  oh'b°).  An  investi- 
gation of  the  orthaniidopi-opylcinnamic  acid  showed  it  to  be  a  mixture 
of  two-thirds  orthamiclocumenylai-rylic  acid  (m.  p.  161')  and  one- 
third  metamidocnmenylacrylic  acid.  It  follows,  therefore,  that  the 
so-called  orthonitropropylcinnamic  acid  is  also  a  mixtui-e  of  ortho- 
atid  meta-nitrocumenylaciylic  acids.  Cumenylpropionic  acid  (m.  p. 
7o'59')  is  thus  tinallv  pi'oved  to  be  an  isopropyl  derivative. 

J.  B.  T. 

Perkin's  Reaction.  By  O.  Rebuffat  {Gazzetta,  20,  158—162). 
— The  condensation  of  aldehydes  with  organic  sodium  salts  is  gent-rally 
supposed  to  take  place  without  the  acetic  anhydride  used  taking  any 
part  in  the  reaction.  The  author  finds  that  in  his  synthesis  of  phenyl- 
ciiuiainenylacrylic  acid  (Abstr.,  1885,  1137)  from  cinnamaldehyde, 
sodium  phenylacetate  and  acetic  anhydride,  if  the  reaction  is  inter- 
rupted as  sf)on  as  the  solution  has  been  raised  to  the  boiling  point,  and 
tlie  product  is  thrown  into  cold  water,  an  insoluble  oil  remains,  which 
lias  the  composition  of  chinamylidene  dincelafe,  CHPh;CH'CH(OAc)j, 
whilst  the  aqueous  solution  contains  the  whole  of  the  phenylacetic 
acid  used.  The  acetate  crystallises  fx-om  alcohol  in  large,  colourless, 
nacreous  plates,  and  melts  at  84 — 85°.  It  is  decomposed  into  cinnam- 
aldehyde and  acetic  acid  by  distillation  in  steam,  or  by  boiling  with 
alkaline  carbonates.  It  takes  up  2  atoms  of  bromine  forming  an 
unstable  compound,  which,  on  steam  distillation,  yields  Zincke's  pheny I- 
/j-liromacraldehyde  (Abstr.,  1884,  1343).  If  left  for  a  long  time,  it  is 
converted  into  a  yellow  syrup,  which  smells  of  cinnamaldehyde  and 
acetic  acid.  The  foregoing  experiment  renders  it  probable  that  the 
fiist  step  in  Perkin's  reaction  is  the  formation  of  an  acetate  of  the 
aldehydic  radicle.  S.  B.  A.  A. 
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Methylresorcinolphthaloylic  Acid.  By  E.  Qllxda  (Gazzetta, 
20,  127 — I'S-). — Mf^t hijJ rtsorcinoljjhthaloylic  acid, 

COOH-CsHi-CO-CeHaCOHj-OMe, 

is  obtained  like  the  corresponding  aniso'il  and  phenetoil  derivatives 
(see  Grande,  Abstr.,  1890,  1128).  A  mixture  of  phrhab'c  anh3-dride 
(12  j^rams),  dinietliylresorcinol  (24  grams),  and  aluminium  cbloride 
(16  grams)  is  lieated  for  about  three  hours  on  the  "ivater-bath,  the 
product  thrcnvn  into  excess  of  cold  water,  and  the  pi'ecipitated  acid 
extracted  with  ammonium  carbonate,  and  reprecipitated  with  hydro- 
chloric acid.  It  is  then  purified  by  repeated  crystallisation  from 
toluene  and  from  water.  Ihe  pure  acid  crystallises  in  light,  colour- 
less scales,  dissolves  sparingly  in  boiling  water,  but  readily  in  hot 
toluene  and  in  ether.  It  melts  at  164 — 165°,  forming  a  clear, 
vello^is  i-red  liquid,  and  at  a  higher  temperature  dense,  Avhite,  irri- 
tating fumes  are  evolved.  A  neutral  solution  of  the  ammonium  saltj 
o-ives  precipitates  with  soluble  salts  of  copper,  zinc,  mercury,  lead,  &c. 
Tlie  silver  salt,  CioHnOjAg,  is  obtained  as  a  heavv*,  white  precipitate,! 
which  is  soon  blackened  and  decomposed  by  light.  The  harium  saltj 
cry.stallises  in  anhydrous,  yellowish  nodules.  S.   B.  A.  A. 

Gallic  Acid,  Tannin,  and  Oak  Tannic  Acids.  By  C.  BoTriNOEf 
{AiiiiaJen,  259,  182 — 186j. — The  author's  attempts  to  prepare  cyan- 
hvdrins  and  oximes  from  gallic  acid  and  various  tannins  were  unsuc- 
cessful, and  no  definite  results  were  obtained.  F.  S.  K. 

Action  of  Phenylhydrazine  on  Tannin  Extracts.  By  C. 
BoTTlXGER  (Aimalen,  259,  125 — 132j. — The  true  tannins  combine 
with  phenylhydrazine,  yielding  amorphous  compounds,  which  ha^e 
not  been  prepared  in  a  pure  condition,  and  which  consequently  have 
not  been  analysed ;  in  their  behaviour  with  acids,  they  show  a  certaiu 
resemblance  to  the  osazones  of  the  sugars. 

On  boiling  an  aqueous  solution  of  a  tiinnin  extract  with  phenyl- 
hydrazine,  carbonic  anyhydride  is  evolved,  probably  also  nitrogen, 
and  the  phenylhydrazine  is  partially  decomposed  into  ammonia  and 
azobenzene,  so  that  ammonia  derivatives,  as  well  as  phenylhydrazine 
derivatives  of  the  tannins,  are  formed.  The  following  extracts  were 
examined: — Sumach,  vallonia,  algarobilla,  divi-divi,  oak-wood,  oak- 
bark,  and  pine-bark.  F.   S.  K. 

Manufacture  of  Decolorised  Tannins :  Zinc  Tannate.  By  A. 
YiLLOX  (Bull.  Sot:  Cliim.  [3],  3,  784— 786).— The  liquor  obtained  by 
exhausting  the  crude  material  in  the  ordinary  way  is  cooled  at  2°  for 
half  an  hour,  and  after  filtering  off  extractives  and  tannins  insi>luble  in 
the  cold,  0-5  per  cent,  of  zinc  sulphate  is  added.  The  tannin  of  the  liquor 
is  now  titrated,  and  for  each  kilo,  present  in  the  solution,2'5  kilos. of  zinc 
sulphate,  dissolved  in  12-5  litres  of  water,  is  added,  and  the  whole  is 
platrcd  in  a  closed  vat,  furnished  with  a  mechanical  stirrer  and  steam 
C'il,  into  which  is  passed  the  ammonia  resulting  from  the  decompo- 
sition of  2'5  kilos,  of  ammonium  sulphate  per  kilo,  of  tannin  present. 
After  separation  b}'  a  filter  press  of  the  piecipitated  zinc  tannate,  it 
is  decomposed  by  dilute  sulphuric  acid,  and   to  the   hq'.ior  barmm 
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sulphide  isndded,  uiiHI  the  ziiu;  sulphate  is  completely  precipitated  as 
zinc  sulphide  and  barium  sulphate.  On  filtnition,  a  liquur  containing 
20 — 30  per  cent,  of  tannin,  and  almost  free  from  colour,  is  obtained. 
The  process  is  economical,  since  all  the  bye-products  are  capable  of 
easy  regeneration.  T.  Gr.  N. 

Diphenylsuccinic  Acids.  By  R.  Axschutz  and  P.  Bendix 
(Annaltfu,  259,  (JI — lOtJj. —  Diphenylmale'ic  anhydride,  prepared  from 
benzyl  cyanide  by  Reiiner's  method  (Abstr.,  1882,  169),  separates 
from  ether  in  well-detined  rhombic  crystals,  a  :  b  :  c  = 
0-69287  :  1  :  1-35838,  boils  at  236'  (15  mm.),  and  is  readily  soluble 
in  chloroform  and  benzene,  but  only  sparingly  in  alcohol  and  ether. 
Attempts  to  convert  this  anhydride  into  diphenylfuinaric  acid  were 
uiisucct'ssfiil  ;  when  it  is  treated  with  hydrogen  chloride  in  methyl  or 
etliyl  alcoholic  solution,  it  is  partially  converted  into  an  alkyl  salt 
id(>ntical  with  that  obtained  from  the  silver  salt  of  diphenylmaleic 
acid,  but  a  considerable  quantity  of  the  anhydride  remains  unchanged. 

Diphenylmaleduil,  Cj-H,sN().i,  is  ea.sily  obtained  by  heating  the 
preceding  compound  with  aniline  at  120"  ;  it  crystalli.ses  from  alc(  - 
holic  chloroform  in  slender  needles,  melts  at  174 — 175^,  and  boils  at 
2li3°  (14  mm.).  On  hydrolysis  with  boiling  potash,  it  is  decomposed 
into  diphenylmaleic  acid  and  aniline  ;  the  .same  change  is  brought 
about  by  boiling  hydrochloric  acid,  but  only  very  slowly.  These 
experiments  show  that  diphenylmale'ic  anhydride  is  not  converted  into 
diphenylfumaric  acid  under  conditions  which  lead  to  the  transforma- 
tion of  niale'ic  into  fumaric  acid  ;  it  is  doubtful  whether  the  compound 
described  by  Riigheimer  (Abstr.,  1882,  1298)  as  diphenylfumaric  acid 
is  in  reality  this  substance. 

Both  cc-  and  /:J-diphenylsuccinic  acids  are  formed  when  di{)henyl- 
maleic  anhydride  i.s  reduced  with  sodium  amalgam  in  alkaline  solu- 
tion, as  described  by  Reimer  {loc.  dt.),  or  with  zinc  and  hydrochloTic 
acid  in  alcoholic  solution  ;  the  relative  yield  of  the  /i-acid  is  greater 
when  the  reduction  is  carried  out  with  zinc  and  hydrochloric  acid. 
The  two  acids  are  most  conveniently  separated  by  means  of  their 
barium  .salts. 

Barium  a-diphenylsuceinate,  CieHi^OiBa  +  2H2O,  is  obtained  by 
])recipitating  a  solution  of  the  ammonium  salt  with  barium  chloride  ; 
It  is  soluble  in  312  parts  of  water  at  17 — 18°,  A  sparingly  soluble 
.'■alt  containing  4  mols,  of  water  is  formed  when  barium  hydroxide  is 
added  to  a  dilute  solution  of  the  ammonium  salt. 

Barium  /i-diphenylsuccinate,  CioHioOiBa  +  711.^0,  separates  in  well- 
defined  crystals  when  a  solution  of  the  barium  salt  of  the  /3-acid  is 
evaporated  at  lUO"" ;  it  is  soluble  in  4-742  parts  of  water  at  the  ordi- 
nary temperature. 

Both  cc-  and  /:i-diphenylsuccinic  acid  form  colourless  silver  salts, 
which,  when  dried  at  lUO'',  have  the  composition  CieHi^iOiAgo  ;  when 
these  silver  salts  are  treated  with  ethyl  iodide  at  100",  they  are  con- 
verted into  ethyl  salts,  identical  with  the  compounds  obtained  by 
Reimer  (loc.  cit.),  by  treating  the  corresponding  acids  with  alcohol 
and  sulphuric  acid.  The  ethyl  salt  of  the  a-acid  melts  at  84°,  that  of 
the  /^acid  at  140—141°. 
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a-Diplienylsuccinic  acid  dissolves  in  cold  acetic  chloride  -with  evolu- 
tion of  hydrogen  chloride,  and,  after  evaporr^ting  the  solution  at  lOO", 
there  remains  an  oily  mixture  of  the  anhydrides  of  the  a-  and  /3-acids, 
which  gradually  becomes  crystalline  ;  this  product  separates  fioni 
etl :er  in  weil-detined  ci"ystals,  melts  at  115 — 1 IG"",  and  boils  at  240" 
(about  15  ram.),  the  distillate  gradually  solidifying.  When  boiled 
with  water,  it  yields  about  96'5  per  cent,  of  the  a-acid,  and  35  per 
cent,  of  tiie  /J-acid,  even  when  in  its  preparation  from  the  acid  the 
temperature  is  kept  below  86°  throughout  the  various  operations; 
when  treated  with  potash,  it  gives  85'8  per  cent,  of  the  a-acid,  and 
148  per  cent,  of  the  /:J-acid.  The  same  mixture  of  anhydrides  is 
obtained  from  the  barium  salt  of  the  a-acid  in  like  manner. 

/SDiphenylsuccinic  acid  is  not  acted  on  by  acetic  cliloride  in  the 
CO  d,  Imt  at  100°  it  yields  a  mixture  of  anhydrides  wliich  has  the 
same  melting  point  and  other  physical  properties  as  that  obtained 
from  the  a-acid,  but  whicli,on  boiling  with  Avater,  gives  7481  percent, 
of  the  a-acid,  and  18"5  to  26"1  per  cent,  of  the  /J-acid.  When  silver 
or  barium  /:i-dipheny]snccinate  is  treated  with  acetic  chloride,  a 
mixture  of  the  anhydrides  is  formed  which  melts  at  110 — 111°,  and 
on  boiling  with  water,  gives  65 — 70  per  cent,  of  the  /3-acid,  and 
;f5 — 40  per  cent,  of  the  a-acid. 

The  mixtui'e  of  anhydrides  obtained  by  distilling  a-  or  /ri-diphenyl- 
succinic  acid  under  reduced  pressure  (14  mm.)  melts  at  112 — ll^"" 
and  in  its  behaviour  with  solvents,  &c  ,  it  resembles  that  produced  b\ 
treating  the  acids  with  acetic  chloride  ;  when  boiled  with  water,  it 
yields  about  90  per  cent,  of  the  a-acid,  and  10  per  cent,  of  the  /3-com- 
pound. 

When  the  a-acid  is  heated  at  temperatures  ranging  from  150  to  185°, 
about  50  per  ceut.  is  converted  into  anhydride,  and  about  50  per  cent, 
into  the  /:}-acid  ;  the  /i-acid,  on  the  other  hand,  does  not  lose  Avater 
below  185°.  These  experiments  prove  the  existence  of  two  isomeric 
diphenylsuccinic  anhydrides,  but  owing  to  the  great  similarity  in 
properties,  the  two  compounds  cannot  be  separated  ;  the  existence  of 
two  anhydrides  proves,  however,  that  the  isomerism  of  the  two  acids 
cannot  be  explained  bj  assumincf,  as  Roser  has  done,  that  they  have 

.      .       CHPlrC(OH).,r  ,   CHPh-COOH  .     , 

the   constitution  ^^^^ ^^>    and   (^gpi^.^OOH     ^-^^P^^t-^b' 

and  it  seems  more  probable  that  the  relationship  between  them  is  the 
same  as  that  Avhich  exists  betAveen  the  tAA^o  hydi'obenziVins. 

DiphenyJsuccinanil,  C20H17NO2,  is  obtained  when  the  anhydride,  pre- 
pared either  from  a-  or  /3-diplienylsuccinic  acid  by  means  of  acetic 
chloride,  is  heated  with  aniline  :  it  can  also  be  obtained  by  reducing 
diphenylmaleanil.  It  crystallises  from  hot  benzene  in  colourless 
needles  melting  at  226 — 227°,  and  from  glacial  acetic  acid  in  larger 
needles  melting  at  230 — 231°. 

Diplieriyhnccinanilic  acid,  C-^HioNOs,  is  produced  when  the  pre- 
ceding compound  is  boiled  Avith  barium  hydroxide  ;  it  crystallises  from 
dilute  alcohol  in  colourless  needles,  and  melts  at  220°.  Jfc  is'* not 
changed  by  warm  concenti'ated  alcoholic  potash,  but  it  is  recoii- 
A^erted  into  the  anil  by  glacial  acetic  acid,  hydrogen  chloride,  and 
alcoholic  sulphuric  acid.  F.   S.  K. 
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Crystallographic  Proof  of  the  Identity  of  Pyranilpyroin- 
lactone  and  Citraconanil.  |{y  J{.  An-iiiui/,  (  Hir..  23.  J.^'.i  J.'^l  ; 
see  also  Ab.str.,  IH'JU,  ll'.i'Jj. —  Hv  the  slow  evaj)oration  of  the  etliereal 
s  )Iution  of  cittaoonanil  obtained  in  different  waj's,  the  author  has 
succeeded  in  ohtaining^  it  in  well  developed  crystals.  Hintze  and 
Jennsen  have  examined  crystal loffraphfeaily  preparations  obtained 
(!)  from  /:}-anilidopyrotartaric  acid  (Keissert's  pyranilpyroinlactone), 
(2)  from  aniline  and  citraconic  acid,  CS)  from  pseadoitaconanilic  acid. 
The  measurements  show  conclusively  that  the  substances  obtained 
by  all  three  methods  are  identical,  the  crystals  belonging  to  the 
monosymmetric  systetn  (a  :  h  :  c  =  27575  :  1  :  l'S\->2,  ft  =  51°  \7' }. 
The  optical  properties  of  all  three  were  also  fovmd  to  be  almo.st 
identicil,  three  corresponding  plates  giving  the  following  numbers  :  — 

Xo.  1. 
2Ha 11^  G' 

Paranitro-orthotoluenesulphonic  Acid.  By  J.  H.\usskr  {Bull. 
Sue.  Chilli.  [■i],3,  797 — r^i:*;. — rai-anitrotoluene  (2UU  grams)  is  slowly 
ailded  to  sulphuric  acid  containing  -14  per  cent,  sulphuric  anhydride 
(260  grams),  the  energetic  reaction  being  modified  by  co(jliiig  with 
ice,  anl  then  completed  by  heating  the  mixture  at  150°.  The 
jiroduet  is  added  to  water  (150')  srrams),  and  after  removing  the 
excess  of  sul|iliuric  acid  by  calcium  carbonate,  the  solution  is  con- 
centrated until  the  sulphonic  acid  crystnllises  out,  the  yield  being 
64  per  cent.  The  author  confirms  Jenusen's  researches  (tids  Journal, 
1874.  47l*),  and  finds  that  the  acid  decomposes  the  sulphates  of  zinc 
and  copper  forming  niirosulphonates  and  liberating  sulphuric  acid. 
Xitrotolueuemetasulphonic  acid,  which  may  be  prepared  in  a  similar 
manner,  is  an  analogous  substance.  T.   G.   N. 

lodometaxylenesulphonic  Acid.  By  C.  Bauch  (7)^r.,  23, 
3117 — 3119). — The  iodoinetaxylene.-ulphonic  acid  prepared  by  Ham- 
merlich  (Abstr.,  189U,  1106) 'has  the  formula  [Mco  :  I  :  Sb;,-H  = 
1:3:4:  6],  since,  on  fu.sion  with  potash,  it  yields  a  dihydroxy-deriva- 
tive  which  melts  at  146°  and  is  identical  with  the  compound  obtained 
by  Wischin  (compare  foUowinsr  abstract).  The  sulphonamide.  pre- 
p.ired  after  elimination  of  the  iodine,  melts  at  137°,  and  therefore  has 
the  formula  [Me, :  SO.XH^  -1:3:4].  J.  B.   T. 

Metaxylenedisulphonic  Acid.  By  H.  TVischix  (Be,-..  23. 
3113 — 311  7). — Mutaxijleuedisiilphonicacid,  l^Co:  (HS03;2=  1:3:  2:4^, 
is  prepared  by  heating  raetaxylene  with  4  parts  of  fuming 
sulphuric  acid  at  150'  ;  on  pouring  into  water,  small  crystals  sepa- 
late  which  cannot  be  purified  hy  crystallisation  from  dilute  sulphuric 
acid.  The  disnlphochloride  crystallises  from  ether  in  needles  melting 
at  129°.  The  constitution  of  the  compound  is  proved  by  the  produc- 
tion of  dichlororaetaxylene  (b.  p.  228^},  on  heating  with  phosphorus 
pentachloride  at  18U°.  The  sodium  salt  is  readily  soluble  in 
water.  On  oxidati(m  with  potassium  permanganate,  it  yields  a 
disulphisoiihthalic    acid,    which  is  deposited   from    alcohol  in   small, 
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grauular  crystals  melting  at  250°.  The  hariiini  sulphonate  crystallises 
from  water  in  plates.  The  sulphonamide  is  deposited  from  water  in 
silky,  lustrous  needles  which  melt  at  249°. 

Lihydroxyxylene  [Moo  :  (0H)o  =  I  :  3  :  2  :  4]  is  obtained  by  fusing 
the  sulphochloride  witli  potassium  hydroxide,  and  may  be  purified  liy 
sublimation  ;  it  is  deposited  in  slender,  white  needles  melting  at  146", 
and  is  very  readily  soluble  in  water,  alcohol,  or  ether;  an  intense 
violet  colour  is  produced  with  ferric  cldoride  ;  on  heating  with 
phthalic  anhydride  and  dissolving  the  product  in  soda,  a  green  fluor- 
escence is  observed.     I)isvlpliainiue-iso^>hthaUc  anhydride, 

NH<         I I         >NH, 

is  prepared  by  heating  the  disulphonaniide  with  potassium  per- 
manganate solution,  and  decomposing  the  resultiug  potassium  salt 
w  ith  sulphuric  acid  ;  the  anhydride  crystallises  from  alcohol,  melts  at 
225",  is  very  sparingly  soluble  m  water,  and  exceedingly  bitter  to  the 
taste. 

Mttaxylenedisulpho)iethylaniide,  from  the  disnlphochloride  and 
ethylamiiie,  crystallises  from  water  in  silky,  lustrous  needles  which 
melt  at  135°. 

Brimvuvyhnedisulpliomc  acid  [Mca  :  Br  :  (HS03)2  =  1:3:4:2:6] 
is  prepared  by  the  action  of  fuming  sulphuric  acid  on  bromo-xylene 
[Mco:  Br  =  1:3:4];  both  the  acid  and  its  salts  ciystallise  with 
great  difficulty.  The  sulphochloride  is  obtained  from  ether  in  long, 
white  cry.stals  melting  at  160*^.  The  aidphouamide  is  deposited  from 
water  in  needles  melting  at  265°. 

Bromodihydroxyxylene,  obtained  by  the  fusion  of  the  acid  with 
potassium  hydroxide,  forms  white  crystals,  melts  at  126°,  and  gives 
a  violet  colour  with  ferric  chloride. 

Chloro-xylenedisulphonic  acid  resembles  the  bromo-derivative  in 
properties  and  constitution.  The  sulplioclduride  crystallises  froui 
ether  in  white  needles  melting  at  155".  The  .iidphonamide  is  depusited 
from  water  in  silky,  lustrous  needles  which  melt  at  27U°. 

Chlorodihydroxy xylene  is  obtained  by  sublimation  in  white  needles 
which  melt  at  lU6°,  and  give  a  violet  colour  with  ferric  chloride. 

J.  B.  T. 

Action  of  Thionyl  Chloride  on  Secondary  Aromatic 
Amines.  By  A.  Michaelis  and  E.  Godchaux  {Ber.,  23,  301y— ou2o  ; 
compare  Abstr.,  1890,  610). — Thiunyhuethylaniline,  SO(C6H4'NHMe)2, 
is  pi'epared  by  adding  an  ethereal  solution  of  thionyl  chloride  to  a 
mixture  of  aluminium  chloride  and  methylaniline,  dissolved  in  the 
same  medium  ;  the  solution  is  well  cooled  and  poured  into  cold  water, 
the  ether  separated,  and  the  aqueous  solution  iilteied  and  treated 
with  excess  of  soda;  the  precipitate  thus  obtained  is  boiled  with  alco- 
hol, and  the  alcohol  evaporated  ;  the  residue  is  dissolved  in  chloroform, 
and,  on  adding  light  petroleum,  it  crystallises  out  in  stellate  groups 
of  colourless  needles  which  melt  at  154°  and  readily  assume  a  blue  tint. 
Nitrosothionylmethylandme,  SO(C6H9"NOMe*XO)j,  is  obtained  by  the 
action  of  sodium  nitrite  and  hydi-ochloric  acid  on  the  preceding  com- 
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p  11111(1,  and  is  deposited  fiotii  alcolii)!   in  culomlos  tit'odlcs  melting  at 
171  . 

ThiomothyJainline,  S(Ci;H,XHMt')2,  is  fornicd  by  tbe  reduction  of  the 
thionyl  dei'ivative  with  sodium  in  alcoholic  solution;  it  crystallises 
from  a  mixture  of  ether  and  liglit  jjetroleum  in  long,  yellow,  trans- 
pa  i-ent  needles  which  melt  at  00°,  and  are  readily  soluble  in  chloroform, 
ether,  or  alcohol.  NitroKuthioniethi/laniline,  S(CfiH4*NMe"N0)o,  from 
sodium  niti'ite  and  thiomethylaniline,  crystallises  in  yellow,  lustrous 
jilates  wliich  melt  at  133',  and.  are  vei'y  sparingly  soluble  in  cold 
alcohol.  J.  B.  T. 

New  Synthesis  of  Indigo.  By  L.  Ledkrer  (J.  pr.  Chem. 
[2],  42,  3S.")).  — ".2  griiins  of  {)benylglycocine  ate  stirred  into  8 — 10 
grams  of  fused  sodium  hydroxide,  and  ohe  fusion  maintained  until 
the  colour  becomes  pure  orange,  when  the  reaction  is  over.  The 
melt  is  dissolved  in  much  water,  when  pure  indigo-blue  is  sepa- 
rated. A.  G.  B. 

Sjmthesis  of  Indigo  and  Allied  Dyes.  By  K.  Heumann  {Bpv., 
23,  3U43 — 3045). — Phenylglycociue  is  heated  in  absence  of  air  with 
2  parts  of  potassium  hydroxide  at  260°  ;  the  fused  mass  becomes 
brownish-orange ;  it  is  allowed  to  cool,  dissolved  m  water,  and  a 
stream  of  air  drawn  through  the  solution  ;  an  immediate  precipitation 
of  indigo  occurs.  Care  must  be  taken  not  to  continue  the  fusion  too 
long,  or  decomposition  takes  place;  small  portions  are  therefore  with- 
drawn from  time  to  time  and  dissolved  in  water,  the  heating  being 
immediately  stopped  as  soun  as  the  formation  of  indigo  is  observed. 
Sodium  hydroxide  may  be  substituted  for  potassium  hydroxide,  but 
tlie  reaction  takes  place  at  a  much  higher  temperature.  Kxperiments 
with  other  dehydrating  agents  were  unsuccessful.  The  reaction  may 
be   explained    bv  assuming   tliat,    by  the  elimination  of   water  from 

CO 

j)henylgljcocine,    pseudindioxyl,    CoH4<^x;  ii^CH,.,    is    formed,    and 

that  this  yields  indigo  on  oxidation.  J.   B.   T. 

Desmotropy  in  Phenols.  By  J.  Heezig  and  S.  ZEisEL(J/o//a/*/2., 
11,413—420;  compare  Abstr.,  1888,  s2::  ;  1889,  247  and  966). -On 
heating  diresorcinol  (1  mol.)  in  alcoliolic  solution  with  potash 
(8  mols.)  and  ethyl  iodide  (8  niols.)  in  a  reflux  apparatus  for  several 
hours,  the  authors  obtained,  as  the  chief  product,  a  viscid,  brownish 
oil,  insoluble  in  potash.  When  shaken  with  cold  alcohol,  a  portion  of 
this  substance  dissolves,  and  niay  be  obtained  on  evaporation  of  the 
solvent.  After  several  recrystallisations  from  hot  alcohol,  it  is 
obtained  in  scales  melting  constantly  at  90 — -92",  and  is  shown  by 
analysis  to  be  ethyldiresorcivyl  tetrethyl  ether,  Ci2H5Et(OEtJ4.  On 
heating  this  compound  with  hydriodic  acid,  etliyldire^orchiol, 
Ci>H5Et(OH)4,  is  formed,  but,  owing  to  its  instability,  it  cannot  be 
obtained  in  a  pure  state.  Tetnicetylethyldiresorciuol,  Ci2H5EtAc4,  is 
readily  prepared  by  heating  the  product  of  the  action  of  hydriodic 
acid  on  ethyldiresorcinyl  tetrethyl  ether  with  acetic  anhydi'ide.  It 
crystallises  from  alcohol  in  needles  which  melt  at  135 — 138*^. 
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That  portion  of  the  oil  which  is  insoluble  in  alcohol  consists  of 
diresorcinyl  tetretliyl  other,  C|-.Hfi(0Et)4,  and  crystallises  from  hot 
alcohol  ill  scales  which  melt  at  112 — 114"^  (compare  Pukall,  Abstr., 
1887,  660—661). 

These  results  show  that  in  diresorciuol  two  hydroxyl  groups  of  a 
benzene  nucleus  occupy,  relatively  to  each  other,  the  meta-position, 
and  that  ethylation  is  induced  by  the  mobility  of  their  hydrogen 
atoms,  in  the  same  way  as  the  authors  have  previoush"  shown  (loc. 
cU.)  obtains  in  the  case  of  other  meta phenols.  G.  T.'  M. 

Diphenyldiethylene  Derivatives.  Ev  0.  Rebuffat  (Gazzeffa, 
20,  ih-^—Uu).—  LJipiu^mjldu-fhyUne,  CHPhiCH-CHiCHPh,  synthe- 
tically prepared  by  the  author  (Abstr..  1885.  11^7),  crystallises  from 
alcohol  in  large,  colourless,  micaceous  plates,  melts  at  147 — -148°,  and 
distils  unaltered  at  2o0°.  It  is  sparingly  soluble  in  ether,  but  readily 
in  alcohol  and  carbon  bisulphide. 

Tetrabromodipheiitjhiiethylene,  prepared  by  treating  an  ethereal 
solution  of  the  hydrocarbon  with  excess  of  an  ethei-eal  solution  of 
bromine,  crystallises  in  white  scales  which  are  unaffected  by  pro- 
longed exposure  to  air  and  light ;  it  blackens  and  melts  at  230°. 

the  f/i6/w;io-derivative,  CHPhBr-CHBr-CHICHPh,  is  prepared  by 
mixing  the  theoretical  quantities  of  its  constituents  in  ethereal 
.solution  in  the  cold,  and  allowing  the  mixture  to  remain.  It  forms 
tufts  of  colourless,  acicular  crystals,  and  melts  at  147 — 148  \  decom- 
posing if  not  quite  pure.  It  combines  with  some  difficulty  with  two 
atoms  of  bromine  forming  the  tetrabrominated  derivative. 

When  a  solution  of  diphenyldiethylene  in  carbon  bisulphide  is 
treated  with  a  solution  of  bromine  in  the  same  solvent  in  tlie  propor- 
tion required  for  the  formation  of  a  tetrabromide,  the  liquid  is 
decolorised  after  some  time,  a  small  quantity  of  the  hydrocarbon 
being  deposited  ;  on  distillation,  the  dibromo-derivative  passes  over 
together  with  a  brominated  compound,  intermediate  in  composition 
between  the  di-  and  tetra-bromo-derivatives.  This  substance  ciystal- 
lises  from  carbon  bisulphide  in  long  prisms,  and  melts  at  198°,  pre- 
viously softenmg  at  190^.  S.  B.  A.  A. 

Synthesis  of  Benzylcinnamic  Acid.  Bv  A.  Ogltaloro  (Gazzeffa, 
20.  162  — 164;. — Beiizylciii'/iamic  Acid,  Ci'jHuO-i. — A  mixture  of  sodium 
hydrocinnamate  and  benzaldehyde  in  molecular  proportion  is  heated 
with  an  excess  of  acetic  anhydride  for  six  hours  at  160°,  and  the 
unaltered  anliydride  and  the  phenylpropionic  acid  are  then  removed 
by  treating  the  product  with  ether  and  hot  water  respectively.  The 
re.sidue,  after  being  purified  by  extraction  with  boiling  light  petro- 
leum, crystallises  from  absolute  alcohol  in  large,  white  needles  which 
melt  at  158°.  The  most  probable  C()n.=titution  for  this  compound  is 
that  of  a  benzylcinnamic  acid,  CHPh:C(CH,Ph)-COOH. 

S.   B.  A.  A. 

Naphthyl  Sulphides.  By  F.  Krafft  and  E.  BornuEois  {Ber.,  23, 
3045 — 3049;  compare  Abstr.'  1890,  1311). — aa-Dinaphthyl  sulphide 
may  be  prepared  from  bromonaphthalene  and  the  lead  salt  of 
a-uaphthyl  mercaptan  in  the  manner  previously  described.       Pheni/I' 
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o.-nnphlhiil  diiljihidf,  C'l.iHi'SPh,  is  olitaiiiwl  in  the  same  way 
1)V  heatinrr  a-bnimoiiaplithaleiie  with  tlio  lead  salt  of  plietiyl  mer- 
captan.  at  240°  fci"  2 — 3  liours  ;  it  ctystallist's  from  akohol  in  hard, 
coloui-less,  lustrous  prisms  whicli  molt  at  -ilo",  and  boil  at  218^  undci- 
a  jjressure  of  14  mm.  The  yield  is  over  .")(j  per  rent,  of  the  lead  salt 
employed  ;  on  oxidation,  the  corr.  sponding  sulplioiie  is  obtained. 

rht^vi/l-li-iiofilitliyl  siiliiliiih,  C,„H-\Sl'h,  is  formed,  together  with 
diphenyl  sulpliide  and  /i/:}-diniiphrhyl  sulphide,  from  monobromo- 
lifuzene  and  the  lead  salt  of  ■3-naphtiiyl  mereaptan  ;  it  crystallines 
li-om  alcohol  in  stellate  groups  of  small,  white  needles,  or  in  lustrous 
])lates,  whicli  melt  at  5 1 '5^,  and  boil  at  224°  under  a  pressure  of 
14  mm.  The  yield  is  25  per  cent,  of  theor}',  and  the  corresponding 
Milphone  is  obtained  on  oxidation.  J.   B.   T. 

Action  of  Aromatic  Bases  on  Naphthol  Violet.  By  R.  Hiksch 
and  F.  K.M.CKHoFK  (  il'-r.,  23,  2'.»'.t2 — 2994j. — A  new  c(douring  matter 
related  to  naphthol  violet  has  recently  been  described  l>y  Witt 
(Abstr.,  181'0,  18U7),  who  regards  it  as  being  formed  simply  by  the 
action  of  heat  on  the  last-named  colouring  matter.  The  authors  h;id 
also  previously  observed  that,  under  certain  circumstances,  prepara- 
tions of  naphthol  violet  have  an  unusually  blue  shade.  According 
to    present    ideas,    the    colouring    matter     has     the     constitution 

N  T 

C',i,H6<^Q^C6Ho-XMej,HCl,  and  is  formed  from  nitrosodimethyl- 
aniline  and  /3-naphthol  according  to  the  equation 

CoHsO  +  C,HhN,0C1  =  C.sH.sNaOCl  +  H,0  -f  H,. 

The  hydrogen  thus  set  free  reduces  another  portion  of  nitro.«odi- 
niethylaniline  to  amidodimethylaniline,  and  the  authors  regarded  it  as 
probable  that  the  blue  colouring  matter  was  formed  by  the  further 
action  of  the  latter  on  naphthol  violet,  and  they,  in  fact,  succeeded  in 
thus  obtaining  a  colouring  matter  identical  in  every  respect  with  that 
described  by  Witt.  In  place  of  amidodimethylaniline,  other  aromatic 
bases,  and  even  ammonia,  may  be  employed,  well-defined  colouring 
matters  being  thus  obtained.  The  compound  from  aniline  crvstalli.ses 
in  brown  needles  whicli  nielt  at  256°  and  dissolvx'  in  concentrated 
sulphuric  acid  with  a  violet  coloration.  The  base  from  paratoluidine 
resembles  it  very  closely,  but  melts  at  250^,  whilst  that  from  a-naph- 
thylamine  has  a  yellowish-brown  colour  in  sulphuric  acid  solution. 
The  yield  docs  not,  as  a  rule,  amount  to  more  than  50  per  cent. 

The  constitution  of  these  colouring  matters  has  not  yet  been  ascer- 
tained, but  they  are  probably  formed  in  a  similar  manner  to  the 
quinoneanilides.  H.   G.  C. 

Naphthoic  Acids.  By  A.  G.  Ekstrand  (/.  pr.  Chem.  [2],  42, 
273 — 304;  compare  Abstr.,  1>^89,  52,  152). — This  paper  is  largely  a 
reprint  of  what  has  already  appeared.  The  nitro-/3-uaplithoic  acids  are 
best  obtained  as  follows : — /i-Naphthoic  acid  is  gently  warmed  with 
nitric  acid  of  sp.gr.  1"42  (two  parts)  until  red  fumes  cease  to  appear,  and 
the  product  is  washed  with  water,  dissolved  in  soda,  and  the  sodium  salt 
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crystallised  ;  the  acids  are  then  liberated  from  the  recrystallised  salts 
by  hvdroehloric  acid,  dissolved  in  alcohol,  and  converted  into  their 
ethyl  salts  bv  drv  hydrogen  chloride  ;  the  ethyl  salts  are  separated  by 
light  pelroleum,  in  which  that  of  the  acid  of  m.  p.  288°  is  sparingly 
soluble,  the  residue  from  the  mother  liqnor  being  i-ecrystalliscd  from 
benzene,  and  the  mixed  tables  (ethyl  salt  of  acid  of  ra.  p.  288°)  and 
needles  (ethvl  salt  of  acid  of  m.  p.  293°)  separated  by  hand. 

Xitro-/:J-naphthoic  acid  (m.  p.  29o°,  Abstr.,  1885,  905)  dissolves  in 
660  parts  of  alcohol  at  the  ordinary  temperature.  The  barium  salt 
ci'ystallises  with  4  mols.  H-..0  ;  the  calcium  salt  (with  3^  mnls.  HoO) 
dissolves  in  930  parts  of  water  at  the  ordiniry  temperature.  When  the 
acid  is  oxidised  by  potassium  permanganate,  a  nnn-nitrogenons  acid 
is  obtained  which  crystallises  in  slender  needles  and  melts  at  200*^;  it 
has  not  been  identified,  but  its  formation  is  a  strong  indication 
that  the  nitre-  and  carboxyl-proups  are  not  in  the  same  benzone 
nucleus.  I^itro-/3-naphthoic  acid  gives  no  dinitronaphthalene  when 
treated  with  nitric  acid,  whereas  nitro-a-naphthoic  acid  does.  When 
amido-/3-naphthoic  acid  (m.  p.  232°,  loc.  cit.)  is  heated  with  barium 
oxide,  a-naphthylamine  is  obtained ;  thus  the  constitution  of  the 
nitro-  acid  is  [NO,  :  COOH  =  1'  :  2  or  4'  :  2].  Acetarnido-ft- 
naphthoic  acid  crystallises  in  small  tables  melting  at  291°. 

Bv  the  action  of  chlorine  on  amido-/3-naphthoic  acid  (m.  p.  232°) 
in  hot  glacial  acetic  acid  in  the  presence  of  iodine,  a  substance  in- 
soluble in  water  and  alcohol  is  obtained,  wnich  crystallises  from 
glacial  acetic  acid  in  orange  needles  melting  with  intuTuescence  at 
235° :  the  analysis  of  this  substance  agrees  fairly  well  with  the 
formula  OH'CioHsClo'COOH ;  if  the  treatment  with  chlorine  is  con- 
tinued, the  product  crystallises  in  pale-red  needles  which  melt  with 
intumescence  at  238°.  By  chlorinating  the  amido-acid  in  the  cold,  and 
treating  the  product  with  sulphurous  anhydride,  a  substance  C(mtaiii- 
ing  less  chlorine  is  obtained  ;  it  crystallises  in  brownish  tables  which 
melt  about  234° ;  when  further  chlorinated,  it  melts  at  237°  ;  its 
formula  is  uncertain,  but  a  calcium  salt  (wifh  5  mols.  HjO)  has  been 
obtained  in  yellow  needles.  Two  other  chlorine  derivatives,  the  one 
crvstallising  in  orange-red  tables  and  melting  at  220°,  and  the  other, 
a  i3ricl<-red  powder  melting  at  277°,  have  also  been  obtained. 

Dinitrn-/3-naphthoic  acid  (m.  p.  248°,  Abstr.,  1884,  1361)  dissolves 
in  61  parts  of  alcohol  at  the  ordinary  temperature.  The  ammonium, 
(with  1  mol.  HoO),  sodium  (with  4  mols.  H2O),  harium  (with  8  mols. 
HoO),  and  calcium  (with  5  mols.  HoO)  salts  are  described.  By 
treatine  this  acid  with  a  large  excess  of  hydr  gen  sulphide  in  ammo- 
niacal  solution,  a  dark-brown,  infusible  powder  is  obtained  :  it  cannot 
be  freed  from  sulphur,  but  it  appears  to  be  a  diimiilo-/3-naphthoic 
acid,  COOH-C,oH5(XH)o  (compare  Abstr.,  1889,  153  ;  1886,  943  ;  1887, 
373).  From  analogy  with  the  diniti-o-a-naphthoio  acid  (m.  p.  2f>5°), 
the  author  ascribes  the  constitution  [(X0,)o  :  COOH  =  1'  :  1  :  2  or 
4'  :  4  :  2]  to  this  acid. 

Diaimdo-ft-?iaphthoic  acid,  obtained  by  reducing  the  above  dinitro- 
acid  with  ferrous  sulphate  in  ammonia,  crystallises  in  greenish- 
vellow  needles  which  melt  at  202°,  and  partially  .sublime;  the  calcium, 
salt  and  the  monohydtochloride,  melting  above  285°,  were  obtained. 
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Nifro-/5-Tiap>itVioic  acid  (m.  p.  2J58,  Abstr.,  18S5,  9^5)  diss-Oves  in 
390  parts  of  alcohol  at  the  ordinary  temperature.  The  ethyl  salt 
melts  at  121°.  7iOt  122".  The  nmmnniiim.  hnrinm  (with  8  mols.  HjO), 
and  c'llrinm  Twith  4^  mols.  ¥1,0)  .salts  are  described.  Oxidation  with 
permanirar.ate  and  treatment  of  the  amido-acid  with  calcium  oxide 
lead  to  the  same  conclusion  as  in  the  case  of  the  /J-nitro-acid  fsf-e 
above).  Calcium  amidoS-naphfhonte  cr3'stallises  with  4  mols.  H2O. 
Acefainido-0-7iaphfhmc  arid  crystallises  in  slender  needles  which  midt 
at  258°  ;  the  diareh/l  derivative  melts  at  181°.  Nitrarefnviido-3- 
vophfhoir  acid  forms  slender  needles  melting  at  270*".  When  the 
amido  acid  is  treated  with  chlorine  in  prlacial  acetic  acid  in  presence 
of  iodine,  a  product  is  obtained  which  cry.^tallises  in  colourless 
needles  and  melts  with  intumesscence  at  258°  :  it  would  appear  from 
its  formula.  ()H-Ck,H4CIi'C00H.  to  be  a  dichloride  of  a  dichloroxv-/:J- 
naphthoic  acid.  In  another  experiment,  clonrle-s  tables  of  the 
formula  OH'C,„H,ri/COOH,  and  meltine  at  237°.  were  obtained. 

Dinitro-^-naphthoic  acid  Cm.  p.  226°,  Abstr..  1884,  13G1)  dissolves 
in  57  pnrts  of  alcohrl  at  the  ordinary  temperature  ;  the  ammonium 
salt  fwith  1  mol.  HoO)  dissolves  in  285  parts,  and  the  calciiun  .fnlt 
(with  4  mols.  H.O)  in  1740  pnrts  of  water  at  the  ordinary  tempera- 
ture ;  the  hari^nn  aaV  (with  6  mols.  HoO)  is  described. 

Niframido-8-naphfhoic  arid  is  obtained  by  treatinsr  an  ammoniacal 
solution  of  the  dinitro-acid  (m.  p.  226°)  with  hydrogen  sulphide, 
adding  acetic  acid,  digesting  the  precipitate  with  hydrochloric  acid, 
and  decomposing  the  solution  thus  obtained  by  ammonia ;  it  forms 
stellate  needles  and  melts  at  235°  ;  its  hydrocliloride  forms  slender, 
red  needles. 

Diamido- ft-naphfhoic  acid  is  obtained  bv  reducing  the  diniti'O-aeid 
(m.  p.  226°)  with  ferron=;  sulphate  in  ammonia;  it  melts  about  230°. 
but  with  blackening,  and  forms  .small,  six-sided  crystals.  The 
calciiun  salt  (with  4^  mols.  H-O)  and  the  dihydrochloride  are  de- 
scribed. 

The  ethyl  salt  of  a  third  nitro-acid  remains  in  the  mother  lirpior 
of  the  benzene  solution  in  the  prepa7'ation  of  the  above  nitro-acid 
(see  beginning  of  the  abstract).  The  nitro-i3-naphthoic  arid  corre- 
sponding^ with  this  ethyl  salt  crystalli-ses  in  stellate  needles  which 
melt,  although  nut  sharply,  at  285° ;  the  ethyl  salt  melts  at  75°. 

A.  G.  B. 

Dry  Distillation  of  Tei^penylic  Acid.  By  C.  Author  and  G. 
Mui.LEE  (,/.  y//-.  Chf^m.  [2'_,  42,  385— 399;.— By  the  drj  distillation  of 
terpenvlic  acid,  Amthor  (Abstr.,  1882,  44)  obtained  a  syrupy  acid, 
t'-racrylic  acid,  a  lactone  boiling  at  202  —  204°,  and  a  lactone,  C7H12O., 
b'.iling  at  210—212" ;  but  Fittig  and  Kraft  (Ab.str..  1882.  42)  obtained 
no  lactone.     The  authors  have,  therefore,  reinvestigated  the  subject. 

100  parts  of  boiling  ether  di.ssolve  3"856  parts  of  terebic  acid,  and 
the  same  quantity  of  cold  ether  dissolves  1698  parts  ;  the  following  is 
therefore  a  better  method  for  separating  this  acid  from  terpenvlic 
acid  than  that  previously  adopted  (loc.  cit.)  : — The  mixed  acids  are 
liPiited  to  80 — -fO^,  at  which  temperature  most  of  the  terebic  acid 
remains  unmelted.  and  is  separated  from  the  molten  terpenvlic  acid 
by  filtration  throuorh  cotton- wool  in  a  hot  water  funnel ;  the  terpenylic 
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acid  is  then  crystallised  from  hot  water,  and  again  heated  until  most 
of  it  is  melted,  when  warm  water  is  added  and  the  solution  filtered 
through  cotton-wool  ;  some  of  the  crystals  which  separate  on 
cooling  are  then  dried  on  a  microscope  slide,  heated  to  80 — 90",  and 
examined  under  the  microscope  for  any  still  solid  particles  of  terebic 
acid.  The  melting  and  solution  in  water  are  repeated  until  no  more 
terebic  acid  is  detected  in  the  ci'ystals  examined  in  tliis  way. 

Barium  diterpenylate  crystallises  with  2  mols.  H..0  (Abstr.,  1882, 
43),  one  of  which  is  lost  over  sulphuric  acid,  and  both  at  a  high 
temperatui'e,  although  not  without  partial  decomposition. 

The  investigation  of  the  produ'-ts  of  the  distillation  of  terpenylic 
acid  was  carried  out  on  much  the  same  lines  as  previously  (Abstr., 
1882.  4-i)  ;  the  acid  was  not  perfectly  dry  when  distilled,  still  contain- 
ing its  water  of  crystallisation  (1  mol.).  The  products  isolated  were 
teracrvlic  acid  (b.  p.  218"),  a  .syrupy  acid,  and  a  vei-y  small  quantity  of 
other  acids;  a  very  little  heptalactone  (?)  (b.  p.  210 — 21o°)  ;  and 
Aaiious  neutral  oils,  soluble  and  insoluble  in  water,  among  which  was 
an  oxetone,  Ci3H240n. 

Fittig  and  Kraft  probably  overlooked  the  lactone  produced  in  the 
distillation,  having  used  too  little  terpenylic  acid. 

Heptolactone  boils  at  218°  (Fittig  and  Kraft,  220°;  Amthor, 
202—204").  '  A.  G.  B. 

Methyldipyridyls.  By  A.  Heuskr  and  C.  Stoehr  (J.  pr.  Chem. 
[2J,  42,  429— 440).— Anderson  (Annalen,  105,  344)  obtained  a  sub- 
sraiice,  which  he  called  parapicoline,  by  the  action  of  sodium  on 
(impure)  picoline.  More  recently  Ahrens,  (Abstr.,  1889,  59)  obtained 
a  base  which  he  called  dipicolyl  by  the  same  process,  but  his  picoline 
was  not  free  from  higher  hoiriologues.  The  authors  have  obtained  a 
pure  product  and  designate  it  as  aa-dimethyldipyridyl. 

a.x-l)imethyldipijridyl,  CioHviNj,  is  prepared  by  adding  thin  strips  of 
sodium  (10  grams)  to  a-picoline  (b.  p.  128°,  20  grams)  in  a  flask 
and  gently  warming  the  mixture,  after  7 — 8  days,  in  a  reflux  appa- 
i-atus.  Water  is  then  added  to  the  reaction  mass,  an  operation 
requiring  great  care  as  unaltered  sodium  is  liable  to  remain  enclosed 
in  the  mass  and  to  cause  an  explosion,  and  the  separated  oil  is  distilled  ; 
ammonia  and  unaltered  picoline  come  off  below  15u°,  and  then  practi- 
cally nothing  distils  until  300".  All  that  distils  above  300°  is  redistilled, 
when  the  greater  portion  comes  over  at  303 — 306°  ;  this  portion  is 
dissolved  in  ab.solute  alcohol  and  converted  into  hydrocidoride  by  a 
current  of  dry  hydrogen  chloride  ;  the  hydrochloride  is  recrystallised, 
decomposed  by  aqueous  sodium  carbonate,  and  the  free  base  extracted 
with  ether.  This  base  crystallises  from  water  in  large,  lustrous, 
white  leaves,  with  4  mols.  HA),  which  are  lost  over  sulphuric  acid; 
the  crystals  melt  at  37 — 38°,  and  the  anhydrous  substance  at  84".  It 
dissolves  in  most  solvents  ;  like  other  pyridine  bases,  it  is  less  soluble 
in  hot  than  in  cold  water,  and  is  separated  from  its  aqueous  solution 
by  alkalis  ;  it  is  specifically  heavier  than  water,  and  has  a  characteristic 
odour.  Its  solutions  give  a  yellow  colour  with  potassium  feiTOcyanide, 
and  brown-red  tables  gradually  separate  from  the  solution.  The  hydro- 
chloride  crystallises  in  colourless  leaves,  and  dissolves  easily  iu  water 


ORGANIC  CHEMISTRY.  81 

and  sparingly  in  alcohol ;  the  picrate  crystallises  in  sparingly  soluble 
yellow  tables,  and  melts  with  decomposition  at  240°  ;  the  stannochlorlde 
forms  plasmatic,  yellow  needles  which  melt  at  179 — 180°;  the  zinc 
salt  and  the  platinochloride  are  described;  the  latter  is  sparingly 
soluble ;  the  aarochloride  forms  needles,  darkens  at  200^,  and  melts 
at  209 — 210°  (compare  Ahrens,  loc.  cit.)  :  the  mercurochloride  crystal- 
Jiises  in  serrated  leaves  which  darken  at  210°  and  melt  at  220°. 

oc-Methyldipi/ridyl-x-carboxijlic  acid,  CsXHaMe'CsNHj'COOH,  ob- 
tained by  oxidising  aa-dimethyldipyridyl  with  potiissium  permanga- 
nate, crystallises  in  pale  yellow  needles  (with  5  mols.  H-iO)  ;  it  is 
freely  soluble  in  hot  water  and  alcohol,  and  its  solutions  give  a  red- 
dish-yellow colour  with  ferrous  sulphate;  the  anhydrous  acid  melts  at 
193"  giving  off  carbonic  anhydride. 

ai.-MiHhyldipiiridijJ,  C5XH3Me-CjN^H4,  is  formed  when  the  above 
mentioned  carboxylic  acid  is  heated  with  glacial  acetic  acid  in  a 
sealed  tube  at  180 — 190"  for  2 — 3  hours  ;  the  acetic  acid  is  evaporated, 
and  the  base  liberated  by  sodium  carbonate  and  extracted  with  ether. 
It  is  moi'o  soluble  in  water  than  dimethyldipyridyl,  and  melts  at  94^  ; 
it  will  be  ti-eated  of  in  a  future  communication.  A.  G.  B. 

a-Picoline  and  a-Isobutylenepyridine.  By  C.  Stoehr  (/.  pr. 
Ghem.  [2],  42,  420—428). — a-Picoliue  was  obtained  from  animal  oil 
by  treating  the  hydrochloric  acid  solution  of  the  fraction  128 — 133^ 
with  mercuric  chloride  and  recrystallising  the  mercurochloride  formed. 
It  boih?  at  128°.  The  platinochloride  never  contains  any  water  of 
crystallisation,  whatever  the  circumstances  under  which  it  is  crystal- 
lised (compare  "Weidel,  Abstr.,  1880,  2G9 ;  Seyfferth,  J.  pr.  Chem. 
[2],  34,  248) ;  it  crystallises  in  monoclinic  tables,  a  :  b  :  c  = 
0-t3636  :  1  :  0-9078  ;  /3  =  72°  46'  ;  it  melts  with  decomposition  at 
195°,  not  178°  (Lange,  Abstr.,  1886,  256 ;  and  others),  and  is  more 
soluble  in  water  than  /3-picoline  platinochloride.  Impure  a-picoline 
(b.  p.  128 — 134°)  gives  a  platinochloride  which  crystallises  with 
1  mol.  H2O,  melts  at  195°,  and  is  nearly  similar  in  ci-ystalline  form 
[a  :  b  :  c  =  0-9758  :  1  :  1-3270  ;  ^  =  76"^  47']  to  the  platinochloride 
previously  described  as  that  of  a-picoline  (loc.  cit.). 

a-Isobutylenepyridine,  CgHuN,  is  obtained  by  heating  a-picoline  (8 
grams)  with  acetone  (5  grams)  and  some  zinc  chloride  in  a  sealed  tube 
at  250 — 260"'  f oi'  10  hours ;  the  product  is  acidified  with  hydrochloric 
acid,  extracted  with  ether,  and,  after  heating  to  expel  ether,  distilled 
with  steam  ;  solid  sodium  hydroxide  is  then  added  and  the  liberated 
bases  distilled,  dried  by  potassium  hydroxide,  and  redistilled.  The 
greater  part  of  the  distillate,  boiling  below  140^,  is  unaltered  a-picoline ; 
the  rest  is  twice  fractionated,  and  the  portion  boiling  between  190 — 210° 
converted  into  mercurochloride,  from  which  the  isobntylenepyridine  is 
liberated  by  potassium  hydroxide.  It  boils  at  200°,  is  very  sparingly 
soluble  in  water,  has  a  blue  fluorescence  and  peculiar  odour ;  its 
aqueous  solution  becomes  turbid  from  separation  of  the  base  at  the 
temperature  of  the  hand,  and  it  is  volatile  with  steam.  Its  sp.  gr.  at 
■0°/4°  is  0-9715.  The  hydrochloride  crystallises  in  prisms  melting  at 
140 — 141°,  and  soluble  in  a4cohol  and  water  ;  the  platinochloride  forms 
needles  or  prisms  (with  2  mols.  HoO),  and*  melts,  when,  anhydrous,  at 
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163 — 164°  with  decomposition  ;  the  aurocldoride  is  unstable,  and  melts 
at  135 — 137°;  iheviercurocliloride  is  sparingly  soluble,  and  crystallises 
in  long,  slender,  lustrous  needles  which  melt  at  144 — 145° ;  the 
picrate  forms  small,  yellow  needles,  melts  at  177°,  and  is  sparingly 
soluble.  A.   G.  B. 

Diethylmuscarinepyridine.  By  H.  Lochert  {Bull.  Soc.  CMm. 
[3],  3,  858 — 861). — Biethyhnuscarinepyridine  bromide 

C5NH5Br-CHo-CH(OEt)2, 

is  obtained  by  heating  a  mixture  of  bromacetal  and  pyridine,  in  mole- 
cnlar  proportion,  at  80°  for  10  days  ;  on  cooling,  the  compound  crystal- 
lises out  in  deliquescent,  nacreous  scales  which  are  very  soluble  in  water 
and  in  alcohol.  With  platinum  tetrabromide,  it  forms  a  red,  amorphous 
precipitate,  which  is  almost  insoluble  in  water,  completely  insoluble 
in  alcohol. 

On  treating  diethylmuscarinepyridine  bromide  in  aqueous  solution 
with  moist  silver  oxide,  a  colourless,  strongly  alkaline  liquid  is  obtained, 
which  neither  crystallises  on  concentration  nor  forms  crystalline 
salts,  concentration  of  the  solutions  yielding  syrupy  liquids.  Di- 
ethylmuscarinepyridine, OH*C5NH5'CH2*CH(OEt)2,  as  thus  obtained, 
precipitates  the  hydroxides  of  silver  and  of  copper  from  solutions  of 
their  salts. 

Further  communications  on  other  muscarine  derivatives  are  pro- 
mised, as  also  on  the  synthesis  of  muscarine  itself  by  means  of 
bromacetal  and  trimethylamine.  T.   G.  'N. 

Tribromoquinolines.  By  A.  Glaus  and  P.  Heermann  (/.  pr. 
Chem.  [2],  42,  327—346). — The  generic  similarity  between  3  :  4'- 
dibromoquinoline  and  the  tribromoquinoline  described  by  Glaus  and 
Welter  (Abstr.,  1890,  1320),  and  the  fact  that  the  latter  can  be 
obtained  by  brominating  4'-bromoquinoline,  settles  the  orientation  of 
two  of  the  bromine  atoms  in  this  tribromoquinoline.  The  position  of 
the  third  bromine  atom  is  now  settled,  for  the  authors  have  succeeded 
in  obtaining  the  same  tribromoquinoline  by  heating  1  :  3-dibromo- 
quinoline  hydrobromide  dibromide  according  to  Glaus'  and  Col- 
lischoun's  method  (Abstr.,  1887,  158)  ;  this  is  therefore  1:3:4'- 
trihromoquiii olive.  This  conclusion  is  supported  by  the  fact  that 
quinoline-3-sulphonic  acid  and  quinoline-1-sulphonic  acid  both  give 
this  tribromoquinoline  when  they  are  brominated,  for  it  is  known 
that  the  fir.st  bromine  atom  enters  into  the  4'-position.  It  is  to  be 
noted  that  Claus  and  Kiittner  (Abstr.,  1887,  278)  were  not  working 
with  pure  quinoIine-1-sulphonic  acid  when  they  obtained  a  tribromo- 
quinoline of  melting  point  198°,  but  with  a  mixture  of  this  and 
quinoline-4-sulphonic  acid,  which  by  their  method  yielded  only 
3:4:  4'-tribromoquinoline ;  that  the  ti'ibromoquinoline  obtained  by 
Glaus  and  Zuschlag  (Abstr.,  1890,  267),  melting  at  185°,  is  a  mixture 
of  1:3:  4'-  and  8:4:  4'-tribromoquinolines ;  and  that  Lubavin's 
{Beilstein,  3,  749)  tribromoquinoline  (m.  p.  173 — 175°)  is  impure 
1:3:  4'-tribromoquinoline. 
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1:4:  4' -Tribromoqidnoline  is  obtained  by  beating  the  hjdrobroraide 
dibromide  of  1  :  4-dibromoqainoline  (m.  p.  127°,  Abstr.,  1890,  172), 
and  fractionally  precipitating  the  acetic  acid  solution  of  the  residue 
by  the  method  already  given.  It  forms  small  needles  when  crystal- 
lised and  large  needles  when  sublimed  ;  it  melts  at  168 — 168"5° 
(uncorr.),  and  dissolves  in  most  organic  solvents.  Its  .salts  with  the 
stronger  mineral  acids  crystallise  well,  but  are  dissociated  by  water. 
The  platinochloride  forms  orange-red  crystals,  which  are  dissociated 
by  water  and  alcohol.  No  methiodide  has  been  obtained.  Two  nitro- 
derivatives,  melting  at  107°  (uncorr.)  and  157°  (uncorr.)  respectively, 
and  soluble  and  insoluble  in  alcohol,  respectively,  have  been  obtained. 
This  tribroraoquinoline  is  also  obtained  by  brominating  4  :  1-bromo- 
quinolinesulphonic  acid  (Abstr.,  18i*0,  267)  ;  if  too  much  bromine  (above 
2  mols.)  is  used,  a  tetrabromoquiiioline  melting  at  198'^  is  also  formed, 
and  the  constitution  of  this  is  evidently  1:3:4:  4:' -tetrabronioq ainoline. 
It  is  identical  with  the  tetrabromoquinoline  obtained  by  Claus  and 
Welter  (Abstr.,  1890,  1320),  and  is  perhaps  the  compound  (m.  p. 
198")  obtained  by  Claus  and  Kuttner,  and  described  by  them  as  a 
tribromoquinoline  (see  above). 

Claus  and  Posselt  (Abstr.,  1890,  522)  studied  the  action  of  phos- 
phorus pentabromide  on  1  :  4-hydroxyquinolinesulphonic  acid  at  130° 
and  160°,  and  obtained  substances  which  they  described  as  a  bromo- 
quinolinesulphonic  bromide  and  a  tribromoquinoline,  respectively. 
Closer  investigation  has  now  shown  that  both  these  substances  still 
contain  the  hydroxyl  group,  being  1-hydroxy-?  :  4-bromoquinoliue- 
sulphonic  bromide  and  l-hydroxy-3  :  4  :  4'-tribromoquinoline  respec- 
tively, and  not  the  aforesaid  compounds. 

l-hydroxij-3  :  4  :  A:  -trihromoqiiinoline  cry.stallises  in  long,  brilliant, 
lustrous,  colourless  needles,  and  melts  at  172 — 173°,  not  168°;  its 
basic  properties  are  inappreciable,  for  it  forms  no  platinochloride 
or  methiodide,  but  yields  metallic  derivatives  with  the  alkalis  and  the 
heavy  metals. 

When  1-hydroxy-?  :  4-bromoquinoIinesulphonic  acid  is  treated  with 
tin  and  hydrochloric  acid,  the  hydroxyl  group  is  reduced,  and  the 
hydroquinoline-4-sulphonic  acid,  CgNHm'SOaH, described  byLellniann, 
is  obtained ;  it  crystallises  with  1  mol.  HoO,  and  melts  at  315° 
(uncorr.);  xis  potassium  salt  vfQ.s  ohtaxnedi.  A.   G.    B. 

2'-Quinolylacetaldehyde.  By  E.  Carlier  and  A,  Eixhorx  {Ber., 
23,  2894 — 2897). — 2'-Qninolylacetaldehyde  may  be  prepared  by  the 
electrolysis  of  2'-quinolyl-a-hydroxypropionic  acid,  or  by  the  action 
of  concentrated  sulphuric  acid.  On  treating  quinolylhydroxypropionic 
acid  with  a  glacial  acetic  acid  solution  of  bromine,  dihromoquinolyl- 
acetaldehyde  is  formed,  melting  at  180°.  The  phenylhydrazone  crystal- 
lises from  alcohol  in  prisms  which  melt  at  168 — 169°.  The  oxime 
crystallises  in  white  needles  melting  at  235 — 237°.  By  the  action  of 
phosphorus  pentachloride  on  the  aldehyde,  2' -tv-dichloroethylquinoline, 
CgNHe'CHo'CHCL,  is  formed,  crystallising  from  ether  or  alcohol  in 
white  needles  which  melt  at  80°. 

2' -?>' -Diquinohjl  is  prepared  from  orthamidobenzaldehyde  and 
quinolylacetaldehyde  ;    it  crystallises   from   alcohol  in  white  plates, 
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melting  at  175'o°,  and  is  identical  witli  the  compound  obtained  by 
Weidel  by  the  action  of  sodium  on  quinoline. 

2' -Quinolylacefic  acid  is  formed  by  the  oxidation  of  the  aldehyde,  or 
by  fusion  with  potassium  hydroxide ;  it  cr^-stallises  from  alcohol  in 
Avhite  needles  which  melt  at  275°,  and  may  be  sublimed  without 
decomposition.  The  hydrochloride  melts  at  243°.  The  calcium  salt 
forms  a  white,  crystalline  powder ;  the  silver  salt  decomposes  on 
exposure  to  light,  and  yields  quinaldine  on  distillation  in  an  atmo- 
sphere of  hydrogen ;  it  is  also  formed  by  heating  the  calcium  salt 
with  calcium  oxide. 

2' -Qui7iol ylpropiouic  acid,  CgN-He'CHo'CHj'COOH,  is  prepared  by 
the  reduction  of  quinolylacrylic  acid  with  sodium  amalgam  ;  it 
crystallises  from  water  or  alcohol  in  needles  which  melt  at  115 — 116°. 
The  ethyl  fait  crystallises  from  light  petroleum  in  needles  which 
melt  at  116°.     No  other  salts  could  be  obtained. 

2'-Q>iinolyldihromopropionic  acid,  CgXHe'CHBr-CHBr'COOH,  is 
formed  by  the  action  of  bromine  on  quinolylacrylic  acid  ;  it  crystal- 
lises from  glacial  acetic  acid  in  white  prisms  which  melt  at  180 — 181°. 
If  this  compound  is  dissolved  in  an  alkaline  carbonate  solution,  and 
distilled  in  a  current  of  steam,  2' -quinohjlaceti/lene,  CgXHs'CiCH,  is 
formed  ;  this  is  an  oily  liquid,  and  yields  2' -qiiinolyldibrometlujlene, 
CgNHg'CBriCHBr,  which  is  deposited  from  ether  in  nodnlar  crystals 
melting  at  63 — 64°.  By  the  action  of  excess  of  bromine  ou  tbis 
compound,  a  perhromide  is  obtained,  which  crystallises  in  prisms,  and 
melts  at  195—196°. 

2'-Quinolyldihydroxypropionicacid,C9N'B.6-C'K{0'H.yCB{0^yCOOIi, 
is  prepared  by  the  oxidation  of  quinolylacrylic  acid  with  a  dilute  solu- 
tion of  potassium  permanganate  at  low  temperatures;  it  crystallises 
from  water  or  alcohol  in  prisms  which  melt  at  113° ;  the  ethyl  salt 
forms  prisms  melting  at  110'5°.  J.  B.   T. 

Nitro-  and  Chloro-derivatives  of  /3-Methyl-f-oxyquinazoline 
(Anhydroacetylorthamidobenzamide).  By  L.  H.  Dehoff  (/.  pr. 
Ghein.  [2],  42,  346— oGO;  compare  Abstr.,  1887,  1043).— A7fro-/^- 
methyl-c-oxyquinazoline  is  obtained  by  nitrating  /3-methyI-£-oxyquin- 
nzoline  with  nitric  acid  (sp.  gr.  1"5)  at  the  boiling  point,  and  evapo- 
rating. It  crystallises  from  hot  water  as  a  Avhite  powder  ;  it  begins 
to  darken  at  230°,  but  is  not  further  changed  till  28' f ;  when  heated 
on  platinum  foil,  it  explodes  feebly ;  it  dissolves  in  aqueous  alcohol 
and  alkalis,  but  not  in  ether  or  benzene.  Its  solution  in  ammonia 
gives  a  white  silver  compound  when  ^rrecipitated  witb  silver  nitrate, 
but  is  not  precipitated  by  the  salts  of  other  heavy  metals.  It  crystal- 
lises unchanged  from  hot  strong  hydrochloric  acid.  The  methyl 
comjMund  forms  small,  slender,  white  needles  melting  at  165°. 

No  monochloro-derivative  has  been  obtained. 

Tetrachloro-ft-methyl-t-oxyquinazoUne  is  produced  by  mixing  the 
oxyquinazoline  (8  grams)  with  phosphoric  chloride  ("25  grams),  dis- 
solving the  mixture  in  phosphorous  chloride  (10  grams),  and  heating 
for  12  hours  at  170°;  the  excess  of  the  phosphorus  chlorides  is 
distilled  off,  and  the  residue  washed  with  soda  solution,  and  crystal- 
lised from   alcohol;  the  yield  is  53  per  cent.     It  crystallises  in  white 
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needles  which  melt  at  124 — 125'^,  and  are  insoluble  in  water,  but 
soluble  in  most  other  solvents. 

When  the  tetrachloro-derivative  is  evaporated  with  alcoholic 
potash,  and  the  residue  dissolved  in  water,  filtered,  and  treated  with 
dilute  sulphuric  acid,  a  precipitate  is  obtained  which  crystallises  from 
alcohol  in  yellowish  prisms  melting  at  206 — 2<J7° ;  the  formula  of 
this  substance  is  CgHiCljXj'OH.  The  ethyl  compound,  CgHiCIgNn'OEt, 
is  obtained  at  the  same  time,  beinor  left  undissolved  by  the  water  ;  it 
crystallises  from  alcohol  in  soft,  lustrous,  white  needles  melting  at 
75 — 76°.  The  ataiJe,  CsHjCUXj-XH;,  is  obtained  by  heating  the 
tetrachloro-derivative  Avith  alcoholic  ammonia  at  150 — 160°  for  2 — 3 
hours  ;  the  reaction  mass  is  washed  with  water,  and  heated  with 
alcohol  and  animal  charcoal ;  the  alcoholic  solutioh  is  then  precipi- 
tated with  water.  The  amide  crystallises  in  needles  which  blacken 
at  178^,  and  melt  at  188 — 184°  ;  it  dissolves  in  dilute  alcohol  and 
benzene,  but  not  in  ether,  liirht  petroleum,  or  water;  its  hydro- 
chloride blackens  and  decompo.=es  about  200^.  A  methylamine 
derivative,  C9H4Cl3X/XH^Ie,  was  obtained  by  heating  the  tetrachloro- 
derivative  with  methylamine  at  llO"";  it  forms  white,  microscopic 
needles  (with  1  mol.  HoO),  which  soften  at  149^,  and  melt  at  155°. 
An  anilide,  CgHiClaXo'XHPh,  was  also  obtained ;  it  crystallises  (with 
1  mol.  alcohol)  in  thick,  white,  rhombic  tables. 

A  consideration  of  the  above  compounds  leads   to  the  conclusion 

that    tetrachloro-/:J-methyl-c-oxyquina7,oline    contains    one    atom    of 

chlorine  situated  differently  from  the  other  three,  and  as  this  atom  is 

easily  replaced,  it  cannot   be  in   the  benzene  nucleus;    the  author, 

CCKX 

therefore,  ascribes  the  formula  C6HCl3<^     .k^r    to  the  tetrachloro- 

X CMe 

derivative.      The  above-described  ethyl    and    amido-compounds  will 

thus   be   trichloro-/3 -methyl -c-ethoxyquinazoline    and    trichloro -/3- 

methyl-^-amidoquinazoline,  respectively.     It  is,  however,  still  an  open 

question  whether  /S-raethyl-c-oxyquinazoline  is   really  a  hydroxy-  or 

an    oxy-derivative    (Abstr.,    1887,    1043).       When    the    tetrachloro- 

dei'ivative  is  reduced  with  hydriodic  acid,  ^-methyl-c-oxyquinazoline 

is  obtained ;  y3-methylquinazoline  is  probably  formed,  but  oxidises  at 

once  to  the  oxy-compound.  A.   G.  B. 

Papaveroline.  By  K.  Keacss  (Monatsh.,  11,  350 — 362 ;  compare 
Abstr.,  1889, 166, 167  ;  1887,  1116).— The  hydriodide  of  this  ba.se  has 
been  prepared  by  Goldschniiedt  by  the  action  of  concentrated  hydr- 
iodic acid  on  papaverine,  in  presence  of  amorphous  phosphorus. 
When  a  solution  of  sodium  hydrogen  carbonate,  saturated  with 
carbonic  anhydride,  is  added  to  the  hydriodide,  the  free  base, 
Ci6Hi3X04,2H20,  is  precipitated  as  an  almost  colourless,  crystalline 
powder,  which,  when  dried  in  a  vacuum,  is  perfectly  stable,  and  con- 
tains 2  mols.  HoO,  which  are  given  up  at  100^.  Heated  to  150°,  it 
darkens  in  colour,  and,  on  raising  the  temperature  to  210°,  becomes 
quite  black,  without  having  previously  melted.  The  base  dissolves 
readily  in  mineral  acids,  in  oxalic  acid,  and  in  alcohol,  and  is  very 
soluble  in  acetic  acid  and  in  glycerol.  Dilute  potash  turns  an  alco- 
holic solution  blue  ;    strong  potash  produces  a  dark- violet  coloration. 
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The  hydrochloride,  C,oHi:iX04,HCl  +  H.O,  crystallises  in  white 
needles,  soluble  in  hot  water ;  the  sulphate,  (01611,3X04)0,112801  -t- 
S^HoO,  is  only  slightly  soluble  in  -water ;    the  oxalate, 

(CxeH,3X04),,C,H,04  +  3H,0, 

crystallises  from  "svater  in  spherical  aggregates  of  needles. 

On  distillation  with  zinc-dust  in  a  stream  of  hydrogen,  the  author 
expected  to  obtain  a-bcnzylisoquinoline.  Instead  of  this,  dibenzyldi- 
isoquinoline,  (C,6Hi;lSr)2,  and  a-methylisoquinoline  were  formed.  The 
former  is  insoluble  in  dilute  hydrochloric  acid,  dissolves  readily  in 
ether,  light  petroleum,  acetic  acid,  and  benzene,  and  when  crystallised 
fi'om  alcohol,  melts  constantly  at  234 — 235°  ;  the  latter  is  an  oil, 
which  dissolves  in  dilute  hydrochloric  acid,  and  furnishes  a  platino- 
chloride,  (C,oH9N').,,H,PtCl6  +  l^HoO,  which,  after  recrystallisation 
from  water,  melts  at  229°,  and  a  crvstalline  picrate  which  commences 
to  sinter  at  198°,  and  melts  at  209—210°.  G.  T.  M. 

Strychnine.  By  C.  Stoehe  (J.  pr.  Chem.  [2],  42,  899—415).— 
[Most  of  the  analyses  of  strychnine  which  have  been  made  agree  with 
the  formula  CjiHooNoOo.  The  author  has  prepared  and  analysed 
strychnine  hydrochloride  (with  1^  mols.  H.O),  of  which  he  gives 
crystallographical  measurements,  and  itsplatinochloride  ;  also  strych- 
nine hydrobromide  (with  1  mol.  HoO)  and  hydriodide  (with  1  mol. 
H2O)  ;  his  analyses  confirm  the  above  formula  for  strjxhnine  and  the 
generally  accepted  formula  for  these  salts.  Pure  commercial  strych- 
nine melted  at  265 — 266°  ;  by  converting  this  into  the  hydrochloride, 
reconverting  the  latter  into  .stiwchnine,  crystallising  fi-om  alcohol,  and 
pulverising  the  crystals,  a  light  powder  Avas  obtained  which  darkened 
at  260°,  and  was  a  dark  brownish-yellow  liquid  at  269°.  Glaus  and 
Glassner  give  the  melting  point  of  strychnine  as  284°  (Abstr.,  1881, 
747);  Beckurts  as  285^  (uncorr.,  Abstr.,  1885,  675);  Loebish  and 
Schoop  as  268°  {Monfdsl,.,  6,  858)  ;  Beckurts  as  265°  (Abstr.,  1890, 
1328)  ;  and  Garzarolli-Thurnlackh  as  262^^  (Mouatsh.,  10,  1). 

The  author  has  again  investigated  the  distillation  of  strychnine 
with  lime  (compare  Abstr.,  1887,  604,  682  ;  1888,  63),  and  has  again 
found  that  hydrogen,  ethylene,  ammonia,  ethylamine,  scatole,  /3-pico- 
Hne,  and,  probably,  ethylpyridine  are  produced.  As  the  d-picoline 
thus  obtained  seems  to  be  identical  with  that  obtained  from  other 
sources,  it  may  be  allowed  that  all  /^-picolines  at  present  known  ai'e 
identical,  whatever  their  source  (compare  Ladenburg,  Abstr.,  1890, 
1432). 

To  obtain  trichloro.strychnine  (Ab.str.,  1887,  604)  dry,  powdered 
strychnine  hydrochloHde  is  heated  with  phosphoric  chloride 
(4—5  parts)  nnd  chloroform  in  a  reflux  apparatus  on  the  water-bath 
as  long  as  hydrogen  chloride  is  evolved  ;  water  is  then  added,  and  the 
chloroform  distilled  oif ;  ammonia  is  added,  the  liquid  extracted  with 
ether,  and  the  ether  residue  crystallised  from  alcohol  containing 
hydrochloric  acid.  It  gives  much  the  same  reaction  as  strychnine 
with  potassium  dichromate  and  sulphuric  acid,  and  a  similar  colour 
with  nitric  and  sulphuric  acids. 

When  an  excess   of   phosphoric  chloride   (7 — 8  parts)  is  used,   a 
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liic^her  chlorinated  derivative  is  obtained;  after  distilling'  off  the 
chloroform,  an  insoluble  mass  is  left  which  is  extracted  with  benzene. 
This  derivative  crystallises  in  long,  slender,  colourless  needles  when 
absolute  alcohol  is  added  to  the  hot  benzene  solution ;  its  composition 
is  in  approximate  agreement  with  a  pentachlorostrychnine  ;  it  darkens 
and  melts  at  224"  ;  it  does  not  give  the  same  reaction  as  trichloro- 
strychnine  with  nitric  and  sulphuric  acids.  A.  G.  B. 

Brucine.  By  L.  Bkf{kxi)  and  C.  Stoehk  (./.  pr.  Chem.,  42, 
415— 420j.— De  Coninck  (Abstr.,  1882,  789j  distilled  brucine  with 
potash,  but  obtained  no  homologues  lower  than  lutidine. 

The  gaseous  products  of  the  distillation  of  brucine  with  slaked  lime 
were  hydrogen,  ammonia,  and  ethylene.  The  distillate  was  at  first  a 
colourless  liquid  with  a  yellow  oil  suspended  iu  it,  but  it  rapidlv 
became  browni.sh-red  in  air ;  it  was  acidified  with  hydrochloric  acid 
and  distilled  in  steam,  whereby  a  few  drops  of  scatole  were  obtained, 
but  the  bulk  of  the  liquid  did  not  distil.  The  liquid  was  shaken  with 
ether,  and  then  solid  potash  was  added  to  it  until  all  the  oily  bases 
had  separated;  these  were  then  dissolved  in  ether.  The  aqueous 
liquid  contained  ammonia  and  methylamine,  while  the  bases  iu  the 
ethereal  solution  wore  found  to  be  mainly  /3-picoIine  and  a  lutidine, 
probably  /3-ethylpyridine,  together  with  smaller  quantities  of  other 
pyridine  bases  ;  quinoline  bases  were  absent.  The  /:i-picoline  boiled 
at  142 — 14y°,  and  was  identical  with  that  obtained  from  strychnine 
(previous  abstract)  ;  its  sp.  gr.  at  0''/4^  was  0"9756  (Zanoni,  0'9771). 

A.  G.  B. 

Alkaloids  of  Veratrum  album.  Bv  C.  Pehk>chex  (./.  Pharm. 
[5],  22,  2(;.j— 2o9;  from  Pham,.  Zeit.  Euss.,  29,  339).— The  rhizome 
of  the  wild  plant  gives  057  to  0  66  per  cent,  of  mixed  alkaloids, 
whilst  the  cultivated  rhizome  yields  only  0  29  per  cent.  The 
powdered  root  is  macerated  with  alcohol  during  six  days  at  the 
ordinary  temperature,  and  this  repeated  a  second  and  third  time,  the 
last  time  with  the  addition  of  acetic  acid.  The  first  alcoholic  extract 
is  faintl}'  acid  from  the  presence  of  jervic  acid.  The  alcoholic  solu- 
tions are  united,  and  the  major  portion  of  the  alcohol  is  removed  by 
distillation  under  reduced  pressure  ;  on  the  addition  of  3  to  4  vols,  of 
boiling  water,  resinous  substances  are  precipitated,  Avhich  are  re- 
moved by  filtration.  The  remaining  resinous  and  colouring  matters 
are  removed  by  agitation  with  ether.  Hydrogen  sodium  carbonate  is 
then  added  to  alkaline  reaction,  then  ether,  and  sub.sequently  chloro- 
form. When  the  ether  and  chloroform  solutions  are  evaporated,  the 
mixed  alkaloids  are  left,  and  these  on  being  treated  with  absolute 
ether,  give  veratroidine  and  a  minute  amount  of  jervine  in  solution, 
whilst  the  insoluble  portion  contains  jervine  and  a  third  alkaloid, 
pseudojervine.  Veratroidine,  C32H53XO9,  melts  about  149",  and  chars 
about  172".  It  is  optically  inactive.  At  22"5°,  1  part  dissolves  in 
18  parts  of  benzene,  5 '9  of  chloroform,  and  9'09  of  absolute  ether.  It 
dissolves  in  alcohol  in  almost  all  proportions.  Yeratroidine  yields 
amorphous  salts  with  hydrochloric,  hydrobromic,  sulphuric,  nitric, 
oxalic,  and  acetic  acids.  Most  of  the  general  reagents  for  alkaloids 
give  with  this  base   more  or  less  of   a  precipitate,  according  to  the 
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state  of  concentration.  A  hydrochloric  solution  of  1  :  5000  gives  a 
faint  turbidity  with  mercur}-  potassium  iodide,  and  a  solution  of 
1  :  3500  a  turbidity  with  phosphomolybdic  acid.  With  concentrated 
sulphuric  acid,  veratroidine  gives  a  yellow  liquid  which  passes  thi'ough 
orange-red  to  cherry-red,  with  a  green  Huoresceuce,  \vhilst  concen- 
trated nitric  acid  produces  a  transient  rose  colour  which  soon  passes 
to  citi'on-yellow.  Hydrochloric  acid  (ll'O  per  cent,  is  best)  gives  a 
beautiful  rose  coloration  ;  this  serves  to  distinguish  veratroidine  from 
veratrine.  Veratroidine,  when  heated  at  120°  with  ethyl  iodide  in  a 
sealed  tube  for  40  hours,  3-ields  the  comjiound  Co.HsaiSrOg.'iEtl.  'Pseudo- 
jervine,  C20H49NO12,  forms  large,  rhombic  crystals.  The  root  does  not 
contain  more  than  0'006  per  cent.  The  alkaloid  begins  to  turn  yellow 
:it  215°,  and  melts  at  259°  with  blackening.  It  is  optically  inactive. 
At  22°,  1  part  of  this  base  dissolves  in  lO'S/O  parts  of  light  petroleum, 
in  372  parts  of  benzene,  1021  parts  of  absolute  ether,  41  of  chloro- 
form, and  184"8  of  absolute  alcohol.  With  phosphomolybdic  acid,  a 
solution  of  1  :  10,000  gives  a  perceptible  turbidity  ;  but  with  mercury 
potassium  iodide,  the  dilution  should  not  exceed  1  :  6000.  The  pure 
base  gives  no  colour  with  either  hydi-ochloric,  nitric,  or  suljihuric 
acids,  the  latter  mixed  with  sugar  or  with  other  reagent.  When 
mixed  with  minute  quantities  of  jervine,  it  gives  the  coloration 
reactions  described  as  characteristic  of  it  by  AVright  and  LufF. 
Jervine,  CUH22NO2,  crystallises  from  a  boiling  alcoholic  solution  in 
beautiful  white  needles.  It  melts  at  237"7°,andis  slightly  IsRvorotary. 
At  2o°,  1  part  of  the  base  dissolves  in  1658  parts  of  benzene,  in 
268  parts  of  absolute  ether,  in  60  of  chloroform,  and  16'8  parts 
of  absolute  alcohol.  The  base  is  insoluble  in  light  petroleum, 
and  very  slightlj-  soluble  in  ethyl  acetate,  water,  and  carbon  bi- 
sulphide. Beautiful  rhombic  crystals  of  the  normal  hydrochloride, 
with  2  mols.  H2O,  are  obtained  by  mixing  an  alcoholic  solution  of 
the  base  with  an  alcoholic  solution  of  hydrogen  chloride  ;  sulphuric 
acid  gives  an  acid  salt  under  the  like  conditions.  Jervine  is  cha- 
racterised by  the  violet  coloration,  passing  to  blue,  which  it  gives 
with  sulphuric  acid  and  sugar ;  veratroidine,  with  this  test,  gives  a 
brown  coloration.  J.   T. 

Benzyl  Derivatives  of  Piperidine,  Tetrahydroquinoline,  and 
Pyridine.  A  New  Method  of  Formation  of  Benzyleneimides. 
By  E.  Lellmanx  and  H.  Pekiutn  {Annalen,  259,40 — '61). — Paranitro- 
henzyljnperidine,  N02*C6H4'CH2*C5NHio,  is  obtained  when  piperidine  is 
gradually  treated  with  paranitrobenzyl  chloride  in  well-cooled  alco- 
holic solution,  the  mixture  then  boiled  for  about  an  hour,  and  the 
liydrochloride  thus  produced  decomposed  Avith  water.  It  crystallises 
from  light  petroleum  in  large,  amber-coloured  plates,  melts  at  34°,  and 
is  very  readily  soluble  in  mineral  acids  and  most  oi'ganic  solvents,  but 
only  sparingly  in  water.  The  hydrochloride,  Ci2Hi6N302,HCl,  crystal- 
lises from  hot  alcohol  in  light-brown  prisms,  melts  at  236°,  and  is 
readily  soluble  in  water,  but  insoluble  in  ether,  benzene,  and  light 
petroleum.  The  platinocTiloride,  (Ci2Hi6N202)2,H2PtCl6,  is  a  yellow, 
amorphous,  unstable  compound. 

raramidobenzylpijieridine,  C12H18N2,  is  formed  when  the  preceding 
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compound  is  reduced  with  tin  and  hydrochloric  acid  ;  the  product  is 
distilled  with  steam  and  recrystallised  from  hot  light  petroleum,  from 
which  it  separates  in  colourless  needles  melting  at  87''.  It  is  readily 
soluble  in  most  ordinai-y  solvents  except  water.  The  hydrochloride, 
Ci2H,t,X2,2HCl,  crystallises  in  yellow  needles  and  is  very  readily 
soluble  in  water. 

DimethylaHilmeazobenzylpiperidine,  NMe2"C6H4'N2*C6H4*CH2'C5NHio, 
is  produced  when  a  solution  of  paramidobenzylpiperidine  in  well- 
cooled  concentrated  hydrochloric  acid  is  ti-eated  first  with  sodium 
nitrite,  and  then  with  dimethylaniline.  It  crystallises  from  alcohol  in 
golden  needles,  melts  at  109",  and  dissolves  in  dilute  acids,  yielding  a 
dark-violet  solution,  the  colour  of  which  changes  to  yellow  on  the 
addition  of  water ;  it  is  readily  soluble  in  the  ordinary  organic 
solvents,  biit  onl}-  .sparingly  soluble  in  watt-i-.  The  hydrochloride 
crystallises  from  alcohol  in  small,  bluish-black  needles,  and  its 
aqueous  solution  imparts  to  silk  and  wool  a  yellow  coloration. 

Faramidochlorobenzylpiperidine,  NHs'CsHjCl-CHa'CsNHio,  is  ob- 
tained, mixed,  however,  with  paramidobenzylpiperidine,  when  the 
brown  light  petroleum  mother  liquors  obtained  in  the  purification  of 
the  last-named  compound  are  evaporated ;  it  can  be  purified  by  con- 
verting it  into  the  hydrochloride.  It  crystallises  from  light  petr- 
oleum in  colourless  needles  melting  at  76— -76'o°.  The  hydrochloride, 
Ci2HnClN2,2HCl,  fonns  yellow,  well-defined,  transparent  crystals. 

Orthonitrohenzylpiprridine,  CioHisNoOo,  prepared  as  described  m  the 
case  of  the  corresponding  para-compound,  is  a  thick,  yellow  oil 
having  an  odour  i-ecalling  that  of  piperidine ;  it  is  soluble  in 
mineral  acids  and  most  ordinary  organic  solvents.  The  hydrochloride^ 
Ci2Hi6Xi02.HCl,  separates  from  hot  alcohol  in  well-defined,  yellowish- 
green,  transparent  crystals,  sinters  together  at  124°,  and  melts  com- 
pletely at  209".  The  platiiwchloride,  (Ci2Hi6X202)2,H2PtCl6,  is  a 
yellow,  amorphous  compound. 

Orihamidohenzylpiperidine,  C12H1SX2,  crystallises  from  hot  light 
petroleum  in  almost  colouriess,  rhombic  plates,  melts  at  82'o°,  and  is 
readily  soluble  in  mineral  acids,  alcohol,  benzene,  &c.,  but  more 
sparingly  in  water. 

MetanitrohenzyJpiperidine,  C12H16X2O2,  is  an  oil,  and  resembles  the 
isomerides  desciibed  above  in  its  behaviour  with  solvents.  The 
hydrochloride  separates  fi'om  alcohol  in  yellow,  rhombic  crystals. 
The  platinochloride,  (Ci2Hi6N202)2,  HoPtCle,  is  yellow  and  amorphous. 

JUetarnidobenzylpiperidine,  C12H16XJ,  crystallises  from  light  petr- 
oleum in  colourless  needles,  and  melts  at  112°. 

Paranitrohenzyltetrahydroquinoline,  X02"C6H4'CH2'C'jXHio,  can  be 
obtained  by  heating  pai-anitrobenzyl  chloride  (1  mol.)  with  tetra- 
hydroquinoline  (2  mols.)  for  1  to  2  hours  in  alcoholic  solution,  and 
decomposing  the  salt  thus  produced,  with  water;  it  crystallises  from 
hot  alcohol  or  ether  in  long,  bright-red  prisms  melting  at  l(j2°.  The 
platinochloride,  (Ci6Hi6X202)2,H2PtCl6,  is  a  sparingly  soluble,  yellowish- 
red  compound.  The  con-esponding  ortho-compound  crystallises  in 
brownish-red  plates,  melts  at  111",  and  forms  a  yellow,  amorphous 
platinochloride.  The  meta-hase  crystallises  from  alcohol  in  short,  red 
prisms,  melts  at  99°,  and  is  only  moderately  easily  soluble  in  ether^ 
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cold  alcohol,  chloroform,  and  dilute  acids.  The  three  nitrobenzyl- 
tetrahydroquinolines  are  only  feeble  bases,  and  their  hydrochlorides 
are  decomposed  by  water ;  they  give  Kiinig's  reaction  for  tetrahydro- 
quinoline  with  oxidising  agents,  and  on  reduction  they  yield  the 
corresponding  amido-compounds,  of  which  the  meta-derivative, 
XHo-CsH/CHo-XCsHin,  is  crystalline,  and  melts  at  82°. 

Paranitrohenzylpyridin'}  chloride,  NOo'CsHi'CHo-CsNHsCl,  is  formed 
when  paranitrobenzyl  chloride  is  warmed  with  excess  of  pyridine.  It 
crystallises  from  alcohol  in  yellow  prisms,  sinters  together  at  about 
90",  melts  at  about  103°,  and  is  readily  soluble  in  water,  alcohol,  ben- 
zene, and  mineral  acids,  bat  only  very  sparingly  in  ether  and  light 
petroleum.  The  pJatinocliloride,  (Ci2HiiN'-,02Cl)2,PtCl4,  crystallises 
from  dilute  hydrochloric  acid  in  golden  plates,  and  melts  at  220 — 223° 
with  decomposition. 

Paramidohenzylpyridine  chloride  hydrochloride,  Ci2Hi3l^2Cl,HCl,  is 
obtained  in  yellow  crystals  when  the  niti-o-compound  is  reduced  with 
tin  and  hydrochloric  acid.  It  melts  at  183 — 185°,  decomposes  at 
200 — 202°,  and  is  only  sparingly  soluble  in  alcohol.  When  treated 
with  alkalis,  it  yields  a  yellowish,  resinous  compound  which  does  not 
melt  below  280"^,  and  when  heated  at  210 — 220^  it  is  decomposed  into 
the  hydrochlorides  of  pyi'idine  and  parabenzyleneimide.  The  platino- 
chloride,  (C,2Hi3XoCl)2,H2PtC]6,  is  crystalline. 

Orthonitrohenzylpyridine  cfeZo/'iVZe,  C10H11X2O2CI,  prepared  by  heating 
pyridine  with  orthonitrobenzyl  chloride,  crystallises  from  alcohol  and 
ether  in  yellowi.sh  prisms,  melts  at  about  7i^°,  and  gradually  decom- 
poses at  a  higher  temperature ;  it  resembles  the  corresponding  para- 
compound  in  its  behaviour  with  solvents.  The  platlnochloride, 
(Ci2HnX202Cl)2,PtCl4,  cry.stallises  in  yellow  scales. 

Orthamidobenzylpyridine  chloride  hydrochloride,  CioHisXoCljHCl,  is  a 
colourless,  semi-crystalline  powder,  which  melts  at  about  169°  and 
decomposes  at  a  higher  temperature,  yielding  orthobenzyleneimide  ; 
the  last-named  compound  is  a  I'eddish- brown  powder  which  does  not 
melt  below  290^ 

Metanitrohenzylpyridine  chloride,  C12H11N2O2CI,  crystallises  from 
alcoholic  ether  in  yellow  needles,  sinters  together  at  60°,  and  melts 
coni])letely  at  100°.  The  platlnochloride,  (CioH„N202Cl)2,PtCli, 
crystallises  in  small,  yellow  needles.  Metamidohenzylpyridine  chloride 
hydrochloride,  CioHisXoCljHCl,  is  a  colourless  powder  which  melts  at 
about  220°  with  decomposition. 

"V'TT 

Metabenzyleneimide,    CeHi-^J!^      ,    is  obtained,    together   wdth    pyr- 

CH2 
idine  hydrochloride,  when  the  preceding  compound  is  heated  at 
230°  ;  it  is  a  yellow,  amorphous  powder  melting  at  120 — 145°.  The 
j)latinochloride  has  the  composition  (C7H7N)2,H2PtCl6.  Molecular 
weight  determinations  by  Raoult's  method  gave  results  which  showed 
that  parabenzyleneimide  is  probably  a  polymeride  of  a  compound  of 
the  molecular  formula  CiHvX.  F.   S.  K. 

Tropidine.  By  A.  Eixhorx  {Ber.,  23,  2889— 2894).— By  the 
action  of  aqueous  hypochlorous  acid  on  tropidine,  two  compounds 
are  formed,  and  may  be  separated    by  recrystallisation  from  dilute 
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alcohol ;  the  one  is  deposited  in  long,  lustrous  prisms  which  melt  at 
I'.iS" ;  the  second  is  more  soluble,  separates  in  white,  nodular  crystals 
melting  at  108—109°,  and  has  the  formula  CsH,3N,H0Cl. 

On  heating  tropidine  with  a  glacial  acetic  acid  solution  of  hydro- 
bromic  acid  in  a  sealed  tube  at  100°,  the  salts  of  two  isomeric 
hydrobroniotropidine  iiydroijromidcs  are  formed,  and  may  be  sepa- 
rated by  crystallisation  from  alcohol  ;  the  more  insoluble  is  termed 
the  a-compound,  and  the  second  the  /3-compound.  a-IIydrohromo- 
trnpldine  hyilrnhromide,  ChH|4NlJr,HBr,  is  obtained  as  the  chief  pro- 
duct if  the  heating  is  continued  for  7'>  hours;  it  is  very  soluble  in 
water,  and  crystallises  in  transparent  prisms  which  melt  at  21'.* — 220". 
The  free  base  is  liberated  by  the  action  of  aqueous  soda.  f3-Hi/dro- 
hromotropidine  hydrohroniide,  CVHi4NBr,HIJr  +  HoO,  is  formed  it  the 
reaction  is  allowed  to  proceed  for  only  2i  hours  ;  it  crystallises  from 
alcohol  in  lustrous,  prismatic  needles  melting  at  113 — 114° ;  on 
heatiug  to  105°,  the  anhydrous  compound  is  obtained,  which  difiers, 
however,  from  the  a-derivative.  The  free  base  is  formed  by  the 
action  of  alkalis;  on  treating  it  first  with  anhydrous  sodium  acetate 
and  then  with  aqueous  soda,  a  small  quantity  of  a  base  is  obtained 
which  yields  a  plaiinochlon'de  melting  at  200° ;  tropine  platinochloride 
melts  at  the  same  temperature.  The  author  suggests  that  the  com- 
pound prepared  by  Ladenburg  (compare  Abstr.,  18*J0,  1167),  by  the 
action  of  hydrobromic  acid  on  tropidine  at  low  temperatures,  is  really 
identical  with  /i-hydrobromotropidine. 

Tropidine  dibromide,  Ct.Hi;,NBr...,  is  pi-epared  by  treating  a  glacial 
acetic  acid  solution  of  tropidine  with  excess  of  bromine  dissolved  in 
the  same  medium  ;  the  oil  which  separates  is  washed  with  sulphurous 
acid  ;  on  the  addition  of  potassium  carbonate,  the  dibromide  sepa- 
rates. On  adding  water  to  the  alcoholic  solution,  it  crystallises  out  in 
small,  lustrous  plates  which  melt  at  66 — G7"5°  with  previous  softening. 
On  boiling  the  dibromide  with  dilute  sodium  hydroxide  solution,  a  pene- 
trating, aromatic  odour  is  produced  whi(.'h  greatly  resembles  that  of 
dihydrobeuzaldehyde  (compare  this  vol.,  p.  67).  J.  B.   T, 

Aconitine,  By  A.  Luhbe  {Chem.  Centr.,  1890,  ii,  148 — 149  ;  from 
Apoth.  Zeit.,  5,  321). — From  the  tubers  of  the  Japanese  plant  Kusa- 
uzu,  the  author  has  extracted,  b}-  means  of  DuquesueTs  method, 
an  alkaloid  of  the  formula  C33H44KOi2,  which  he  considers  to  be  iden- 
tical with  the  alkaloid  obtained  from  Aconitum.  napellus.  Wright's 
formula  for  aconitine  is  C:3:5H4:j]S'Oi2,  whilst  that  of  Jiirgens  is  C:;3H47^0io. 

Aconitine  forms  radialh-  fibrous  groups  of  crystals  of  the  rhombic 
system.  The  crystals  measured  by  the  author  had  the  following- 
faces : — Obtained  from  the  cold  saturated  solution,  ooPco,  ooP,  OP; 
from  the  hot  saturated  solution,  ooP,  ooPco,  OP,  Pcx?,  P.  At  110°, 
it  is  partially  decomposed;  it  melts  at  183 — 184"^;  [ajo,  — 34'46. 
The  taste  is  not  bitter,  but  prickly  and  burning.  The  most  delicate 
reagents  for  aconitine  are  hydrogen  iodide  and  potassium  mercury 
iodide.  The  hydriodide,  even  when  present  in  very  small  quantity 
(002  milligram),  appears  crystalline  under  the  micro.scope.  Pseudo- 
aconitine  could  not  be  detected.  The  author  finds  that  aconitine  has 
the  same  phj-siological  properties  as   are   ascribed   to  it  by  Lcwins, 
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actino-  on  tlie  extremities  of  certain  nerves.  It  does  not  appear 
itself  to  undergo  any  change,  nor  does  it  in  any  way  decompose  the 
blood  corpuscles. 

From  the  tubers  of  Langaard's  variety,  "  Shirakawauzuware  "  of 
Aconitum  sinense,  the  author  obtained  0'02  per  cent,  of  a  crystalline 
alkaloid  and  two  amorphous  bases.  He  considers  the  alkaloid  to  be 
identical  v,-ith  aconitine  from  Aconitum  napellus ;  it  melts  at  180'9°. 
Pseudoaconitine  could  not  be  detected.  J.  W.  L. 

Hydrastine.  By  M.  "Freund  and  M.  Heim  (Ber.,  23,  2897— 
2910). — It  has  previously  been  shown  (Abstr.,  1890,  532)  that  alkyl- 
hvdrastines  are  formed  by  the  action  of  alkalis  on  the  additive  com- 
pounds of  hydrastine  and  alkyl  haloids ;  aqueous  ammonia  reacts  in  a 
similar  manner  in  the  cold,  but  on  boiling  an  alcoholic  solution  of 
hydrastine  methiodide  with  concentrated  aqueous  ammonia,  a  com- 
pound is  obtained  crystallising  from  alcohol  in  white,  strongly 
refractive,  rhombic  plates  which  melt  at  180°,  are  almost  insoluble  in 
water,  and  dissolve  sparingly  in  ether,  carbon  bisulphide,  or  beuzene. 
The  substance  is  a  powerful  base,  and  decomposes  ammonium  salts ; 
it  has  the  formula  CaaHoeNoOs,  and  the  author  proposes  to  term  it 
metlujllvjdrastamide.  It  may  also  be  obtained  by  the  action  of 
ammonia  on  methylhydrastine.  The  salts  of  the  amide  are  somewhat 
difficult  to  prepare,  as  they  readily  part  with  the  elements  of  water. 
T\ie  picrate  crystallises  from  alcohol  in  small,  yellow  needles.  The 
hydrochloride,  'CnM.^'^X^^JS.Cl  +  2HoO,  is  deposited  in  white  needles 
which  melt  at  116 — 118°. 

Methijlhydrastimide,  C-^Ji^iSiOs,  is  prepared  by  the  action  of  dilute 
acids,  or  of  concentrated  potassium  hydroxide  solution,  on  the  amide ; 
it  crystallises  from  alcohol  in  slender,  light-yellow  needles  which 
melt  at  192°,  and  are  insoluble  in  water.  The  hydrochloride, 
CkHo4X;05,HC1,  crystallises  from  absolute  alcohol  in  slightly  yellow 
needles  which  melt  at  227°  ;  a  hydrated  salt  melting  at  110 — 120° 
may  also  be  obtained.  The  platinochloride  crystallises  from  hydro- 
chloric acid  in  brown  rhombohedra  melting  at  205°  with  decomposi- 
tion. The  sul])hate  is  deposited  from  alcohoi  in  yellow  crystals  which 
melt  at  218°.  The  nitrate,  C20H24X2O3.HXO3  +  H3O,  crystallises  in 
slender  needles  which  decompose  at  about  230°. 

CO 

Hemipinimide,  C6H2(OMe)o<QQ>NH,  is  formed  by  the  oxida- 
tion of  methylhydrastamide  Avith  dilute  nitric  acid. 

Ethylhydrastamide,  CosHosXjOe,  is  prepared  by  the  action  of 
ammonia  on  hydrastine  ethiodide,  and  is  more  readily  soluble  in 
alcohol  than  the  methyl  derivative ;  it  crystallises  in  rhombic  plates 
which  melt  at  140°. 

Ethylhydrastimide,  C23H24X2O5,  is  obtained  on  treating  the  amide 
with  dilute  acids ;  it  crystallises  from  alcohol  in  rhombohedra  which 
melt  at  150 — 151". 

Methylhydrastimide  methiodide,  C22H24Xo05,MeI  +  l^HoO,  is  formed 
by  the  action  of  methyl  iodide  on  methylliydrastanaide  or  methyl- 
hydrastimide  ;  it  ci'jstallises  from  water  in  yellow,  flat  rhombohedra 
which  melt  at  2-10 — 245°. 
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The  action  of  aminos  on  the  additive  compounds  of  hj^drastine  and 
alkyl  haloids  is  stj-ictly  anah)f^ous  to  that  of  ammonia  itself.  Mdhyl- 
hrj<lrastom''fhi/lamide,  C^sH^gN.Oe,  is  prepared  by  heating  hydrastine 
methiodide  with  an  alcoholic  solution  of  methylaniine  in  a  sealed 
tube  at  100^  ;  it  crystallises  from  alcohol  in  white  rhombohedra 
melting  at  182°,  and  is  not  acted  ou  by  concentrated  afjueons  potash. 
The  hydrochloride  ci'ystallises  from  alcohol  in  white  needles  which 
melt  at  J  93°.  Hemipinomethylimide  is  formed  b}'  the  oxidation  of  the 
base  with  dilute  nitric  acid.  MethylJiijdraatethyJamidi',  Co^HmX-jOc,  is 
obtained  by  digesting  hydrastine  metliiodide  with  an  alcoholic  solu- 
tion of  ethylamine  for  several  days ;  it  fomis  white  crystals  vvhich 
melt  at  162'^,  and  yields  hemipinethylimide  on  oxidation.  Methyl- 
hydrastisoamylamide,  CM-Hv;X20fi,  is  deposited  from  alcohol  in  long, 
slender  crystals  which  melt  at  171^.  On  heating  this  compound  with 
a  large  excess  of  dilute  hydrochloric  acid,  melhylhydrastisoamylimide  is 
formed  as  an  oily  liquid  ;  the  plat inochloride  is  a  yellow,  crystal- 
line powder.  Methylhydrastallylamide,  CojHsoNnOe,  crystallises  from 
alcohol,  and  melts  at  158'.  By  the  action  of  dilute  hydrochloric  acid, 
the  corresponding  imide  is  obtained  as  a  viscid  liquid  which  yields  a 
■CYjaivdWne  platinocliloride.  In  the  authors'  opinion,  the  above  results 
all  teud  to  confirm  the  second  of  the  formulae  proposed  for  methyl- 
hydrastine  (loc.  cit.)  ;  the  action  of  ammonia  on  methylhydrastine  is 
tlierefore  represented  as  being  strictly  analogous  to  its  action  on 
benzylideuephthalide  ;  methylhydrastamide  and  methylhydrastimide 
would  consequently  be  represented  by  the  formulee 

NMe2-CHo-CH,-C6Ho(02CH2)-CH2-CO-C6H.,(OMe)oCO-N'H2 
[CHa  :  Ha  :  CH,  =  1:4:5:6;  (OMe),  :  COXH,  :  CO  =  1  :  2  :  3  :  4] 

and  C6H,(0Me).<_/i,.^jj^^^^^^^^^^^^^^^^^^^^_^.^^^^^  respec 
tively.  J.  B.  T. 

Hydrastine.  By  .M  Freuxd  and  A.  Philips  (Ber.,  23,  291U— 
2917  ;  compare  preceding  abstract). — Hydrastine  allyl  iodide, 

C,,H,.T^06,C3H5l, 

is  prepared  by  treating  an  alcoholic  solution  of  hydrastine  with 
excess  of  allyl  iodide ;  it  crystallises  from  water  or  dilute  alcohol  in 
small,  white  needles  which  melt  at  193°.  By  the  action  of  potassium 
hydroxide  (1  mol.)  on  this  compound,  allylhydrastiyie,  CyHo^XOfi,  is 
formed,  crystallising  from  alcohol  and  ether  in  deep-yellow  needles 
which  melt  at  116°.  Allylhydraste'ine,  CoJI^^^O^  -f-  liHoO,  is  pre- 
pared by  boiliug  allylhydrastine  with  concentrated  aqueous  potash, 
and  is  deposited  from  water  in  white  crystals  which  melt  at  136". 
Allylhydrastamide,  C24H2slNr206,  is  formed  by  the  prolonged  action  of 
aqueous  ammonia  on  an  alcoholic  solution  of  hydrastine  allj'l  iodide  ; 
it  may  be  recrystallised  from  dilute  alcohol,  and  melts  at  156°. 
Allylhydrast imide,  C24H36N2O5,  is  prepared  by  the  action  of  dilute 
acids,  or  of  concentrated  aqueous  potash,  on  the  amide  ;  it  is  dejDosited 
from  dilute  alcohol  in  pale-yello^v  crystals  which  melt  at  139".     The 
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hydrochloride  is  obtained  from  alcoliol  in  pale-^-ellow  crystals  melting 
at  211°.  The  sulphate  crystallises  froni  dilute  alcohol  in  small,  deep- 
yellow,  slender  needles  which  melt  at  235°.  AUylhydrastimide  allyl 
iodide,  C^tHsiX^OsI,  is  formed  by  tlie  action  of  allyl  iodide  on  allyl- 
bydrastamide  or  allylliydrastimide  ;  it  crystallises  from  dilate  alcohol, 
and  melts  at  207".  On  boiling  tbis  compound  witb  concentrated 
aqueous  potasb.  diallylamine  is  eliminated,  and  a  substance  of  tbe 
formula  C.oHnNO.,  is  formed,  to  which  it  is  proposed  to  apply  the 
term  hydrastophthalimidine ;  it  is  deposited  in  deep-yellow  ciystals 
whicb  melt  at  226°,  and  is  strictly  analogous  to  tbe  compounds 
previously  described  (lac.  cif.).  Dibromohj/drastophthalimidine, 
C2nHi7X05Br2,  is  pi-epared  by  treating  the  preceding  compound  witb 
bromine  (2  mols.)  ;  and  on  the  addition  of  light  petroleum  to  its 
benzene  solution,  it  crystallises  in  pale-yellow  plates  melting  at  158°. 

Tbe  constitution  of  the  above  compounds  corresponds  with  that  of 
tbe  derivatives  previously  described  (loc.  cit.).  J.  B.   T. 

Hydrobromanhydroecgonine.  By  A.  Eichexgrux  and  A. 
EiNHOKX  (Ber.,  23,  2888). — Anhydroecgonine  hydrochloride  is  beated 
at  100°  for  G — 7  days  ^ntb  five  parts  of  a  solution  of  hydrogen  brom- 
ide in  glacial  acetic  acid,  saturated  at  0°.  The  product  is  allowed  to 
crystallise,  and  tbe  crystals  treated  with  hot  water ;  on  cooling, 
hydrobromanhydroecgonine  hydrohromide,  C9Hi4XOoBr,HBr,  is  depo- 
sited in  strongly  refractive  prisms  which  melt  at  250°  with  decom- 
position, and  are  vei*y  sparingly  soluble  in  water,  alcohol,  or  glacial 
acetic  acid.  J.  B.  T. 

Alkaloids  of  the  Areca  Nut.  By  E.  Jahxs  (Ber.  23,  2972— 
2978). — The  author  has  previously  described  tbe  preparation  of  the 
two  alkaloids,  arecoliue,  CgHn^Oo,  and  arecaine,  CtHuNOo,  from  the 
areca  nut  (Abstr.,  1889,  420),  and  mentioned  also  a  third  substance, 
obtained  in  small  quantity,  the  nature  of  which  could  not  then  be 
ascertained.  Further  investigation  has  shown  that  this  compound  is- 
choline,  which  was  identified  by  its  platinochloride.  The  latter 
crvstallises  from  water  in  orange-red,  anhydrous,  mono.symmetric 
plates,  and  not  as  stated  by  Hundeshagen  (/.  pr.  Chem.  [2],  28,  246), 
in  rhombic  crystals.  The  statement  of  the  latter,  that  the  platino- 
chloride crystallises  from  dilute  alcohol  in  anhydrous,  yellow  octa- 
hedra  is  also  partially  incorrect,  as  the  crystals  thus  obtained  contain 
1  mol.  HoO.  The  anhydrous  compound  melts  with  evolution  of  gas 
at  225°.      Choline  anrochloride  melts  at  244 — 245". 

"When  arecoline  is  heated  in  a  sealed  tube  with  hydrochloric  acid, 
or  boiled  with  hydriodic  acid,  potash,  or  baryta- water,  a  methyl  group 
is  eliminated,  and  a  new  compound  having  the  composition  CtHuXO^ 
obtained.  This  is  isomeric  with  arecaine,  and  may  therefore  be 
termed  arecaidine.  It  is  most  readily  prepared  by  means  of  baryta- 
water  or  hydriodic  acid,  and  crystallises  from  60 — 70  percent,  alcohol 
in  colourless,  four-  or  six-sided  plates  which  contain  1  mol.  H.;0.  It 
loses  the  latter  at  100^,  and  then  melts  with  evolution  of  gas  at 
222 — 223°,  and  carbonises  on  further  heating.  It  is  readily  soluble 
in  water  and  dilute  alcohol,  almost  insoluble  in  absolute  alcohol, 
ether,  chloroform,  and   benzene.     Its   solution  is  coloured  red  by  a 
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trace  of  ferric  chloride,  and,  like  arecaine,  which  it  closely  resembles 
in  other  respects,  it  is  not  poisonoas. 

Its  plalinochloride,  (C7HiiN02)5,H2PtCIfl,  crystallises  in  yellow 
octohedra  which  melt  at  208 — 209°  with  evolution  of  gas.  and  the 
nnrnchloridc,  C:HiiNOo,HAuCli,  forms  four-sided  prisms  which  melt 
at  197—198°. 

If  finely  divided  areca'idine  he  suspended  in  methyl  alcohol,  and 
the  latter  saturated  Avitli  hydrogen  chloride,  arecoline  is  re-formed. 
If  ethyl  alcohol  be  substituted  for  methyl  alcohol,  arecaidine  ethyl 
ether,  or  homarecoUne,  C.,H,5N0,.  is  obtained ;  this  is  a  colourless, 
strongly  alkaline  liquid,  miscible  with  water,  alcohol,  and  ether, 
distils  without  decompo.sition,  is  volatile  with  steam,  and  has 
poisonous  properties  very  similar  to  those  of  arecoline.  Its  hydro- 
chloride crystallises  in  very  hygroscopic  needles  which  deliquesce 
in  the  air.  The  other  salts  are  also  deliquescent,  and  cannot  be 
obtained  in  crystals.  The  picrate  is  an  amorphous  resinous  ma-^is,  and 
the  aurocJiloride  an  oily  liquid,  sparingh*  soluble  in  cold,  readily  in 
hot  water.  The  plat inochloi-id'^  forms  an  orange-red,  amorphous  mass 
which  has  the  composition  (C9Hi5N02)2,H2PtCl6,  and  commences  to 
decompose  at  100°. 

The  above  reactions  .show  that  arecaidine  is  a  monobasic  acid,  and 
that  both  oxygen  atoms  are  pre.«ent  as  carboxyl.  This  is  confirmed 
by  the  fact  that  no  acetyl  derivatives  of  areca'idine  can  be  obtained, 
which  should  be  readily  formed  if  the  oxygen  were  present  as 
hydroxy!.  The  formula  for  arecoline  may  therefore  be  partially 
resolved  into  CcHioX-COOMe.  Experiments  to  determine  the  com- 
position of  the  gi'oup  CeHioN  are  now  in  progress.  H.   G.   C. 

Action  of  Sulphurous  Anhydride  on  Flour.  By  —  Ballaxd 
(/.  Fharm.  [5],  22,  241— 244).— The  gluten  of  flour  which  has  been 
acted  on  by  sulphurous  anhydride  loses  its  cohesion,  so  that,  in  place 
of  28 — 30  per  cent.,  not  more  than  6  or  7  per  cent,  can  be  obtained  by 
the  ordinary  process  of  washing,  the  remainder  passing  away  with  the 
wash  water.  The  gluten  is  simply  modified,  not  destroyed,  as  the 
flour  retains  its  nutritive  properties.  Sulphuric  and  sulphurous  acids, 
and  alkaline  sulphides,  all  affect  gluten  in  this  way,  whilst  certain 
compounds,  such  as  sodium  chloride,  alum,  and  copper  sulphate, 
favour  the  aggregation  of  gluten.  Perfectly  sound  and  good  bread 
can  be  made  from  the  sulphurised  flour  by  mixing  with  fresh  flour 
and  incieasing  the  proportion  of  salt  and  yeast.  Biscuit  made  from 
the  defective  flour  is  quite  good.  J.  T. 

Formation  of  Carbamide  from  Albumm.  By  E.  Drechsel 
(Ber.,  23,  3096 — 3102). — The  author  has  previously  shown  that  a 
mixture  of  several  bases  is  obtained  by  boiling  casein  with  con- 
centrated hydrochloric  acid  and  stannous  chloride  ;  the  nitrate  of 
one  of  these  bases  forms  with  silver  nitrate  an  additive  compound  of 
the  formula  C6Hi3X30o,HjS'03,AgX03,  as  the  salt  probably-  contains  a 
molecule  of  water  of  crystallisation ;  the  base,  which  the  author 
terms  lysaiine  or   lysatinine,  is  homologous  with  creatinine  or  with 
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■creatine,  and,  like  the  latter,  it  yields  carbamide  on  boiling  with 
baryta-water.  The  author  points  out  the  physiological  importance  of 
his  observations,  which  prove,  for  the  first  time,  that  carbamide  may 
•be  obtained  from  albumin  by  simple  hydrolytic  processes. 

J.  B.  T. 


Physiological    Chemistry. 


Influence  of  Bile  on  Pancreatic  Digestion.  By  8.  Martin 
and  U.  Williams  (Proc.  Boy.  Soc,  48,  160 — 165). — In  a  previous 
•communication  (Abstr.,  1888,  618),  it  has  been  pointed  out  that  in 
the  pig  the  presence  of  bile  or  bile  salts  hastens  the  action  of  the 
pancreatic  juice  on  starch.  The  same  holds  good  for  these  secretions 
iu  oxen  and  in  the  human  subject.  Investigations  made  with  certain 
■constituents  of  the  bile  and  related  substances  gave  the  following 
results : — Sodium  taurocholate  hastens  the  pancreatic  digestion  of 
starch  ;  glycocholic  acid  arrests  it ;  sodium  glycocholate  acts  like  the 
taurocholate ;  glycocine  has  no  elf  ect  ;  leucine  and  tyrosine  both 
hinder  the  digestion  to  a  slight  extent ;  sodium  carbonate,  when 
present  in  the  proportion  of  0'25  per  cent,  and  over,  retards  the 
-digestion  of  starch  by  pancreatic  extract ;  but  this  I'etardation  can 
be,  to  a  certain  extent,  neuti'alised  by  the  addition  of  bile  salts. 

In  another  series  of  experiments,  it  was  found  that  the  power  of 
bile  to  hasten  pancreatic  digestion  is  not  limited  to  amylolytic  diges- 
tion, but  that  it  is  equally,  if  not  more,  marked  in  its  intluence  on 
proteolytic  digestion.  Tliis  property  is  due  to  the  bile  salts  present; 
the  action  of  the  sodium  glycocholate  was  found,  however,  to  be  less 
effective  than  the  bile  salts  as  a  whole.  W.  D.  H. 

Action  of  Nicotine  on  the  Heart  and  Blood-vessels.  By  E. 
Colas  {Coinpt.  rend.  Soc.  Biol.  [9],  11,  31 — 33). — Experiments  were 
made  on  dogs  in  which  small  doses  of  nicotine,  dissolved  in  water, 
were  injected  into  the  femoral  vein.  Blood  pressure  was  taken  from 
the  carotid  artery.  At  first  the  pressure  falls  and  the  heart  beats 
irregularly ;  the  pressure  returns  to  the  normal  level,  then  rises  above 
it ;  the  heart  beats  are  very  small  and  very  rapid ;  it  gradually  slows, 
however,  till  the  normal  is  re-established.  This  action  is  considered 
to  be  due  to  the  action  of  the  drug  on  the  inti-acardiac  nerve  centres; 
the  acceleration  is,  however,  probably  due  to  its  action  on  the  cardiac 
muscle.  It  was  also  noted  that  a  rise  of  venous  pressui'e  occurs 
simultaneously  with  that  in  the  arterial  system.  The  rise  of  pressure 
is  probably  due  to  the  increased  tonicity  of  the  heart,  as  the  drug 
stimulates  the  vaso-dilatator  nerves,  producing  increased  redness  of 
the  organs.  VV.  D.  H. 

Pigments  of  the  Aplysige.  By  R.  Saint-Loup  (Gompt.  rend.  Soc. 
Biol.   [9],  11,    116 — 117). — The  green   pigment  of  the  liver  of  this 
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marine  mollusc  can  be  extracted  from  the  ortran  by  alcohol.  The 
extract  has  an  intense  green  colour,  and  shows  spectroscopically  the 
bands  of  chlorophyll.  After  saponification  with  lime,  ether  or 
cliloroform  dissolves  out  a  yellow  pigment,  the  residue  being  green. 
The  origin  of  the  pigment  is  believed  to  be  the  food  (Alga?)  of  the 
;inimal.  Tiie  pigment  is  absent  in  young  Aplysiae  which  had  never 
fed,  and  gradually  diminishes  in  those  allowed  to  die  of  starvation. 

W.  D.  H. 
Liquids  from  Hydatid  Cysts.  By  Rokser  (J.  Fhnrm.  [5],  22, 
244 — 249). — Tlie  contents  of  a  cyst,  examined  in  1888,  measured 
about  1100  c.c.  The  liquid  was  slightly  opaline,  faintly  alkaline,  and 
had  a  sp.  gr.  of  10075.  The  solid  residue  of  14'7  grams  per  litre, 
on  calcination,  yielded  930  grams  of  ash  which  contained — sodium 
chloride,  OOo  grams ;  sodium  phosphate,  carbonate,  sulphate,  0'71 
gram  ;  calcium  phosphate,  sulphate,  aiid  carbonate,  \'IQ  grams  ;  iron, 
magnesia,  and  loss,  0'38  gram.  The  organic  matter,  corresponding  with 
540  grams  per  litre,  consisted  of — albumin,  precipitated  by  heat  and 
acetic  acid,  1060  gram  ;  glucose,  0'585  ;  fatty  matter,  soluble  in  ether, 
0'2(30 ;  urea,  0"500  ;  colouring  matter  of  bile,  peptone,  extractives, 
2*995  grams.  The  nature  of  these  extractive  substances  has  not 
been  clearly  determined,  although  the  liquids  of  cysts  have  been 
frequently  investigated.  Numerous  authors  are  quoted  to  show  that 
the  composition  of  the  liquids  is  extremely  variable.  J.   T. 

Lanolin  and  the  Detection  of  Cholesterin  Fats  in  Man.  By 
0.  LiEBREiCH  (Chem.  Centr.,  1890,  ii,  149 — 150  ;  from  Arch.  Physiol., 
1890,  363 — 365). — In  studying  the  question  of  the  presence  of 
cholesterin  and  similar  fats  in  the  animal  epidermis,  the  author  has 
applied  Liebermann's  cholestol  reaction  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  and  also  the  property  which  cholesterin 
fats  have  of  emulsifying  with  water  to  the  extent  of  200  per  cent. 
In  this  way,  cholesterin  fats  were  found  on  human  skin  and  hair,  the 
feathers  and  beaks  of  birds,  and  the  hoofs  of  horses. 

In  addition  to  the  Liebermann's  test  already  mentioned,  the  author 
has  used  a  modification  in  which  chloroform  is  used,  and  which  is  a 
much  more  delicate  test. 

Further,  a  separation  of  the  cholesterin  fats  has  been  effected  by 
the  author,  by  treating  them  with  hot  ethyl  acetoacetate  or  ethyl 
ethylacetoacetate,  which  dissolve  cholesterin  much  more  freely  than 
lanolin.     Lanolin  was  found  in  human  vernix  caseosa. 

J.  W.  L. 

Composition  of  the  Milk  of  Cows  during  Early  and  Late 
Periods  of  Lactation.  By  M.  Kuhn  [Bled.  Centr.,  19,  622—628 ; 
from  Milclizeif.,  18,  922 — 926). — Experiments  were  made  with  cows 
in  early  and  late  periods  of  lactation,  in  order  to  determine  the 
difference  in  the  amount  and.  quality  of  the  milk  with  cows  of  the 
same  kind,  and  of  about  the  same  weight,  under  the  same  conditions 
as  to  feeding.  The  results  show  that  considerably  more  milk  is  pro- 
duced in  early  than  in  late  periods,  but  that  the  milk  of  the  latter 
contains  rather  more  dry  matter,  fat  and  protein,  than  that  of  the 
former.     The  amount  of  ash  and  lactic  acid  is  about  the  same  in  both 
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cases.  In  the  late  period,  the  amount  of  dry  substance,  milk-sugar, 
and  fat,  varies  more  than  in  the  early  period,  when  the  reverse  was 
observed,  but  in  less  deo-ree,  regarding  the  other  eonstitaents. 

N.  H.  J.  M. 

Elephant's  Milk.  By  C.  A.  Doremus  (Ghem.  Centr.,  1890,  ii, 
209;  from  Meierei.  Tulniiirj.  Milchztr/.,  1890,  227).— The  following 
analyses  have  been  made  : — 


April  5tli, 
morning. 

April  9th, 
midday. 

April  10th, 
morning. 

Water 

67  -567 
32  -433 
17  -546 
14  -887 
14  -236* 
14-236 
0-651 

69  -286 

30  -713 

19-095 

11-619 

3-694 

7-267 

0-658 

66  -697 

Total  solids. .  , 

Fat 

33  303 
22  -080 
11  -233 

Casein 

Sugar  

Mineral  matter 

2-212 
7-392 
0-629 

The  milk  has  a  pleasant  taste  and  smell,  and  resembles  that  of  the 
cow  ;  no  unpleasant  odour  is  produced  on  warming  it. 

J.  W.  L. 

The  Passage  of  Naphthol  into  the  Urine.  By  E.  Desesquelle 
(Covipf.  rend.  S<)c.  Biol.  [.*],  11,  101 — 10-tJ. — Xaphthol  is  sometim.e.s 
employed  as  an  inunction  in  cases  of  psoriasis.  After  its  use  it  can 
be  detected  as  such  in  the  urine.  The  residue  of  the  ethereal  extract 
of  urine,  dissolved  in  chloroform,  treated  with  soda  and  then  with 
sulphuric  acid,  gives  the  green  coloration  described  by  Gautrelet 
(Traite  d'analyse  urologique,  1889)  as  characteristic  of  naphthol.  Its 
extreme  insolubility  renders  its  absorption  slow  as  a  rule,  and  this 
property  also  justifies  Bouchard's  selection  of  the  drug  in  cases  wdiere 
it  is  necessary  to  keep  up  prolonged  antisepsis.  W.  D.  H. 

Uro-phosphates  and  Hippuro-phosphates.  By  Gaube  (Compt. 
rend.  Sue.  Biol.  [3],  11,  -4i)4 — -iUo). — The  salts  of  ui'ic  and  hipparic 
acids  in  the  uriue  are  considered  to  be  double  salts  composed  of  two 
acids  united  to  the  same  base,  and  thus  so-called  uro-phosphates  and 
hippuro-phosphates  of  sodium,  potassium,  calcium,  &c.,  are  described. 

W.  D.  H. 

Colouring  Matter  of  Yellow  Silk  and  its  Relation  to  Vege- 
table Carrotene.  By  R.  Dubois  (Compt.  rend..  Ill,  482 — 483). — • 
Yellow  silk  contains  several  colouring  matters,  those  actually  isolated 
being  (1)  a  golden-yellow  compound,  soluble  in  potassium  carbonate 
solution,  from  which  it  is  precipitated  in  very  brilliant  plates  ; 
(2)  macled  crystals,  reddish-yellow  by  transmitted  light,  and  brown- 
red,  by  reflected,  light ;  (3)  a  lemon-yellow,  amorphous  substance,  which 
seprirates  in  rounded  granules  when  its  alcoholic  solution  evaporates 
spontaneously  ;  (4)  lemon-yellow,  octahedral  crystals,  resembling  those 

*  -Evidently  the  wi-ong  figure  has  been  given  here. 
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of  sulphur;  and  (">)  a  deep  greenish-blue  pi<^inenf,  which  is  probably 
crystiillisahlc,  buh  wliieh  is  present  only  in  very  small  quantity. 

The  substances  2,  3,  and  4  agree  in  many  respects  with  vegetable 
can-otene;  they  are  yellowish-red  and  crystallisable,  dissolve  in 
alcohol,  ether,  chloroform,  and  benzene,  giving  golden-yellow  solu- 
tions, and  in  carbon  bisulphide  giving  a  brownish-i-ed  solution;  they 
alter  when  exposed  to  air  and  light,  give  a  continuous  absorption 
spectrum,  and  dissolve  in  sulphuric  acid  with  production  of  ii  blue 
coloration  which  changes  to  green,  and  disappears  on  addition  of 
water. 

Yellow  silk  owes  part,  at  any  rate,  of  its  colour  to  a  substance  show- 
ing very  close  analogies  to  the  colouring  matter  recently  extracted 
from  Diiiptiiiirns  dunticornis  by  K.  Blauchard,  who  regards  it  as 
carrotene  of  animal  origin.  C.   H.  B. 

Poisoning  by  Hydrocyanic  Acid  applied  to  the  Surface  of 
the  Eye.  By  X.  Gki';ii.\nt  {iJonqA.  rend.  Soc.  Biol.  ['.»],  11,  04— ()5). — 
It  was  demonstrated  that  the  statement  of  the  older  writez-s  that  an 
animal  may  be  poisoned  by  hydrocyanic  acid  absorbed  through  the 
mucous  membrone  of  the  eye  is  quite  correct.  Dogs  or  rabbits  are 
killed  in  this  way  in  the  course  of  a  few  minutes.  The  animals  were 
tracheotomised,  and  care  taken  that  no  poisoning  took  place  from 
fumes  of  the  drug  entering  the  respiratory  cavity.  W.  D.  H. 

Physiological  Action  of  Potassium  Ferrocyanide.  By  Coii- 
BEMALE  and  DuBiQUET  {Compt.  rend.  Soc.  Biol.  [9j,  11,  160 — 172). — 
Potassium  ferrocyanide  is  not  toxic  even  when  given  to  animals  in 
doses  of  2  grams  per  kilo,  of  body  weight.  In  th  )se  animals  which 
do  not  vomit  (for  instance,  the  co bay e),  there  is  a  diuretic  action  even 
after  small  doses,  three  hours  after  its  administration.  In  dogs  this 
is  not  the  case.  Repeated  doses  of  the  salt,  however,  cause  in- 
testinal troubles  in  the  dog,  vomiting  being  produced  if  the  amount 
given  exceeds  80  centigrams  per  kilo,  of  body  weiglit. 

In  its  passage  through  the  system,  the  ferrocyanide  is  changed  into 
the  ferricyanide,  which  is  eliminated  in  the  urine.  Its  diuretic  action 
appears  to  be  connected  with  this  transformation,  aud  the  simulta- 
neous formation  of  diuretic  potassium  salts.  W.  D.  H. 

Physiological   Action   of  the   Soluble   Salts  of  Strontium. 

By  J.  V.  Labokde  (Compt.  rend.  Soc.  Biol.  [9],  11,  4j8 — i59). — 
Strontium  appears  to  be  quite  innocuous.  In  the  dog,  the  only  notice- 
able feature  after  the  administration  of  the  chloride  is  slight  diuresis 
It  thus  differs  from  barium  salts,  which  are  verv'  toxic,  producing 
cessation  of  respiration.  Soluble  salts  of  potassium,  especially  the 
chloride,  lactate,  aud  sulphate,  are  also  poisonous,  producing  emesis 
and  diarrhoea,  aud  in  larger  doses  slowing  of  the  heart  and  death 
from  asphyxia.  Calcium  salts,  like  those  of  strontium,  are  apparently 
harmless.  W.  D.  H. 

Physiological  Action  of  Guaiacol.  By  P.  Marfoei  (Chem.  Centr., 
189U,    ii,    1.55—156;    from    Ann.    chim.  farm.,   11,    304— 327).— The 
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physioloCTical  value  of  guaiacol  "was  pointed  ont  by  Seidel  in  1880, 
since  tlien  one  difficultj  met  witli  in  using  it  has  been  the  absence  of 
distinctive  tests  of  its  pui"itj.  The  author  finds  tliat  one  part  of 
Sfaaiacol  should  dissolve  in  (iO  parts  of  wattr,  the  presence  of  im- 
purities rtndering  it  more  soluble.  Its  boiling  point  is  200 — 202^. 
One  drop  cf  pure  guaiacol  mixed  with  a  few  drops  of  concentrated 
sulpbnric  acid  gives  a  beautiful  permanent  purple-red  coloi'ation, 
which  is  interfered  with  by  even  a  trace  of  impurity. 

The  genenil  action  of  guaiacol  consists  in  first  exciting  and  then 
paralvsina:  the  nerve  centres.  The  paralytic  effects  are  the  feebler 
the  higher  the  animal  subjected  to  its  influence.  In  small  doses, 
guaiacol  does  not  affect  the  pulse,  in  larger  doses  it  is  quickened. 
The  tempt  rature  is  reduced.  After  death  from  the  effects  of 
guaiacol,  the  author  has  observed,  in  the  case  of  dogs,  that  the  heart 
is  not  affected  by  electric  stimulus,  although  the  other  muscles  are. 
Its  action  is  similar  to  that  of  phenol  or  catechol,  and  it  is  ejected  from 
the  system  in  a  similar  condition  ;  it  is,  however,  not  so  poisonous  as 
these.  J.  W.  L. 

Substances  which  Favour  Infection.  By  G.  H.  Roger  (Compt. 
rend.  Soc.  Biol.  [9j.  11,  307- — .310). — There  are  certain  materials,  such 
as  lactic  acid,  which,  when  introduced  simultaneously  with  microbes 
into  an  animal,  favour  the  development  of  the  bacteria.  The  bacillus 
of  symptomatic  anthrax  is  innocuous  to  the  rabbit,  but  is  fatal  when 
there  is  a  simultaneotis  injection  of  the  materials  formed  by  the 
activity  of  certain  other  micro-organisms  (B.  jrrodigiosus.,  Staplylococcus 
aureus,  &c.).  The  substance  in  the  cultures  that  acts  thus  is  soluble 
in  glycerol  but  insoluble  in  alcohol,  and  therefore  resembles  the  soluble 
ferments ;  it  is,  however,  not  the  same  substance  which  liquefies  the 
gelatin  in  the  culture  tubes,  as  it  is  not  destroyed  by  a  temperature 
of  even  130°.  Similar  interactions  between  other  bacteria  are  de- 
scribed ;  and  the  fact  is  thought  worthy  of  note,  as  it  may  furnish 
bacteriologists  with  a  means  of  re-establishing  the  virulence  of  micro- 
organisms which  have  become  attenuated  by  prolonged  cultivation, 
through  the  bodies  of  a  long  series  of  animals  ;  and  also  that  it  may 
help  to  explain  why  some  vegetable  poisons  like  papain  and  jequirity, 
which  are  free  from  microbes,  yet  produce  a  condition  of  the  body 
in  which  it  swarms  with  numerous  bactei-ia  which  normally  are 
harmless,  or  only  harmful  to  a  slight  degree.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Soluble  Ferment  of  Urea.  By  P.  Miquel  (Compt.  rend., 
Ill,  397- — 399). — The  soluble  urea  ferment  described  by  Musculus 
has  not  been  isolated  by  subsequent  observers.  It  can,  however, 
readily  be  obtained  in  the  following  way : — Peptone  solution  mixed 
with  2  to  3  grams  of  ammonium  carbonate  per  litre  is  sterilised  by 
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61fcration  througli  porcelain,  and  is  then  inoculated  witii  one  of  the 
active  baeillian  ferments  of  urea,  which  the  author  lias  previously 
described  (Ann.  Micro.,  1  and  2).  After  some  days,  the  liquid  b  jcomes 
turbid,  aud  contains  the  diastase  in  question.  It  is  necessirj  that  the 
cultivations  of  bacilli  be  quite  pure,  for  other  organisms  m;iy  develop 
to  the  exclusion  of  the  microbes,  or  may  destroy  the  diastase  as  fast  as  it. 
is  formed.  The  quantity  of  soluble  ferment  obtained  in  this  way  per 
litre  of  peptone  solution  is  suthcient  to  convert  60  to  80  grams  of  urea 
into  ammonium  carbf)nate  in  less  than  an  hour.  The  temperature  at 
which  this  change  takes  place  most  rapidly  is  50^  to  55°,  Imt  even  at 
50°  in  contact  with  air,  the  diastase  undergoes  profound  alteration, 
and  it  is  completely  destroyed  after  three  or  four  hours.  At  a  tem- 
perature near  0 ',  however,  the  solutions  of  the  diastase  in  the  peptone 
solution  can  be  kept  for  several  weeks  without  alteration.  At  75",  the 
ferment  is  coni])letely  destroyed  in  a  few  minutes,  and  at  80^,  in  a  few 
seconds.  On  the  other  hand,  the  organisms  which  secrete  the  ferment 
often  resist  a  moist  temperature  of  95°  for  two  or  tliree  hours. 

The  author  has  cultivated  14  species  of  micro-organisms,  exclusive 
oi  Mucediiicn,  which  are  capable  of  producing  ammoniacal  fermentation 
of  urea,  and  which  present  perfectly  distinct  morphological  characters, 
and  different  degrees  of  activity.  All  these  microbes  seci-ete  the 
.soluble  ferment  when  they  are  grown  in  proteid  cultivation  fluids  free 
from  urea,  and  the  author  concludes  that  the  destruction  of  urea  at 
the  ordinary  temperature  in  the  absence  of  chemical  rcao'ents  is  due  to 
the  action  of  this  soluble  ferment.  Urea  itself  has  very  little  nutritive 
power  for  lower  organisms,  and  it  would  seem  that  the  ammoniacal 
fermentation  of  urea  is  not  due  directly  to  an  act  of  nutrition,  but  that 
the  microbes  secrete  the  soluble  ferment,  and  the  latter  acts  on  the 
urea.  C.  H.  B. 

Nitrification  and  Denitrification  in  Soils.  By  T.  Leone 
(Gazzctta,QtO,  149 — 151).  The  author  has  previously  sIkjwu  (Abstr., 
1890,  1453)  that  the  phenomena  of  nitrification  and  denitrification  in 
waters  are  due  to  the  activity  of  bacteria  and  occur  in  alternation, 
according  to  the  amount  of  nutriment  present ;  thus,  when  an  abund- 
ance of  nutritive  matter  is  at  hand,  the  rapid  development  of  the 
germs  is  accompanied  by  the  oxidation  of  the  prote'ids,  partly  at  the 
expense  of  the  oxygen  in  the  nitrates  present,  ammonia  and  nitrites 
being  formed.  On  the  other  hand,  nitrification  commences  as  soon  as 
the  decomposable  azotised  products  are  either  assimilated  or  con- 
verted into  ammonium  compounds.  If  nitrification  and  denitrifi- 
cation are  determined  by  similar  conditions  in  soils,  the  effect  of 
manuring  would  be  in  the  first  instance  to  suspend  the  ordinary 
process  of  nitrification,  and  to  convert  part  of  the  nitrates  present 
into  nitrites,  nitrification  only  recommencing  when  the  organic  matter 
was  decomposed,  aud  the  formation  of  ammonia  had  attained  a  maxi- 
mum.    The  following  experiments  show  that  this  is  actually  the  case. 

Two  samples,  A  and  B,  of^  10  kilos,  each,  of  garden  mould  were 
placed  in  cylinders  through  which  air  could  freely  circulate ;  with 
one  of  these,  B,  300  grams  of  fresh  manure  (fowl's  dung)  was 
mixed.     The  mould  contained  250  milligrams  of  N2O5  per  kilo.,  and 
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an  appreciable  qnantity  of  nitrons  acid,  bnt  no  trace  of  ammonia.  It 
was,  tlierefore,  in  the  last  stage  of  nitrification  when  ammonia  had 
disappeared,  but  small  quantities  of  nitrites  still  remained.  The 
sample  A  (not  manured)  showed  a  gradual  increase  in  the  quantity  of 
nitric  acid  np  to  L'82  milligrams  of  nitric  anjjydride  per  kilo.,  when  the 
■whole  of  the  nitrous  acid  had  disappeared.  In  the  manured  sample,  B, 
the  nitric  acid  decreased  in  two  days  to  230  milligrams  of  nitric  anhydr- 
ide  per  kilo.,  in  fonr  days  to  190  milligrams,  and  so  on.  In  the  initial 
period,  nitrous  acid  was  formed,  but  subsequently  disappeared;  after 
1 5  days,  no  trace  of  either  nitric  or  nitrous  acid  remained  ;  the  quantity 
of  ammonia,  on  the  other  hand,  increased  regularly  and  attained  a 
maximum  on  the  29th  day,  after  which  it  reniained  constant  for  five 
or  six  days.  On  the  35th  day,  nitrification  recommenced,  nitrous  acid 
reappearing  and  the  ammonia  beginning  to  deci'ease  ;  the  transforma- 
tion of  the  ammfmia  into  nitrous  acid  and  of  the  latter  into  nitric  acid 
continued  during  three  months,  after  which  no  trace  of  either  ammonia 
or  nitrous  acid  could  be  found,  only  nitric  acid  remaining  in  the  soil. 
The  manuring  of  soils,  therefore,  gives  rise  to  a  cycle  of  phenomena, 
nitrification  being  first  arrested  and  the  nitrates  and  nitrites  reduced 
until  a  maximum  formation  of  ammonia  is  attained,  when  nitrification 
again  commences.  The  destruction  of  the  nitrates  and  nitrites  in 
the  soil  is  complete  or  partial,  according  as  the  supply  of  manure  is 
abundant  or  otherwdse.  S.  B.  A.  A. 

Eedncing  Power  of  Micro-organisms.  By  T.  Leone  (Gazzetta, 
20,  152 — lol-). — The  author  criticises  the  methods  and  results  of  De 
Blasi  and  Travali  (Abstr.,  1890,  p.  1453),  and  maintains  that  nitrifica- 
tion is  a  biological  phenomenon  taking  place  under  the  conditions 
described  (see  preceding  abstract  and  1890,  1453).  The  reduction  of 
nitratts  in  the  prtsence  of  rapidly  developing  germs  takes  place 
simultaneously  with  the  oxidation  of  the  oiganic  compounds  present, 
and  is  due  to  the  abstraction  of  oxygen  from  the  nitrates  for  that 
purpose.  S.  B.  A.  A. 

Biogenesis  of  Hydrogen  Sulphide.  By  Debkaye  and  Legeaix 
{CothjA.  rtnd.  boc.  Biol.  [9],  11,  466 — 468). — It  is  well  known  that 
certain  bacteria  produce  hydrogen  sulphide  from,  allmminous  materials. 
The  number  of  microbes  that  act  thus  is  by  no  means  limited,  and  by 
appropriate  means  nearly  all  of  them  can  be  made  to  produce  the  gas 
in  cultures  in  which  the  action  is  anaerobic.  The  formation  of  the  gas 
appears  to  depend  on  the  amount  of  the  nascent  hvdrogen  present. 

W.  D.  H. 

Chlorophyllic  Assimilation  by  Trees  with  Red  Leaves.  By 
H.  JuiitLiE  {Lttni  t.  rend..  HI.  380 — 382). — The  rtlative  activity  of 
green  and  other  leaves  was  compared  by  expo^ing•  them  to  sunlight 
uni  er  comparable  conditions  in  a  closed  atmosphere  containing  a  known 
quantity  of  carbonic  anhydride,  and  determining  how  much  carbonic 
anhydride  was  dt  composed  ;  the  Aveights  of  the  dried  leaves  being 
ascertained  at  the  end  of  the  experiment.  The  results  show  that  in 
trees  with  rtd  or  coppery  leaves,  the  chlorophyilian  assimilation  is 
always  lower  than  in  the  same  trees   with   gieen    leaves,   a  result 
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which  explains  the  well  known  fact  that  trees  of  the  former  class 
increase  in  size  much  more  slowlj  than  those  of  the  latter.  In  some 
cases  the  differences  are  very  great  ;  the  assimilation  of  the  gieeu 
beech  is  about  six  times  as  great  as  that  of  the  copper  beecli,  and 
theiv  is  the  same  difference  between  the  ordinary  and  the  pnrple 
sycamore.  C.  H.  B. 

Sugars  in  Mushrooms.  By  E.  Boubquelot  (Compt.  rend.,  Ill, 
534 — o.jG  and  578 — 58"). — Lartarius  2)ip(^af''ts  Scop.,  when  examined 
immediatel}"  after  it  is  gathered,  contains  a  considerable  quantity  of 
trehalose,  but  veiy  little  mannitol.  If,  however,  it  is  dried  and  then 
treated  with  water,  no  trehalose  is  obtained  :  mannitol  alone  is  present. 
The  same  [thenomenon  is  observed  if  the  mushrooms  are  merely  kept 
for  a  few  hours  alter  being  gathered,  and  hence  the  disappearance  of 
the  trehalose  is  a  result  of  the  continuance  of  the  vital  processes  of 
the  mushroom.  This  conclusion  is  confirmed  by  the  fact  that  if  the 
mushrooms  are  kept  in  a  vessel  tilled  with  chloroform  vapour,  the 
treiialose  remains,  although  the  mushrooms  become  dark-brown  and 
exude  a  large  quantity  of  liquid. 

Examination  of  various  species  of  mushrooms  at  different  stages  of 
growth  shows  that  when  young  they  contain  trehalose  and  no 
mannitol,  in  the  middle  period  they  contain  both,  and  when  mature 
they  contain  mannitol  only.  Amanita  mappa  is  an  exception,  since 
in  all  staires  it  contains  mannitol  and  no  trehalose. 

The  conversion  of  trehalose  into  mannitol  is  a  process  of  reduction, 
and  is  probably  connected  with  the  formation  and  maturation  of  the 
spores.  In  many  species  the  phenomena  are  complicated  by  an 
increase  in  the  amount  of  gluco.se  that  they  contain,  and  in  others 
by  the  appearance  of  glucose  which  is  not  present  in  the  earlier 
stages  of  their  growth.  C.  H.   B. 

Loss  of  Sugar  in  Beetroot.  By  G.  Marek  (Bled.  Cetitr.,  19. 
619— ti22;  from  Dent.  Landic.  Pre.^.se,  17.  310— 311).— The  loss  of 
.sugar  in  beetroot  is  closely  connected  with  the  amount  originally 
contained.  Roots  were  examined  in  December,  1888,  and  in  March 
1889,  the  sugar  being  determined  by  the  polarisation  of  the  juice  and 
by  extraction  with  alcohol.  The  loss  in  all  cases  was  very  considei'able. 
The  loss  is  greatest  with  rpots  containing  most  sugar;  the  kind,  soil, 
and  manuring  have  less  to  do  with  it,  and  everything  which  raises 
the  amount  of  sugar  in  the  roots  increases  the  liability  to  lose  sugar. 
It  is  also  shown  that  the  higher  the  temperature  at  which  the  roots 
are  kept,  the  greater  is  the  amount  of  sugar  which  is  lost.  When 
roots  which  originally  contain  equal  amounts  of  sugar  lose  unequally, 
the  gi-eatest  loss  will  be  in  those  which  contain  the  greatest  amount 
of  non-saccharine  substances.  This  fact  is  ot  importance  in  the  selec- 
tion of  roots  tor  seed.  Comparative  experiments  were  made  with 
nitrogenous  and  phosphatic  manures,  the  results  of  which  show  that 
phosphoric  acid  has  no  unfavourable  effect  on  the  durability  of  the 
roots,  as  is  frequently  stated. 

In  the  manufacture  of  sugar,  those  roots  which  contain  most  sugar 
should  be  used  tirst.  N.  H.  J,  M. 
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Behaviour  of  Tannin  in  Plants.  By  ^l.  Busgex  {Fomch.  Gehiete 
afjrik.  physik.,  13,  305;  from  Je7ia.  Zeit.  Naturwiss.,  24). — Experi- 
ments were  made  to  determine  whether  a  disappearance  of  tannin 
in  any  parts  of  plants  can  be  shown  to  take  place.  Microchemical 
methods  were  employed.  Kraus  makes  a  distinction  between 
'■  primary"  tannin,  which  is  produced  witl),  and  "  secondary  "  tannin, 
which  is  formed  without,  the  intervention  of  light.  In  certain  cases 
both  were  found  to  disappear.  Tannin  was  found  to  disappear  fi'om 
cells  which  were  on  the  point  of  dying  as  well  as  from  cells  possess- 
ing more  vitality.  The  author  doubts  whether  the  tannin  is  again 
used  in  building  up.  Direct  proof  of  the  production  of  tannin  from 
sugar  was  obtained  in  a  manner  similar  to  that  of  the  formation  of 
starch  from  sugar.  Portions  of  shade-leaves  of  various  plants  were 
placed  with  the  upper  side  on  a  10  per  cent,  solution  of  grape-sugar, 
the  chief  veins  having  been  cut  to  facilitate  the  entry  of  the  solution. 
Portions  of  the  same  leaves  were  similarly  placed  on  water  as  a 
control  experiment — a  necessary  precaution,  as  in  many  leaves  the 
amount  of  tannin  increases  after  they  are  cut  off  and  kept  in  the  dark. 
After  four  to  six  days,  the  leaves  showed  a  considerable  increase  in 
the  amount  of  tannin.  It  has  still  to  be  shown  what  intermediate 
compounds  are  formed,  and  also  whether  other  substances  besides 
.^Tape-sugar  will  produce  tannin.  N.  H.  J.  M. 


Cultivation  of  Wheat  in  a  Sterile  Siliceous  Sand.  By 
Pagxoul  {Comjjt.  rend.,  Ill,  5u7 — 509). — Calcium  sulphate  and 
natural  phosphates  were  mixed  with  the  sand ;  soluble  salts  were 
added  by  watering  the  experimental  pots  with  solutions  of  definite 
strengths.  Phosphates  are  indispensable ;  a  yield  of  46  quintals 
per  hectare  with  a  complete  manure  fell  to  12  quintals  in  absence  of 
soluble  phosphate,  and  to  2  quintals  when  no  phosphate  was  added  at 
all.  The  ratio  of  grain  to  straw  also  depends  on  the  supply  of  phos- 
[)hate,  and  the  suppression  of  phosphoric  acid  retards  the  maturing  of 
the  wheat  by  10  days.  Presence  or  absence  of  nitrogen  is  not  of  such 
vital  importance,  probably  because  the  wheat  can  obtain  a  certain 
quantity  from  the  air.  Absence  of  nitrogen  reduced  the  yield  from 
46  to  11  quintals  per  hectare.  In  a  complete  manuj^e,  nitric  nitrogen 
has  only  a  slightly  greater  efficiency  than,  ammoniacal  nitrogen,  but 
in  absence  of  potassium,  the  yield  with  the  former  is  double  the 
yield  with  the  latter.  It  follows  that  the  presence  of  potassium  is 
essential  when  ammoniacal  manures  are  used. 

The  proportion  of  nitrogenous  compounds  in  the  grain  increases 
with  the  quantity  of  nitrogen  placed  at  the  disposal  of  the  plant.  It 
fell  to  8 — 9  per  cent,  with  a  non-nitrogenous  manure,  but  rose  to 
20  per  cent.,  which  is  higher  than  the  ordinary  maximum,  when  the 
quantity  of  nitrogen  supplied  was  greater  than  that  existing  in  the 
most  fertile  soils. 

Nitric  nitrogen  was  never  found  in  appreciable  quantity  in  plants 
."-tinted  of  nitrogen,  but  rises  to  0'2  per  cent.,  especially  in  Pebruarj- 
and  March,  in  those  plants  which  had  received  nitrogen  either  in  the 
form  of  ammonia  or  nitrates.      In  absence  of  potassium,  the  quantity 
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of  nitric  nitrogen  is  very  small,  and  traces  of  ammoniacal  nitrogen 
are  present.  C   H.   B. 

Examination  of  Potato- Spirit  Liquor.  By  M.  KilH.v  {Bied. 
Centr.,  19,  (528;  from  Milchzeit.,  18,  iy2(j). — The  following  numbers 
show  the  percentages  in  the  sample  of  the  liquor  which  was  used  as 
cattle  food  : — 

Non-nitrogenous     Sand  in 
Fat.  Protein,      Pure  ash.  Crude  fibre.       extractives.         pure  ash. 

0-13  IGl  1-20  0-43  3-o0  OU 

X.  H.  J.  M. 
The  Behaviour  of  Sandy  Soil  towards  Superphosphate.     By 

A.  Thomson  (Bied.  Centr.,  19,  .")S5 — iJSS). — The  absorptive  power  of 
pure  sea-sand  for  phosphoric  acid  was  determined  as  well  as  that  of 
the  same  sand  containing  known  amounts  of  orthoclase,  of  calcium 
carbonate,  of  ferric  and  aluminum  hydroxides,  of  calcium  carbonate 
and  orthoclase,  and  of  calcium  carbonate  and  the  mixed  ferric  and 
aluminium  hydroxides.  The  effect  of  sodium  chloride  and  potassium 
nitrate  on  the  process  of  absorption  was  also  studied. 

Pure  sand  offers  no  resistance  to  the  extraction  of  the  phosphoric 
acid  of  superphosphate  by  pure  water,  or  solutions  of  sodium  chloride 
and  pota^-sium  nitrate.  The  addition  of  orthoclase  is  without  effect. 
Calcium  carbonate  combines  quickly  with  the  soluble  phosphoric 
acid  ;  and  the  hydroxides  of  iron  and  aluminium  are  very  active  in 
retaining  phosphoric  acid,  especially  when  used  in  conjunction  with 
calcium  carbonate.  1  or  2  per  cent,  solutions  of  sodium  chloride 
extract  from  superphosphate  rather  less  phosphoric  acid  than  distilled 
water  ;  but  in  presence  of  calcium  carbonate  and  ferric  and  aluminium 
hydroxides,  the  dilute  salt  solution  extracts  more  phosphoric  acid 
than  water  alone.  Dilute  potassium  nitrate  solutions  diminish  the 
absorptive  power  of  all  the  substances  emplojed  more  than  sodium 
chloride. 

The  results  point  to  the  conclusion  that  the  full  benefit  of  mauurino- 
with  superphosphate  (in  a  sandy  soil)  will  only  be  attained  when 
large  amounts  of  lime  or  smaller  amounts  of  lime  and  ferric  and 
aluminium  hydroxides  are  well  distributed  in  the  soil,  and  when  the 
soil  does  not  contain  too  much  nitrate.  In  absence  of  these  con- 
ditions, the  application  of  superphosphate  should  be  avoided.  Thn 
methods  of  experimenting  and  the  apparatus  employed  are  described 
m  detail  in  the  original  paper  {Inaug.  Diss.  Dorpat,  1890). 

N.  H.  J.  M. 

Composition  of  Bone-meal.  By  J.  Stocklasa  (Chem.  Zeit.,  14, 
1 — 2,  21,  32 — 33). — The  author  has  examined  bone-meal  obtained  by 
different  methods.  In  the  first  series  of  experiments,  bones  were 
digested  fur  six  hours  in  soft  water,  at  95",  by  which  they  yielded 
23  per  cent,  of  fat,  and  lost  0o3  per  cent,  of  nitrogen  ;  they  were 
then  steamed,  either  under  a  pressure  of  2-5  atniospheres  for 
75  minutes  (Results  A),  or  under  1-5  atmospheres  for  60  minutes 
(Results  B),  or  under  0'5  atmosphere  for  an  hour  (Results  C),  dried  at 
40'',  pulverised,  and  the  meal  and  grit  analysed,  with  the  results  given 
in  the  table.      In  the  second  series  of   experiments,  it  was  sought  to 
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extract  the  fat  hy  means  of  light  petroleum  : — Results  D  were  obtained 
from  meal  prepared  from  bone  containing  9-2  per  cent,  of  fat ;  the 
extraction  was  conducted  under  1-2  atmospheres,  the  residual  petroleum 
expelled  with  steam,  the  extracted  bones  dried  at  45°,  and  pulverised. 
For  Results  E.  the  bones  containing  8'8  per  cent,  of  fat  were  extracted 
without  pressure,  and  treated  like  D,  but  dried  at  36°.  Results  P : 
Bones  containing  8-7  per  cent,  of  fat,  extracted  under  1-3  atmo- 
spheres, then  steamed  under  2  atmospheres  pressure  for  20  minutes,  &c. 
Results  G :  Bones  containing  8-9  per  cent,  of  fat,  extracted  under 
12  atmospheres  pressure,  then  steamed  under  3  atmospheres  for 
30  minutes,  itc. 


Results. 

A. 

B. 

C. 

D. 

E. 

F. 

a. 

Organic  non-fattj  matter  .... 
Fat 

26-38 

5  '51 

56-24 

11-87 

3-77 

27-82 

9-38 

52-43 

10-37 

4-05 

29-54 
11  -32 

33-67 

7R4. 

31-24 

6-42 

48-93 

8-41 

4-36 

34  -25 
9-06 

47  -87 
8-82 
4-96 

26-34 
2-85 

Inorganic  matter 

50-43    49-35 
8-71      9-14 
4  -25      4  -fi^ 

61-69 

Water    

9-12 

Nitrogen 

3-94 

Steaming,  when  the  pressure  is  sufficiently  great  to  remove  fat, 
also  removes  much  nitrogen.  By  the  second  method  of  extraction, 
less  nitrogen  is  lost,  the  coarse  crushed  bone  makes  a  superior 
granular  charcoal,  and  the  gelatin  from  the  bone  grit  is  excellent, 
whilst  the  fat  contains  less  calcium  and  ammonium  oleates,  palmitates. 
and  stearates.  For  agricultural  purposes,  the  fat  impedes  decompo- 
sition, both  of  the  nitrogenous  matter  and  the  phosphate.  The  frag- 
ments of  bone  containing  most  fat  ai'e  more  brittle ;  hence  the  meal  is 
found  to  contain  more  fat  than  the  grit,  and  so  on  up  tlie  scale  of 
coarseness.  The  author  gives  results  showing  this.  He  regards 
tinelj  pulverised  bone  meal  deprived  of  fat  as  an  excellent  manui'e, 
superior  to  basic  slag,  and  not  even  second  to  precipitated  phosphate 
in  action,  its  apparent  failure,  hitherto  being  attributed  to  want  of 
attention  to  the  points  now  set  forth  in  the  present  paper. 

D.  A.  L. 

Amount  of  Fat  in  Bone-meal.  By  J.  Merz  (Chem.  Zeit.,  14, 
95). — Keferring  to  Stocklasa's  communication  (preceding  abstract),  it 
is  considered  that  justice  is  not  done  to  the  extraction  method  in  the 
results  quoted;  therefore  the  author  of  the  present  note  calls  attention 
to  thi-ee  experiments  of  his  own,  wherein  the  fat  in  bones  was  reduced 
to  0-32,  0-28,  and  0-26  respectively,  in  from  six  to  seven  and  a  half 
hour.s,  by  extraction  with  petroleum  without  pressure,  the  latter  not 
being  regarded  as  a  factor  in  the  extraction  of  fat  on  a  large  scale 
any  more  than  it  is  on  a  small  scale  in  laboratory  fat  estimation.  In 
fact  the  more  the  former  operation  is  made  to  resemble  the  latter,  the 
greater  is  the  yield  of  fat,  and  the  better  the  quality  of  the  bone- 
meal.  D.  A.  L. 
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Estimation  of  Hydrogen  Chloride  in  Solutions  of  Hydroxyl- 
amine  Hydrochloride.  By  J.  A.  Mlllkk  {liidl.  Sue.  Ckim.  [;i],  3, 
(>05). —  Flicnoljilithalcin  is  unaffected  by  sohitions  of  hydroxylamine 
hydrochloride,  and  the  amount  of  acid  present  may  be  estimated  by 
means  of  a  standard  .solution  of  sodium  hydroxide,  free  from  carbon- 
ate, using  phenolphthalein  as  the  indicator.  Pyridine,  picolines,  and 
lutidines  behave  similarly.  T.   G.  ]N^. 

Estimation  of  Sulphur  in  Inorganic  Sulphides.  By  L.  Blum 
(Zeit.  anal.  Chem.,  29,  411— 412).— The  method  puidished  by 
Jannasch  (Abstr.,  1889,  1244,  and  1890,  1187)  is  not  new,  having 
been  already  brought  forward  by  Saner,  in  1873  (Abstr.,  187o,  939). 

M.  J.  S. 

Estimation  of  Nitrogen  by  the  Schultze-Tiemmann 
(Schloesings)  Method.  By  F.  Cuchius  and  T.  jNIoellkk  (Chem. 
Ztil.,  14.  33). — Low  results  are  obtained  by  this  method,  especially  in 
the  examination  of  explosives.  This  is  attributed  by  the  authors  to 
the  addition  of  too  much  water,  and  to  the  want  of  pro|)er  relation- 
.ship  between  the  size  of  the  apparatus  used  and  the  quantity  of  mate- 
rial employed.  In  some  test  experiments  they  used  a  loiig-necked 
350  c.c.  Hask,  a  measuring  tube  of  loO  c.c.  capacity,  ferrous  chloride 
solution  containing  70  grams  in  100  grams  of  water,  hydrochloric  acid 
of  ab'^ut  37  per  cent.,  and  emploj-ed  0"3^0-4  gi-am  of  potas.-dum  nitrate, 
5 — 15  c.c.  of  the  ferrous  chloride  solution,  and  twice  the  quantity  of 
the  hydrochloric  acid.  The  ordinary  course  of  operation  was  followed, 
avoiding  unnecessary  boiling  to  drive  out  the  air.  When  25  to  50  c.c. 
of  water  was  added,  the  analysis  lasted  30  to  40  miimtes,  and  the 
results  varied  between  1376  and  1386,  mean  13'81,  whilst  with  80 
to  150  c.c.  of  water  the  variation  in  the  results  was  from  13"05  to 
1339,  mean  13'21,  and  the  analysis  lasted  70  to  90  minutes. 

D.  A.  L. 

Estimation  of  Nitrogen  in  Sodium  Nitrate.  By  O.  Foekster 
(C]ic)i,.Zcit.,14,r){j9—blO;  compare  Abstr.,  1889,  547,  746).— Two 
or  three  grams  of  the  nitrate  is  dried  at  150"  or  by  heating  to  inci- 
pient fusion,  weighed,  and  repeatedly  evaporated  to  dryness  on  a  water- 
bath  in  a  tared  crucible,  with  25  c.c.  of  about  19  per  cent,  hydro- 
chloric acid.  After  about  the  third  evaporation,  the  nitrate  is  com- 
pletely converted  into  chloride,  which  is  di-ied  at  150'^,  ignited  slightly, 
and  weighed,  and  the  nitrogen  calculated  from  the  difference.  The 
method  yields  satisfactory  results,  but  only  in  the  absence  of  other 
substances,  which  would  be  attacked  by  hydrochloric  acid. 

D.  A.  L. 

Estimation    of   Nitric    Nitrogen    as    Nitric    Oxide.     By   F. 

ScHEiDiNC  (Chem  Zeit.,  14,  635 — 637).- — For  estimating  nitric  nitrogen 
as  nitric  oxide,  the  author  has  devised  and  employs  the  apparatus 
shown  in  the   drawing,  which    is   provided  with   a  measuring  tube 
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having  a  globular  expansion,  a  glass  tap  H  with  a  small  funnel  at  the 
top,  and  a  special  arrangement  intimately  attached  by  india-rubber 
tubing  or  fusion  to   the  bottom.     In  opei-ation,  tube  L  is  connected 


in  a  suitable  manner  with  a  movable  reservoir  containing  sodium 
hydroxide,  sp.  gr.  1"25,  with  which  the  apparatus  is  charged  to  the 
level  of  -i  by  raising  the  reservoir,  and  clip  4  is  closed.  The  substance 
is  placed,  along  with  a  little  water,  in  a  200 — 250  c.c.  flask,  to  which 
the  stopper  and  tubes  are  fitted,  connections  made,  and  to  expel  the  air 
through  tubes  2  and  3,  the  water  in  the  flask  is  boiled  until  the 
water  into  which  tube  3  dips  is  caused  to  boil  by  the  issuing  steam, 
clip  o  is  then  closed,  and  the  air  still  in  tube  1  driven  into  the  mea- 
suring tube  by  opening  clip  -i,  which  is  again  closed,  and  the  flame 
removed  from  below  the  flask.  The  measuring  tube  is  tilled  to  the 
top  with  sodium  hydroxide,  and  tap  H  is  closed.  20 — 25  c.c.  of  cold 
saturated  ferrous  chloride,  and  then  8 — 10  c.c.  of  concentrated  hydro- 
chloric acid  are  carefully  drawn  into  the  flask  through  tubes  2  and 
3,  which  are  then  washed  with  water  in  the  same  way ;  the  flask, 
suspended  a  few  cm.  above  the  wire    gauze,  is  now  heated,  and  as 
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soon  as  a  pressure  is  indicated  in  the  india-rubber  tube  at  4,  that  ch"p 
is  opened,  tlie  nitiic  oxide  passes  into  tlie  nieasurinp^  tube,  and  by  the 
time  the  liquid  has  volatilised  in  the  flask,  all  the  nitric  oxide  is  con- 
cluded to  be  iti  tiie  measuring-  tube.  The  temperature  in  the  jacket 
tube  siirroundin<)f  the  measuring  tube  is  made  to  correspond  with  that 
in  the  vicinity  of  the  bulb,  and  the  level  in  the  reservoii-  being 
adjusted  to  that  in  the  measuring"  tube,  the  volume  is  read  off,  and 
after  the  necessary  corrections  are  made,  the  percentage  of  nitrogen  is 
calculated  therefrom.  The  saucer  under  the  measuring  appaiatus  is 
filled  with  water  to  keep  the  tubes  immersed  in  it  cool.  For  substances 
which  might  be  decomposed  by  boiling  with  water,  a  tap  funnel  is 
fitted  to  the  flask,  and  is  used  for  charging  it.  1).  A.  L. 

Estimation  of  Nitrogen  in  Organic  Substances  by  means  of 
Alkaline  Permanganate.  By  R.  L.  Wai;m:r  (Ch<nn.  Zeif..  14  269). 
—The  author  some  years  ago  recognised  the  possibility  of  oxidising 
nitrogenous  organic  substances  by  means  of  alkaline  permanganate. 
Avithout  the  foi'mation  of  ammonia.  In  his  experiments  he  mixed 
Oo  to  1  gram  of  substance  with  25 — 30  times  its  weight  of  potassium 
permanganate,  and  .5  c.c.  of  2.5  per  cent,  potassium  hydroxide,  placed 
the  mixture  in  a  tube  closed  at  one  end,  terminating  at  the  othei"  in  a 
capillary  for  the  escape  of  oxygen,  Avarraed  in  a  water-bath  to  aid 
admixture,  and  then  heated  at  1.50 — 170°  in  an  air-bath  for  two  to 
two  and  a  half  hours.  The  contents  of  the  tube  were  turned  into  a 
porcelain  basin,  the  excess  of  manganate  reduced  with  manganese 
sulphate  and  sodium  carbonate,  and  the  nitric  acid  determined  in 
the  clear  liquid  by  a  modification  of  Eder's  method  ;  but  irregularity 
of  combustion  and  breaking  of  tubes  rendered  the  method  practically 
useless,  except,  perhaps,  for  substances  soluble  in  alkalis.  Non- vola- 
tile nitro-derivatives  and  ethereal  nitrates  can  be  safely  oxidised  by 
alkaline  permanganate  in  a  porcelain  dish,  excess  of  permanganate 
being  subsequently  reduced  with  alcohol,  and  the  diluted  filtrate 
treated  with  ferrous  sulphate,  zinc-dust,  and  hydrochloric  acid  ;  the 
nitrogen  is  then  estimated  as  ammonia,  by  any  of  the  usual  distilla- 
tion methods. 

Carbon  bisulphide  and  thiophen  can  be  oxidised  by  similar  treatment, 
and  the  sulphur  estimated  in  them;  they  are  enclosed  in  thin  glass 
bulbs,  and  placed  in  tubes  containing  the  alkaline  permanganate  ;  the 
tube  is  sealed  up,  the  bulb  broken,  and  the  digestion  proceeded 
w-ith.  D.  A.   L. 

Detection  of  Foreign  Raw  Phosphates  in  Powdered  Basic 
Slag.  By  L.  Blum  (Zeit.  anal.  Chem.,  29,  408— 411).— The  relative 
superiority  of  basic  slag  as  a  fertiliser  over  natural  phosphatic 
minerals,  owing  to  its  ready  absorbability,  and  the  high  price  which 
it  has  in  consequence  attained,  have  led  to  its  falsification  Avith  other 
raw  phosphates.  Only  such  are  likely  to  be  used  as,  from  their  low 
percentage  of  phosphoric  acid,  cannot  profitably  be  worked  up  as 
superphosphate,  and  these  in  most  cases  contain  much  calcium  carb- 
onate. Fi-esh  basic  slag  is  almost  absolutely  free  from  carbonates, 
and  even  on  long  exposure  to  aii',  absorbs  A^eiy  little  carbonic  acid 


110  ABSTRACTS   OF   CHEJUCAL  PAPERS. 

(2'47  per  cent,  was  found  in  an  extreme  case),  so  tliat  the  presence  of 
much  carbonate  in  a  specimen  would  be  enough  to  throw  suspicion 
on  it.  A  low  percentage  of  iron  and  manganese  might  furnish  an 
additional  indication,  since  these  metals  are  rarely  present  in  natural 
phosphates.  In  estimating  the  carbonic  acid  by  decomposition  with 
an  acid,  some  chromic  acid  should  be  added,  to  prevent  evolution  of 
hydrogen  sulphide  from  the  sulphides  present,  but  a  simple  estima- 
tion of  the  loss  on  ignition  would  generally  allow  an  opinion  to  be 
formed.  M.  J.   S. 

Estimation  of  Water  in  Superphosphates.  By  J.  Stoklasa  (Zeit. 
anal.  CJk  m..  29,  390 — 397). — Pure  monocalcium  tetrahydrogen  phos- 
phate, CaH4(P04)2  +  H'O,  loses  its  water  of  crystallisation  at  100^, 
but  only  completely  after  40  hours.  It  may  be  kept  at  105"  for 
.20  hours  with  but  little  change,  but  on  longer  heating  at  the  same 
temperature  begins  to  show  decomposition.  At  higher  temperatures, 
the  amount  of  change  is  dependent  not  alone  on  the  temperature, 
but  also  on  the  time  of  drying.  The  statement  of  Drewsen  (Abstr., 
1881,  465)  that  drying  even  at  300°  does  not  diminish  the  proportion 
of  soluble  phosphate,  but  merely  reduces  it  to  a  soluble  pyrophosjjhate, 
cannot  be  confirmed  for  pure  or  nearly  pure  monocalcium  phosphate. 
It  might  be  true  for  a  superphosphate  in  which  free  phosphoric  acid 
constituted  80  per  cent,  of  the  total  soluble  phosphoric  acid. 

On  di'ying  for  one  hour  at  200°,  one-half  of  the  monocalcium 
phosphate  undergoes  decomposition,  thus  : — 4CaH4(P04)2  :=  Ca-^PaOv 
+  Ca(PO,),  +  CaH.,P.>07  +  2H3PO4  +  4HoO.  At  lower  tempera- 
tures for  the  same  length  of  time,  the  proportion  decomposed  is 
smaller,  but  if  the  time  is  prolonged,  a  further  decomposition  takes 
place  even  at  150°,  and  less  free  phosphoric  acid  is  found  in  the  soluble 
part.  A  temperature  of  200°  sufficiently  prolonged  results  in  the 
following  decomposition: — 4CaH4(P04)o  =  3Ca(P03)2  +  CaHoP.,07 
-f  7H2O,  whilst  at  210°,  there  remains  nothing  but  insoluble,  glassy 
calcium  metaphosphate.  In  presence  of  fi-ee  phosphoric  acid,  the 
contrary  action  may  on  heatiug  take  place,  thus :  CaoP-OT  +  2H3PO4 
^  2CaHoP207  -+-  H>0,  and  thus  the  soluble  phosphoric  acid  actually 
undergo  increase.  M.  J.  S. 

Separation  of  Barium  from  Strontium.  By  R.  Fresexius 
{Zeit.  anal  Cliem.,  29,413—430;  see  Abstr.,  1890,  924).— All  attempts 
to  obtain  complete  separation  b}'  means  of  chromic  acid  in  a  single  pre- 
cipitation resulted  in  failures.  The  seemingly  satisfactory  separation 
obtained  by  Frerichs  and  by  Russmann  (next  abstract)  resulted  from 
the  accidental  compensation  of  opposite  errors,  since  they  washed  the 
barium  chromate  with  acetic  acid,  in  which  it  is  distinctly  soluble, 
and  weighed  it  after  drying  at  110°,  at  which  temperature  it  still 
retains  some  moisture.  In  a  solution  containing  alkaline  acetate  and 
dichroniate,  barium  chromate  is,  however,  quite  insoluble.  It  can 
also  be  rendered  anhydrous  without  decomposition  by  ignition  at  a 
dull  red  heat,  even  the  portion  adhei-ing  to  the  filter  reoxidising  after 
temporary  reduction.  By  double  precipitation  of  the  barium,  a  com- 
plete   separation    can    be    effected   even    when    the    proportion    of 
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strontium  fs  large.  The  solution  of  the  chlorides  is  feebly  acidified 
with  acetic  acid,  and  diluted  until  it  contains  not  more  than  Go  per 
cent,  of  the  bases,  then  precipitated  hot  with  an  excess  of  ammonium 
chromate,  which  has  been  carefully  neutralised  with  ammonia.  After 
coolina-  for  an  hour,  the  precipitate  is  washed  by  decantation  with 
very  dilute  ammonium  chromate  until  the  washings  no  longer  give  a 
precipitate  with  ammonium  carbonsite,  and  then  further  with  warm 
water  until  the  washings  are  scarcely  coloured  by  silver  nitrate.  The 
precipitate  is  then  dissolved  in  the  smallest  possible  quantity  of 
nitric  acid,  and  the  solution  again  diluted  and  heated.  Ammonium 
acetate  is  added  in  sufficient  quantity  to  displace  the  free  nitric  acid 
by  acetic  acid,  and  then  ammonium  chromate  until  the  odour  of  acetic 
acid  has  completely  disappeared.  After  an  hour,  the  liquid  is  poured 
through  a  filter,  the  precipitate  is  digested  with  hot  water,  cooled, 
filtered,  and  washed  thoroughly  with  cold  water.  It  is  then  free  from 
strontium,  whilst  the  filtrates  contain  no  barium.  Double  precipita- 
tion from  neutral  or  alkaline  solutions  has  not  been  succes.sful. 

M.  J.  S. 
Separation  of  Barium,  Strontium,  and  Calcium.  By  A. 
RcssMANX  (Zeit.  anal.  Chem.,  29,  447 — io-A ;  from  Inauq.  Diss. 
Berlin,  1887). — Barium  cannot  be  satisfactorily  estimated  by  Frerichs' 
method  (precipitation  from  an  acetic  acid  solution  by  normal 
potassium  chromate),  since  the  filtrate  always  contains  traces  of 
barium,  and  some  potassium  chromate  is  carried  down  by  the  preci- 
pitate. The  precipitate  will  also  contain  strontium,  if  the  proportion 
of  the  strontium  in  the  solution  exceeds  30  parts  per  100  of  barium. 
Calcium  is  not  so  precipitated.  The  simplest  wa}'  to  ascertain  the 
weight  of  the  barium  chromate,  is  to  dissolve  it  in  dilute  hvdrochloric 
acid,  add  potassium  iodide,  and  immediately  titrate  with  thiosulphate. 
Diehl's  method  for  separating  baiium  and  calcium  by  digesting  the 
sulphates  with  sodium  thiosulphate  solution  is  complicated  by  so 
many  sources  of  error  that  it  cannot  be  recommended.  Fresenius' 
method  of  separating  barium  and  calcium  by  dilute  sulphui'ic  acid  in 
a  solution  acidified  with  hydrochloric  acid  is  thoroughly  satisfactory. 
The  method  of  Sidersky  (Abstr.,  1883,  509)  for  separating  strontium 
and  calcium  only  yields  approximate  results.  For  separatino-  barium 
and  calcium,  it  is,  however,  serviceable.  Bloxam's  method  (Abstr., 
1886,  920)  is  not  suitable  for  quantitative  separations,  as  the 
strontium  sulphate  carries  down  with  it  consideralile  quantities  of 
calcium,  and  the  calcium  ammonium  arsenate  cannot  readily  be 
brought  into  a  form  for  weighing  in  which  it  contains  a  constant 
proportion  of  calcium.  Fleischer's  method  for  separating  barium 
and  calcium  by  digestion  with  3  parts  of  potassium  sulphate  and 
1  part  of  carbonate,  followed  by  titration  of  the  calcium  carbonate  in 
the  weighed  precipitate  gives  good  results.  Lastly,  Leison's  method 
for  the  estimation  of  the  individual  alkaline  earths,  by  precipitation 
with  oxalic  acid  and  alcohol,  and  titration  of  the  oxalic  acid  in  the 
precipitate  by  permanganate,  is  accurate.  The  barium  oxalate  must 
be  dissolved  by  hydrochloric  acid,  as  it  is  not  completely  decomposed  by 
sulphuric  acid.  Strontium  and  calcium  oxalates  can  be  decomposed 
by  sulphuric  acid.    The  solutions  must  not  be  filtered  through  paper, 
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and  must  be  liis^lily  dilute.     Ignition  of  the  oxalates  is,  however,  as 
a  rule,  the  quicker  process.  M.  J.   S. 

Estimation  of  Cadmium  in  the  Products  of  Zinc  Manu- 
facture and  in  Calamine.  By  W.  Minor  (Ghem.  Zeif.,  14,  4,  34, 
and  848 — 349). — The  material  is  dissolved  in  hydrochloric  acid, 
treated  with  hydrogen  sulphide,  and  the  precipitate  washed  with  hot 
water,  dissolved  in  hydrochloric  acid,  heated  to  boiling,  and  poured 
into  dilute  sodium  hydroxide  likewise  heated  to  boiling.  This  preci- 
pitate, after  washing  with  hot  water,  is  ignited  in  a  current  6f  oxys^en, 
and  weighed  as  cadmium  oxide.  Material  containing  but  little  iron, 
such  as  "  pure  cadmium,"  is  dissolved  in  hydrochloric  acid,  and  preci- 
pitated directly  with  the  sodium  hydroxide.  This  method  of 
precipitation  may  also  be  used  to  separate  zinc  and  cadmium  in  the 
ordinary  method  of  examining  calamine ;  the  ammoniacal  solution 
containing  the  zinc  and  cadmium  is  rendered  slightly  acid  and 
poured  hot  into  the  hot  hydroxide,  &c. 

In  the  method  described  in  the  last  of  the  three  papers,  the  material 
is  dissolved  in  hydrochloric  acid,  filtered  from  undissolved  lead, 
precipitated  with  hydrogen  sulphide,  the  precipitate,  containing 
zinc  and  an  inconsiderable  amount  of  arsenic,  is  washed,  dried, 
weighed,  dissolved  in  dilute  hydrochloric  acid,  and  treated  with 
sodium  hydroxide  in  excess.  The  cadmium  hydroxide  is  filtered  oflP, 
and  the  zinc  titrated  in  the  filtrate  with  sodium  sulphide,  calculated 
to  zinc  sulphide,  and  deducted  from  the  weight  of  the  cadmium 
sulphide  precipitate.  In  another  method  (requiring  the  absence  of 
other  metals  pi'ecipitated  by  sodium  hydroxide)  after  removal  of 
iron  with  ammonia,  the  solution  of  zinc  and  cadmium  is  nearly 
neutralised  with  hydrochloric  acid,  and  then  treated  with  sodium 
hydroxide.  The  precipitate  of  cadmium  hydroxide  is  dissolved  in 
dilute  hj'drochloric  acid,  evaporated  to  dryness,  dissolved  in  water, 
and  titrated  with  standard  sodium  hydroxide,  using  litmus  or  sodium 
sulphide  papers  as  indicators.  Good  results  have  been  obtained  by 
both  methods,  the  first  being  the  more  suitable  in  the  presence  of 
much  zinc  and  vice  versa.  D.   A.  L. 

Estimation  of  Cadmium  as  Sulphide  by  Precipitation  with 
Sodium  Sulphide  Solution.  By  W.  Minor  {Chem.  Zeit.,  14, 
439 — 440). — The  material  is  dissolved  in  hydrochloric  or  nitric  acid, 
and  the  lead  separated  by  sulphuric  acid  ;  the  solution  is  then  treated 
with  soda,  and  the  precipitate  digested  with  ammonia.  The  ammoniacal 
solution  is  free  from  lead,  zinc,  and  iron,  but  contains  all  the  cadmium, 
which  can  then  be  determined  by  means  of  sodium  sulphide  solution, 
either  volumetrically  by  titration,  using  ferric  hydroxide  as  indicator, 
or  gravimetrically  by  precipitating,  and  weighing  the  precipitate 
after  drying  for  some  hours  at  140 — 145^.  D.  A.  L. 

Volumetric  Estimation  of  Zinc  and  Copper.  By  E.  Donath 
and  G.  Hattknsaur  (Chem.  Zeit.,  14,  323 — 325). — Various  experi- 
ments have  been  made  by  the  authors.  They  find  that  for  titrating 
zinc  by  Schafl'nei''s  method,  it  is  better  to  use  sodium  hydrosulphide 
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(prepared  bv  acUliiiof  a  known  volume  of  dilute  sodium  hydroxide  to 
an  equal  volume  of  the  same  solution  previously  saturated  Avith 
hydrogen  sulpliide)  than  a  solution  of  the  crystalline  sulphide  of 
commerce  ;  however,  in  using  this  reagent  in  solutions  containing 
tartaric  acid  and  ammonia,  the  iron  commences  to  pi-ecipitate  befoi-e 
all  the  zinc  is  converted  into  sulpliide.  The  estimation  of  zinc  by  using 
excess  of  ferrocyanide,  after  the  removal  of  the  iron,  and  titrating  back 
with  permanganate  does  not  answer,  since  in  the  cold  a  clear  solution 
cannot  be  obtained,  whilst  if  warm,  decompositions  occur  which 
cause  irregularities.  It  is  noticed  that  ferrocyanide  precipitates  zinc 
but  not  iron  in  the  presence  of  tartaric  acid  and  ammonia,  and  that  the 
excess  of  either  of  these  substances  does  not  seriously  disturb  the 
i-elative  quantity  of  1  mol.  ferrocyanide  to  2  atoms  of  zinc  ;  therefore 
1  c.c.  of  a  solution  containing  83"5  grams  of  potassium  ferrocyanide 
per  litre  cori-esponds  with  00i(i  gram  of  zinc.  As  small  an  excess  of 
ammonia  as  possible,  and  a  hot  solution,  are  favourable  to  the  preci- 
])itation.  The  zinc  precipitate  is  not  decomposed  by  acetic  acid ; 
therefore,  by  placing  drops  of  this  acid  and  the  solution  under  exami- 
nation in  contact,  in  the  presence  of  iron,  a  coloration  indicates 
complete  jirecipitation  of  the  zinc.  The  following  method  is  based  on 
these  considerations : — 3  to  4  grams  of  material  is  dissolved  in  hydro- 
chloric acid  with  some  nitric  acid,  diluted  to  a  definite  volume  with 
watei",  an  aliquot  part  filtered,  treated  with  20 — 25  c.c.  of  concen- 
trated tartai'ic  acid  solution,  a  slight  excess  of  ammonia  added,  and 
the  liquid  warmed  to  about  SO".  The  ferrocyanide  is  now  run  in  until 
the  precipitation  of  the  zinc  is  complete,  as  indicated  in  the  manner 
described  above.  The  proportion  of  iron  to  zinc  in  the  solution  under 
examination  should  be  the  same  as  that  present  in  the  solution  used 
for  standardising  the  ferrocyanide. 

Under  similar  circumstances,  cojiper  is  precipitated  in  a  like 
manner,  but  the  preci])itation  is  greatly  influenced  by  ammonia ; 
thei'cfore  the  solution  for  titration  should  be  neutral  or  nearly  so. 
The  ferrocyanide  is  standardised  from  a  solution  of  copper  of  known 
sti'ength,  and  cannot  be  approximated  to  by  the  weight  of  ferrocyanide 
employed,  inasmuch  as  the  composition  of  the  copper  precipitate  is 
uncertain.  Copper  and  zinc  may  be  estimated  in  the  same  solution 
by  this  method  ;  first  both  are  titrated,  then  the  copper  is  precipitated 
out  of  another  portion  of  solution,  and  the  zinc  alone  titrated,  &c. 

D.  A.  L. 

Estimation  of  Lead  by  Phosphomolybdic  Acid.  By  H.  Beuf 
(Ball.  Soc.  Chilli.  [3],  3,  852 — 855). — To  the  boiling  neutral  solution 
of  the  metal,  an  aqueous  solution  of  phosphomolybdic  acid  is  added 
until  the  supernatant  liquid  is  coloured  yellow  by  the  excess  of 
reagent  used.  After  washing,  the  precipitate  is  dried  at  90 — 100° 
and  weighed.  It  forms  a  dense,  white  powder  which  is  insoluble  in 
water  (1  in  500,000)  and  aqueous  ammonia,  but  dissolves  in  nitric 
and  in  acetic  acids  ;  it  contains  o4"8  per  cent,  of  lead,  and  corresponds 
with  the  formula  MoiiPbioP-iHuOni ;  at  a  high  temperature  it  loses 
7  mols.  HiO. 

By  decomposition  of  the  precipitate  with  dilute  sulphuric  acid  and 
zinc  at   a  gentle  heat,   a  brown  liquid  is   obtained,   which  may   be 
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titrated,  for  lead  by  a  solution  of  permanganate  which  has  been 
previously  standardised  against  a  solution  resulting  from  the  similar 
treatment  of  a  known  weight  of  a  lead  salt. 

The  phosphomolybdic  acid  is  made  by  evaporating  to  dryness  a 
solution  of  ammonium  phosphomolybdate  in  nitric  acid.  Iron  is 
eliminated  by  a  previous  treatment  with  sodium  hydroxide,  copper, 
potassium,  and  ammonium  by  washing  the  mixed  phosphomolybdates 
with  ammonia- water,  but  the  presence  of  zinc  or  arsenic  vitiates  the 
estimation.  T.  G.  N. 

Separation  of  Copper  from  Arsenic  by  the  Electric  Current. 
By  L.  W.  McCat  (Chem.  Zeit.,  14,  509). — Under  the  influence  of 
the  current  from  four  to  six  Meidinger  elements,  alkaline  arsenates 
remain  in  solution,  whereas  copper  is  completely  and  quantitatively 
precipitated,  and  has  been  estimated,  with  good  re.sults.  Moreover,, 
the  copper  is  quite  free  from  arsenic,  and  the  solution  may  be  safely 
employed  for  the  determination  of  the  original  amount  of  the  lattei" 
metal.  D.  A.  L. 

Estimation  of  Aluminiiun  in  Commercial  Aluminium.     By 

G.  Klejip  {Zeit.  anal.  Chem.,  29,  388 — 390). — The  process  employed 
for  zinc  (Abstr.,  1890,  1190)  cannot  be  applied  to  aluminium  since, 
even  with  highly  dilute  alkali  and  a  large  excess  of  iodate,  hydrogen  is 
always  evolved,  but  bv  dissolving  the  aluminium  in  potash,  and  burn- 
ing the  hydrogen  in  Eresenius'  apparatus,  a  very  accurate  estimation. 
can  be  made.  About  1  gram  of  the  metal  in  filings  is  placed  in  a 
150  c  c.  flask  with  a  little  vaselin  to  prevent  frothing,  and  the  potash 
solution  (35  grams  of  KOH  in  100  c.c.)  is  added  gradually,  with 
warming  towards  the  close.     The  operation  takes  about  45  minutes. 

M.  J.  S. 
Estimation  of  Alumina  in  Bread,  &c. ;  Solubility  of  Alu- 
minium Phosphate  in  Acetic  Acid.  By  W.  C.  Youxg  {Analyst, 
15,  61 — 63  ;  83 — 84). — In  Dupre's  jDrocess,  the  aluminium  is  precipi- 
tated as  phosphate  from  an  acid  solution  containing  ammonium 
chloride  and  acetate,  and  is  collected  after  i-emaining  all  night  in  the 
cold.  Test  analyses,  with  weighed  quantities  of  alum,  show  that 
under  these  conditions  the  results  are  much  below  the  truth.  The 
best  result  (from  a  mixture  of  alum,  sodium  phosphate,  and  acetic 
acid)  was  obtained  by  boiling  the  mixture  both  before  and  after  the 
addition  of  ammonium  acetate,  and  filtering  immediately.  The 
amount  of  ammonium  acetate  must  not  be  too  small,  nor  that  of 
acetic  acid  too  large.  For  O'l  gram  of  potash  alum,  there  was  used 
1  gram  of  ammonium  acetate  and  5  c.c.  of  ordinary  acetic  acid.  The 
presence  of  ammonium  chloride  has  little  effect  when  the  liquid  is 
filtered  immediately  after  boiling,  but  lowers  the  result  if  the  pre- 
cipitation is  performed  iu  the  cold,  or  the  mixture  is  allowed  to  cool 
before  filtering.  M.  J.  S. 

Estimation  of  Iron  Oxide  and  Alumina  in  Phosphates.  By 
R.  JoxES  {Chem.  Zeit.,  14,  269 — 271). — The  author  criticises  the 
methods  employed  until  recently,  and  recommends  as  the  best 
the  following  combination  of  Glaser's  method,  slightly  modified,  with 
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part  of  Stntzer's  method.  The  phosphate  is  dissolved  in  hydrochloric 
and  nitric  acids,  made  up  to  a  detinite  volume,  an  aliquot  part 
taken  and  treated  with  a  quarter  of  its  volume  of  sulphuric 
acid  of  sp.  gr.  184,  and  its  own  volume  of  95  per  cent,  alcohol, 
making  up  to  definite  volume  with  the  alcohol  ;  after  12  hours, 
the  gypsum  is  collected,  and  when  weighed,  gives  good  results  for 
calcium  in  absence  of  much  magnesium.  The  alcohol  is  driven  off 
from  the  filtrate,  which  is  rendered  alkaline  with  ammonia  and 
boiled  to  com]iletcly  drive  off  the  ammonia.  The  precipitate  may  be 
weighed,  and  half  the  weight  taken  as  iron  oxide  and  alumina,  which 
gives  good  results,  or  it  may  be  treated  with  molyhdic  solution,  the 
phosphoric  acid  separated  in  the  usual  way,  the  iron  and  alumina 
precipitated  with  dilute  ammonia,  redissolved  in  hydrocldoric  acid, 
reprecipitatcd,  <fcc.,  and  weighed.  D.  A.  L. 

Titration  of  Chromates,  Barium  Salt?,  and  Sulphates.  By 
P.  SoLTsiKX  (Chem.  G<nitr.,  ISDO,  ii,  217—218;  from  Pliarm.  Zeif., 
35,  372). — The  titration  of  solutions  of  barium  salts  with  potassium 
dichromate,  and  inversely  the  titration  of  chromates  with  barium 
salts,  may  be  readily  performed  with  either  htematoxylin  or  logwood 
extract  as  indicator.  A  solution  of  barium  chloride  is  prepared  equal 
to  one  of  potassium  dichromate,  and  for  the  determination  of  barium 
salts,  potassium  dichromate  is  run  in  from  the  burette  until  a  drop 
placed  on  a  warmed  porcelain  plate  with  a  drop  of  hgematoxylin  just 
shows  the  formation  of  a  blue-black  coloration.  The  solution  to  be 
titrated  must  be  neutral,  and  may  not  contain  more  than  the  merest 
trace  of  either  acetic  acid  or  ammonia.  Chlorides  and  nitrates  do  not  in- 
terfere with  the  reaction,  nor  does  rosolic  acid,  which  latter  may  be  used 
as  an  indicator  for  the  titration  of  solutions  of  salts  of  barium.  If  the 
solution  of  a  chromate  contains  sulphates,  the  titration  with  barium 
chloride  gives  the  total  quantity  of  the  two  salts,  from  which  must 
be  deducted  the  amount  of  the  latter  as  determined  gravimetrically. 

For  the  determination  of  the  combined  sulphuric  acid,  an  excess  of 
barium  chloride  solution  is  added,  and  the  excess  determined  by 
titration  with  potassium  dichromate. 

Salts  of  aluminium,  copper,  and  iron  must  be  removed  from  the 
solutions.  J.   W.    L. 

Estimation  of  Antimony  by  Marsh's  Method.  By  A.  va:>' 
Bylekt  (Ber.,  23,  2968 — 2971 ;  compare  Kiihn  and  Saeger,  Abstr., 
1890,  1187). — For  the  estimation  of  antimony  in  alloys  of  tin, 
silver,  and  antimony,  the  author  recommends  the  following  process: — 
A  three-necked  Woulffe's  bottle  is  connected  on  the  one  hand  with  an 
apparatus  for  evolving  carbonic  anhydride,  and  on  the  other  with  the 
usual  calcium  chloride  tube  and  hard  glass  tube.  The  central  neck 
of  the  Woulffe's  bottle  is  fitted  with  a  wide  tube  reaching  to  the 
bottom  of  the  flask.  About  O'o  gram  of  the  alloy  is  dissolved  in 
20  c.c.  of  mercury  at  60°,  and  poured,  after  cooling,  into  the  flask. 
100  c.c.  of  10  per  cent,  sulphuric,  acid  is  then  added  through  one  of 
the  side  tubes,  and  the  air  expelled  from  the  apparatus  by  carbonic 
anhydride.  A  freshly  prepared  sodium  amalgam,  obtained  by  dis- 
solving 5'5  grams  of  sodium  in  25  c.c.  of  mercury,  is  then  added  droj) 
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hj  drop  throngli  the  wide  tube.  The  sublimate  of  antimony  quickly 
appears  in  the  heated  tube;  the  apparatus  is  then  periodically  shaken, 
care  being  taken  that  no  liquid  is  allowed  to  pass  into  the  central 
tube.  After  the  evolution  of  gas  has  ceased,  carbonic  anhydride  is 
again  passed  through  the  apparatus  to  expel  all  the  hydrogen  and 
hydrogen  antimonide.  The  mercury  solution  is  then  poured  off, 
dried  with  filter-paper,  and  divided  into  two  equal  portions,  one  of 
Avliich  is  returned  to  the  cleaned  and  di'ied  apparatus,  and  covered 
with  75  c.c.  of  a  10  per  cent,  sulphuric  acid,  whilst  the  other  is  mixed 
with  3  grams  of  sodium,  and  added  drop  by  drop  thi-ough  the  central 
tube  as  before. 

The  results  obtained  are  fairly  accurate,  but  might  possibly  be 
improved  by  employing  hydrogen  in  place  of  carbonic  anhydride  for 
driving  out  the  air.  Another  source  of  en^or  is  the  oxidation  which 
takes  place  in  the  manufacture  of  the  alloy,  and  during  its  solution  in 
the  mercury.  H.   G.  C. 

Estimation  of  Hardness  of  Natural  Waters.  By  E.  L.  ISTeuge- 
RAUER  {Zeit.  anal.  Chem.,  29,  o99 — 401). — The  author  proposes  the 
following  modifications  of  Clark's  test.  The  standard  water  is  a 
mixture  of  8  vols,  of  calcium  sulphate  solution  of  12"  of  hardness  with 
2  vols,  of  a  12°  magnesium  sulphate  solution.  Of  this  mixture, 
100  c.c.  is  used.  The  soap  solution  is  of  such  strength  that  12  c.c.  is 
required  for  the  100  c.c.  of  standard  water.  The  following  new  table 
has  been  drawn  up  from  titrations  of  the  standard  water  diluted  to 
the  required  degrees  : — 

Hardness 

C.c  of  soap  solution    . 

Hardness 

C.c  of  soap  solution    , 

and  a  special  burette  (titanometer)  constructed,  the  readings  of  which 
give  at  once  the  degrees  of  hardness.  M.  J.   S. 

The  Analysis  of  Sulphurous  Waters.  By  D.  Vital:  (Chem. 
C'entr.,  1890,  ii,  IGG  ;  h'omL'Orosi,  13,  73  —  78). — Thiosulphates  may 
be  detected  by  the  addition  of  potassium  nitrite  and  a  mineral  acid  or 
acetic  acid.  Nitric  oxide  is  liberated,  and  the  solution  is  thereby 
coloured  yellow  ;  later,  sulphur  is  precipitated,  and  the  liquid  becomes 
milky.  This  reaction  is  extremely  delicate,  O'OOOl  per  cent,  of  thio- 
sulphate  being  detectable.  In  testing  for  nitrites  in  presence  of  thio- 
sulphates with  potassium  iodide  and  starch,  this  reaction  of  the  thio- 
sulphate  may  prevent  the  formation  of  the  blue  iodide  of  starch,  a 
yellow  coloration  being  produced  instead.  In  testing  for  iodine,  in 
presence  of  thiosulphates,  with  potassium  nitrite  and  an  acid,  it  is 
better  to  evaporate  the  water  to  dryness  after  neutralising  Avith 
sodium  carbonate,  and  then  to  extract  the  residue  Avith  absolute 
alcohol,  Avhich  dissolves  the  iodide,  leaving  the  thiosulphate  undis- 
solved. In  the  case  of  waters  containing  large  quantities  of  calcium 
sulphate,  it  is  recommended  to  first  precipitate  the  calcium  as  calcium 
carbonate  before  determining  the  silicic  anhydride.  la  order  to 
prevent  the  precipitation  of  sulphur  during  the  evaporatior  of  water 
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for  determination  of  the  total  solid  residue,  the  author  recommends 
tliat  a  cnrront  of  liydrotjeu  should  bo  passed  tlnougli  the  water. 

J.  W.  L. 
Examination  of  Water  for  Contamination  by  Gas  Works. 
By  F.  DiijKMANX  (Zeif.  aual.  CItem.,  29,  o98 — 399). — In  a  specimen  of 
water  from  a  brook  which  bad  sutFtred  contamination  from  a  neigh- 
houi'ing  gas  works,  and  by  which  poultry  had  been  poisoned,  the 
author  detected  traces  of  a  substance  giving  the  reactions  of  di- 
plienylamine.  Owing  to  the  stability  of  this  compound  and  the 
sensitiveness  of  its  reaction  witli  nitric  acid,  its  pi*esence  might  be 
used  as  a  proof  of  contamination  by  tar-water,  if  it  should  be  found 
to  be  a  constant  constituent  of  that  liquid.  M.  J.  S. 

Detection  and  Estimation  of  Organic  and  Inorganic  Poisons 
in  Corpses.  By  A.  Skyda  (Clitm.  ZeiL,  14,  31—32,  01—53.  128—129, 
181 — 184,  and  198 — 200). — The  autlior  describes  his  system  of 
examining  corpses.  The  chemical  examination  pi-oper  is  preceded  by 
a  preliminary  examination  of  the  blood,  urine,  and  contents  of  the 
stomach  and  accessories. 

The  blood,  when  not  too  decomposed  to  show  the  absorption  bands, 
is  examined  spectroscopically  ;  if  dry,  it  is  dissolved  in  water,  and  made 
very  slightly  alkaline  with  sodium  hj'droxide  ;  the  two  oxyhaemoglobin 
bands  and  the  intermediate  hsemoglobin  band  merge  into  one  con- 
tinuous band  in  partially  decomposed  blood;  the  f;iint  band  in  the 
red  is  attributable  to  niethjemoglobin  in  alkaline  material  or  to 
hifimatin  in  acid  blood.  In  the  former  case,  fnrther  examination  is 
onl}-  made  under  exceptional  circumstances,  such  as  the  presence  of 
hydi'Ogen  sulphide  not  emanating  from  ordinary  putrefactive  pro- 
cesses ;  but,  in  the  latter  case,  the  red  band  being  due  to  hsematin,  is 
regarded  as  indicating  the  presence  of  other  reducing  agents,  or  of 
acids,  potassium  chlorate,  ferricyanides,  nitroglycerol,  or  nitro- 
benzene, which  are  tested  for  in  the  urine  and  in  parts  of  the  body. 
Other  isolated  lines  in  the  red  are  carefull}-  noted,  and  carbonic  oxide 
is  sought  for;  the  presence  of  hjematin,  already  i-educed  or  otherwise, 
indicates  the  absence  of  carbonic  oxide  poisoning ;  carbonic  oxide  haemo- 
globin is  recognised  in  pi-esence  of  oxy haemoglobin  and  hemoglobin 
by  the  mere  displacement  of  the  absorption  band  towards  the  red  part 
of  the  spectrum  when  ammonium  sulphide  is  added ;  chemical  tests 
with  sodium  hydroxide  with  or  without  calcium  chloride  are  con- 
sidered of  little  value. 

In  the  urine  : — Notes  are  taken  of  the  quantity,  colour,  odour,  of  re- 
actions as  to  the  presence  of  blood,  albumin,  and  sugar,  of  the  action  in 
alkaline  copper  solutions,  of  the  behaviour  towards  barium  chloride 
before  and  after  treatment  with  hydrochloric  acid,  and  of  the  occur- 
rence of  balsams,  alkaloids,  soluble  metallic  poisons,  and  of  such  salts 
as  potassium  chlorate,  iodide,  or  bromide. 

The  contents  of  the  stomach  are  examined  in  the  dark  for  phosphor- 
escence, which  is  only  due  to  phosphorus  in  acid  mixtures,  otherwise 
fungoid  growth  may  cause  it.  The  odour  of  the  contents  of  the 
stomach  may  be  acid,  alkaline,  like  decayed  cheese,  or  they  may  have 
a  specific  odour,  or  be  putrid ;  sometimes  they  are  well  preserved,  and 
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have  a  sweetish,  repulsive  odour,  observed  by  the  author  in  cases  of 
arscBical  poisoning.  Food  magmas  and  vomits  are  carefully  sampled, 
treated  with  alcohol  and  then  with  ether,  and  examined  macro-  and 
micro-scopically.  The  alcoholic  extract  is  examined  for  oxalates  aud 
foreign  bases  and  acids  ;  matters  found  in  the  folds  are  also  examined. 
The  ai'senic  test  is  applied,  and  an  aqueous  extract  of  the  magma  is 
examined  for  soluble  poisons. 

Eor  the  chemical  examination  proper,  parts  of  organs,  finely  divided, 
are  heated  with  water  in  a  boiling  water-bath  for  sevei'al  .houi^s, 
acidified  with  tartaric  acid,  and  distilled  with  steam.  Two  fractions 
are  made :  the  first  will  contain  the  more  volatile  matters,  such  as 
alcohol,  aldehyde,  acetone,  chloroform,  nitrobenzene,  ethereal  oils, 
turpentine,  camphor,  amines,  and  their  volatile  combinations  ;  the 
other,  the  remains  of  these  more  volatile  products,  and  any  less 
volatile  substances,  such  as  fatty  acids,  phenol,  hydrocyanic  acid,  &c. 
A  plain  distillation  of  alkaline  material  is  required  at  times;  if,  how- 
ever, the  presence  of  chloral  hydrate  or  hydi^ocyanic  acid  and  ferro- 
cyanides  is  suspected,  the  finely  divided  organs  are  first  moistened 
with  jjotash  or  with  hydrogen  sodium  carbonate  respectively.  A 
steam  distillation  from  alkaline  solution,  when  necessary,  is  best 
effected,  not  directly,  but  with  the  liquid  obtained  by  extraction  with 
water  and  tartaric  acid.  The  residue  from  the  acid  distillation  is 
employed  in  testing  for  alkaloids. 

The  odour,  colour,  opalescence,  quantity,  &c.,  of  the  first  fraction  of 
the  acid  distillate  are  noted.  It  is  tested  with  silver  nitrate,  both  in 
nitric  acid  and  in  ammoniacal  solution,  with  sodium  nitroprusside, 
potash,  and  acetic  acid  ;  with  alkaline  permanganate  ;  with  iodine  and 
potash  (iodoform  reaction)  ;  with  zinc-dust  and  hydrochloric  acid  for 
nitrobenzene ;  with  hydrochloric  acid  and  alcoholic  phloroglucinol  for 
ethereal  oils  (a  reaction  frequently  takes  place,  but  too  much  depend- 
ance  is  not  to  be  placed  on  it;  it  is  better  to  examine  the  urine  for  some 
of  these  substances,  also  for  altered  camphor).  The  reagents  for  tur- 
pentine oil,  in  tangible  quantities,  are  a  mixture  of  fresh  guaiacum 
alcohol  and  fi^esh  citronella  oil.  Resorcinol  and  potash  are  better 
reagents  for  detecting  chloroform  than  the  isonitrile  test.  A  quantita- 
tive examination  for  these  substances  is  seldom  jDossible,  with  the 
exception  of  alcohol,  but  this  cannot  be  estimated  by  distillation  in  the 
presence  of  amines  ;  therefore  it  is  oxidised  to  acetic  acid  as  follows. 

A  portion  of  the  distillate  is  redistilled,  the  first  portions  collected 
are  dried  ■\\dth  potassium  carbonate,  distilled  again,  treated  with 
sodium  dichromate  and  sulphuric  acid,  rendered  alkaline  with  potash, 
boiled  to  eliminate  amine  bases,  then  acidified,  steam  distilled,  and 
the  distillate,  containing  the  acetic  acid,  titrated  ;  any  sulphuric  acid, 
if  accidentally  present,  being  estimated  aud  allowed  for.  The  author 
attaches  great  importance  to  the  estimation  of  alcohol,  especially  in 
the  case  of  children.  Various  parts  of  corpses  of  persons  addicted  tc 
alcohol  yield  distillates  containing  alcohol,  but  not  pure  ethyl  alcohol ; 
therefore  such  distillates  reduce  alkaline  permanganate,  ttc,  give  the 
iodoform  reaction,  and  yield  an  inflammable  distillate  on  redistillation 
from  potassium  carbonate.  Alcohols  readily  evaporate  from  corpses, 
the  more  volatile  disappearing  first. 
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Passing  on  to  the  second  fraction  from  the  acid  distillation,  phenol,  as 
a  normal  product  of  the  decomposition  of  albuminoids,  is  frequently- 
detected  by  Millon's  reagent,  less  readily  by  bromine-water.  Large 
quantities  of  plienol  are  estimated  by'  filtering  the  fraction  containing 
it  from  the  fatty  acids,  extracting  with  ether,  dry'ing  the  ethereal 
residue  over  sulphuric  acid,  and  weighing,  taking  precautions  against 
the  phenol  creeping  over  the  edge  of  the  evaporating  dish.  As 
regards  hydrocyanic  acid,  the  distillate  is  tested  with  copper  sulphate 
and  guaiacum,  and  if  the  reaction  is  noticed,  it  is  confirmed  by  some 
other  test,  and  the  acid  determined  as  silver  cyanide.  Phosphorus  is 
generally  recognised  by  the  phosphorescence,  but  if  this  does  not 
occur  phosphoious  acid  must  be  tested  iov  and  estimated  in  the  residue. 
In  examining  the  distillate  for  phosphorus,  it  is  redistilled,  using  an 
upright  biilbed  tube,  the  distillation  being  continued  for  an  hour 
after  phosphorescence  has  ceased  to  appear;  the  new  distillate  is 
treated  with  silver  nitrate,  &c.,  and  also  is  tested  for  phosphorus  by 
oxidising  with  chlorine- water  and  adding  ammonium  molybdate. 

In  examining  for  alkaloids,  special  care  must  be  taken  not  to  mistake 
ptomaines  for  other  alkaloids,  and  to  allow  for  the  impure  foi'm  of  the 
latter.  The  material  is  treated  Avith  alcohol  containing  tartaric  acid, 
the  extract  filtered,  evaporated,  dissolved  in  water,  filtered,  neutra- 
lised with  potash,  concentrated,  treated  with  alcohol,  separated  from 
the  potassium  tartrate,  and  the  neutral  aqueous  solution  is  tested 
with  alkaloid  reagents  (a  preliminary  test  with  tartaric  acid  and  iodic 
acid  being  made  for  morphine)  and  examined  systematically  if 
required.  A  portion  is  rendered  alkaline,  and  steam-distilled  for 
nicotine,  coniine,  aniline,  &c.  In  the  absence  of  these  volatile  bases, 
another  poi'tion  is  extracted  with  ether  successively  when  neutral, 
acid,  and  alkaline,  then  with  chloroform  Avhile  still  alkaline,  and 
finally  is  made  ammoniacal  and  extracted  with  amy!  alcohol.  The 
third  portion  is  reserved  for  the  direct  confirmatory  examination  of 
any  alkaloid  indicated  in  the  other  jDortions.  The  aqueous  residue  is 
tested  for  narceine  and  curarine,  whilst  the  various  extracts  are 
examined  separately.  The  residue  from  the  alkaline-ether  exti'act  is 
tested  with  phosphoric  acid  for  aconitine.  Vitali's  atropine  reaction 
is  liable  to  be  hidden  by  xanthoprote'ia  colour  reactions.  For  strych- 
nine, a  double  test  is  made :  first,  a  drop  of  vanadic  acid  solution  is 
mixed  with  the  residue,  dissolved  in  sulphuric  acid,  which  is  subse- 
quently diluted  with  concentrated  sulphuric  acid,  and  then  solid 
ammonium  vanadate  is  dusted  over  another  portion  of  the  same 
solution.  Attention  is  called  to  the  fact  that  colocynthine  gives 
reactions  "with  both  vanadic  and  chromic  acids,  which  resemble  those 
of  strychnine  with  the  same  reagents.  The  amyl  alcohol  extract, 
after  purifying,  serves  for  confirming  the  presence  of  morphine. 

Another  portion  of  the  original  extract  is  examined  for  metallic 
poisons  soluble  in  alcohol.  The  examination  for  metallic  poisons 
generally  is  made  with  the  residue  from  the  first  distillation  or  that 
from  the  alcoholic  extraction  ;  in  the  latter  case  the  alcohol  is  expelled 
by  warming.  The  residue  is  heated  with  hot  water,  potassium  chlorate, 
and  hydrochloric  acid  until  the  organic  tissue  is  destroyed  ard  all 
chlorine  driven   off,  the  magma  is   treated  with  tartaric   acid,  then 
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largely  diluted  witli  ^-ater  and,  after  24  hours,  filtered.  The  insoluble 
portion  is  treated  (if  required  -n-ith  more  elilorate  and  bydrocliloric 
acid,  then)  -svith  alcohol,  and  with  ether  to  extract  fat,  and  is  ignited. 
The  ash  is  treated  -uith  very  dilute  hydrochloric  acid,  and  the  residue 
dried,  ignited,  "n-eighed,  and  proved  conclusively  to  be  silica  by 
fusion  with  sodium  carbonate;  or  is  examined  for  silver,  lead,  barium, 
and  strontium.  The  soluble  portion  is  made  up  to  a  definite  volume, 
and  must  be  fi-ee  from  chlorine  and  chloric  acid. 

For  mercury,  a  portion  is  nearly  neutralised  by  means  of  potash, 
and  is  digested  with  brass  wool  for  15  minutes  at  70° ;  if  the  brass  is 
visibly  amalgamated,  the  presence  of  mercury  is  confirmed  by  heating 
in  a  test-tube,  &c. ;  but  when  the  presence  of  mercury  is  not  so  evident, 
the  brass  wool  is  burnt  with  copper  oxide  in  a  current  of  air  in  a  tube 
25  cm.  long,  drawn  out  to  a  doubly  bent  capillary,  in.  which  any 
mercury  is  accumulated,  and  identified  with  iodine.  To  estimate 
mei'cury,  the  hot  hydi-ochloric  solution  is  treated  with  hydrogen 
sulphide,  the  precipitate  collected  on  an  asbestos  filter  (or  if  arsenic  is 
present,  it  is  first  digested  with  yellow  ammonium  sulphide)  washed 
with  hydrochloric  acid,  dissolved  in  nitric  acid,  filtered  through  some 
asbestos,  and  the  washings  and  filtrate  diluted  and  treated  with  phos- 
phorous acid.  After  24  hours,  the  calomel  is  filtered  oif,  washed  with, 
Avater.  alcohol,  and  ether,  and  Aveighed  on  a  tared  filter.  Thi'oughout 
the  estimation,  high  temperatures  and  contact  with  organic  matter 
are  to  be  avoided. 

To  detect  antimony,  some  of  the  liquid  partly  neutralised  with 
ammonia  is  placed  in  a  bright  platinum  dish  with  a  piece  of  zinc  for 
six  hours  ;  the  brownish-black  antimony  flakes  obtained  in  this  manner 
being  more  tinistworthy  than  Marsh's  test.  This  test  does  not  answer 
in  the  presence  of  tin ;  but  by  fusing  the  mixed  oxides  with  sodium 
hydroxide,  most  of  the  tin  can  be  separated.  To  estimate  antimony, 
hydrogen  sulphide  is  passed  through  the  slightly  acid,  and  at  first 
boiling,  solution  until  it  has  cooled  down  ;  after  three  clays,  most  of 
the  hydrogen  sulphide  is  driven  off  by  carbonic  anhydride,  the  preci- 
pitate washed  Avith  an  acetic  acid  solution  cf  ammonium  acetate, 
treated  and  washed  with  a  solution  of  sodium  sulphide,  containing 
hydrogen  sulphide,  the  solution  treated  carefully  with  hydrochloric 
acid,  warmed,  and  then  boiled.  After  24  hours,  the  precipitate  is  col- 
lected, treated  with  an  acetic  acid  solution  of  ammonium  acetate,  then 
carefully  with  nitric  acid,  evaporated,  the  residiie  moistened  with 
sodium  hydroxide,  intimately  mixed  with  dry  sodium  carbonate,  dried, 
introduced  by  small  quantities  at  a  time  into  fused  sodium  nitrate  in  a 
silver  crucible,  and  the  mass,  when  cold,  treated  Avith  water.  After 
24  hours,  the  precipitate  is  Avashed  Avith  45  per  cent,  alcohol,  contain- 
ing soda,  digested  Avith  a  hot  solution  of  tartaric  and  hydrochloric 
acids  for  half  an  hour,  filtered,  and  washed  Avith  a  dilute  solution  of 
tartaric  tvnd  hydrochloric  acids.  The  filtrate  and  Avashings  combined 
are  concenti'ated  in  a  Avater-bath,  the  excess  of  acid  reduced  with 
ammonia,  and  the  antimony  precipitated  by  hydrogen  sulphide  as  a  pure 
orange-coloru-ed  sulphide  which  is  converted  into  oxide  by  Bunsen's 
method.  The  jnrrity  of  the  antimony  is  iiltimately  confirmed  by  its 
volatility. 
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To  detect  ai'senic,  mercur}'"  and  aBtimonj  being  absent,  vaiMOus 
obvious  precautions  are  observed  in  applying"  the  Marsh  test  to  some; 
of  the  liquid,  and  when  a  mirror  is  obtained,  the  tube  containing  it 
is  divided  by  a  diamond  into  four  parts,  of  which  one  is  used  for  the 
odour  test,  another  for  solubility  in  freshly-prepared  sodium  hypo- 
chlorite, a  third  for  dissolving  in  nitric  acid  and  testing  witli  silver 
nitrate,  whilst  the  fourth  is  dissolved  in  nitric  acid,  and  converted 
into  arsenic  suljihide  by  colourless  ammoiiium  sulphide.  To  estimate 
arsenic,  hydrogen  sulphide  is  passed  tlu'ough  the  Avorm  hydrochloric 
solution  for  12  hours,  and  after  remaining  three  to  five  days  in  a 
closed  flask,  most  of  the  h^'di'ogen  sulphide  is  driven  off  by  a  current 
of  carbonic  anhj'dride  ;  the  procedure  then  resembles  that  described  in 
the  antimony  estimation,  but  various  points  arc  to  be  observed  : — 
1.  Ammonia  or  ammonium,  carbonate  are  the  only  solvents  used  for 
arsenic  sulphide  on  the  filter.  2.  The  fusion  is  conducted  in  a  porcelain 
crucible  with  fusion  mixtui'C  and  potassium  nitrate.  3.  The  arsenic  is 
always  weighed  as  magnesium  pyroarsenate.  4.  The  alkaline  solution 
is  not  precipitated  directly  with  magnesia  mixture,  but  is  first  sub- 
mitted to  the  following  treatment : — Neutralisation  with  nitric  acid, 
expulsion  of  carbonic  anhydride  and  nitrous  acid,  precipitation  with 
hydrogen  sulphide,  and  conversion  into  arsenic  acid.  5.  The  ammo- 
nium magnesium  ai'senate  is  redissolved  in  hydrochloric  acid  and  re- 
precipitated  by  ammonia.  6.  Small  quantities  of  magnesium  arsenate 
are  converted  into  pyroarsenate  by  dissolving  in  very  dilute  nitric  acid,^ 
evaporating  in  a  porcelain  crucible  over  a  water-bath,  and  carefully 
and  gradually  igniting  the  residue  ;  the  method  is  susceptible  of  great 
accuracy ;  as  little  as  0'0093  to  0'0077  gram  of  arsenic  in  a  portion  of 
a  dead  bod}-  has  been  estimated.  7.  Large  quantities  of  pyroarsenate 
arc  preserved  as  sueli  for  reference  ;  small  quantities  arc  converted 
i]ito  metallic  arsenic  in  a  Marsh's  appai'atus,  and  are  preserved  in  a 
sealed  tube. 

In  the  absence  of  mercury,  antimony,  and  arsenic,  the  hydro- 
chloric acid  solution  is  made  alkaline  with  soda,  acidified  with  acetic 
acid,  hydrogen  sulphide  passed  in  at  the  boiling  point  of  the  liquid  and 
until  cold,  sodium  carbonate  added  to  distinct  alkalinity,  and  the  whole 
allowed  to  remain  corked  up  until  clear.  The  solution  serves  for  de- 
tecting and  estimating  tin.  The  precipitate  is  washed  with  sodium 
sulphide  containing  h^'drogeu  sulphide,  oxidised  with  nitric  acid,  evapo- 
rated, moistened  with  sodiirm  hydroxide,  mixed  with  fusion  mixture, 
dropped  into  molten  nitre  in  a  silver  crucible,  extracted  with  water, 
supersaturated  with  hydrochloric  acid,  filtered,  and  the  hydrochloric 
acid  solutions  submitted  to  the  ordinary  methods  of  analysis,  weighing* 
any  metal  isolated  in  a  definite  form.  The  separation  of  iron,  alumina, 
and  zinc  in  the  presence  of  calcium  and  magnesium  phosphates  is 
effected  in  the  following  manner  : — The  hydrochloric  acid  filtrate  from 
the  hydrogen  sulphide  precipitate  is  concentrated  on  the  water-bath, 
treated  with  chlorine- water,  evaporated,  the  residue  dissolved  in  very 
dilute  hydrochloric  acid,  filtered,  the  solution  supersaturated  with  ana- 
monia,  excess  of  the  latter  nearly  expelled  on  the  water-bath,  the  pre- 
cipitate removed,  the  solution  acidified  with  acetic  acid,  and  hydrogen 
sulphide  passed  into  the  boiling  hot  liquid  until  it  gets  cold.    The  zinc 
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sulpliide  is  weiglied.  The  ammonia  precipitate  is  dissolved  in  nitric 
acid,  ti'eated  in  a  platinum  dish  with  tin,  which  by  repeated  and  careful 
ti'eatment  with  nitric  acid  is  converted  into  stannic  oxide,  and  with  it 
the  phosphoric  acid  into  insoluble  stannic  phosphate,  from  which  the 
alumina  is  washed  out  by  very  dilute  nitric  acid,  and  estimated  in 
the  solution  b}-  precipitating  with  ammonia,  igniting  the  precipitate, 
fusing  the  ignition  residue  with  sodium  carbonate,  extracting  with 
Avater,  filtering,  &c.  The  alkaline  filtrate  from  the  hydrogen 
sulphide  precipitate  is  examined  for  tin  : — It  is  acidified  with  liydro- 
chloricacid,  boiled,  hydrogen  sulphide  passed  through  until  it  is  cold  ; 
after  remaining  for  24  hours  in  a  wariu  place  the  precipitate  is  collected, 
Avashed  with  an  acetic  acid  solution  of  ammonium  acetate,  and  ignited 
with  the  filter.  The  residue  is  moistened  with,  nitric  acid,  evapo- 
rated, ignited,  and  to  get  rid  of  the  iron  present  it  is  washed  into  a 
silver  crucible,  dried,  and  treated  for  half-an-hour  with  molten 
sodium  hydroxide,  extracted  with  water,  filtered,  the  filtrate  acidified 
with  hydrochloric  acid,  and  the  tin  obtained  in  the  usual  manner. 

In  conclusion,  it  is  pointed  out  that  not  only  are  potassium,  sodium, 
calcium,  magnesium,  iron,  and  ruanganese  normally  present  in  the 
human  body,  but  that  aluminium,  copper,  and  zinc  are  always  met  with, 
and  less  fi^equently  tin  and  lead.  Tliese  extraneous  metals  are  derived 
from  food,  cooking  utensils,  medicine,  &c.  ;  aluminium  comes  from 
various  sources,  and  even  after  death  may  be  introduced  iu  the  dust, 
Avhen  the  post-mortem  takes  place  in  the  country.  The  author  in  ad^^o- 
cating  his  employment  of  a  solution  prepared  directly  from  the  corpse 
material  for  the  detection  of  arsenic,  points  out  that  considering  the 
sensitiveness  of  the  arsenic  reaction  a  concentration  of  the  solution 
is  not  necessaiy,  that  the  "  brown  speck "  on  the  porcelain  lid 
referred  to  by  Otto  cannot  interfere  in  his  method,  which,  more- 
over, obviates  any  chance  of  vitiation  through  arsenical  hydrogen 
sulphide.  It  is  also  shown  that  the  presence  of  chlorides  and  nitrates 
does  not  stop  the  formation  of  gaseous  hydrogen  arsenide,  provided 
that  the  zinc  and  hydrochloric  acid  are  in  excess  and  the  evolution 
of  hydrogen  is  alloAved  to  proceed  sufE.ciently  long  ;  but  the  presence 
of  free  nitric  acid  stops  the  evolution  temporarily.  It  is  still  doubtful 
whether  solid  hydrogen  arsenide  is  converted  into  the  gaseous  modi- 
fication by  zinc  and  hydrochloric  acid. 

Ordinarily  only  one  poison  is  found  in  a  corpse,  but  nevertheless  it 
should  be  borne  in  mind  that  there  is  the  possibility  of  more  than 
one  being  present.  D.  A.  L, 

Detection  of  Paraffin  in  Beeswax.  Bv  H.  Hagek  (Zeif.  anal. 
Chem.,  29,  480—481  ;  from  Pharm.  Cejitralhalle,  30,  665).— A  few 
grams  of  the  substance  in  fine,  air-dried  shavings  is  gradually  heated 
in  a  small,  porcelain  capsule,  until  fumes  begin  to  rise.  A  half-litre 
wide-mouthed  bottle  is  then  inverted  upon  the  capsule,  and  Avhen 
filled  with  white  vapours  is  closed  and  set  aside  until  the  fumes  have 
condensed  upon  its  walls.  The  sublimate  is  then  dissolved  in  3  c.c. 
of  chloroform,  the  chloroform  evaporated  in  a  test-tube,  and  the 
residue  boiled  with  4  c.c.  of  soda  solution.  If  paraffin  wasjsresent,  it 
will  after  cooling  be  found   floating  on  the  clear  solution.     A  drop  of 
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the  chloroform  solution  may  also  be  evaporated  on  a  slip  of  glass  and 
examined  microscopically. 

The  fumes  from  pure  beeswax  are  not  so  white  as  from  paraffin,  and 
are  onl^'  obtained  at  a  higher  temperature  (300—320').  The  sub- 
limate gives  a  coloured  solution  with  chloroform,  and  a  coloured  and 
turbid  solution  with  soda.  The  residue  from  the  chloroform  solution 
is  a  dull  film  ;  paraffin  on  the  contrary  gives  separate  g^-ains  in  a 
clear  field.  ^I.  J.  S. 

Condition  of  the  Sulphuric  Acid  in  Plastered  Wines,  and  a 
Method  of  Distinguishing  between  Plastered  Wines  and  Wines 
mixed  with  Sulphuric  Acid,  liy  L.  Koos  and  E.  Thomas  (Compt. 
rend..  111.  57.5 — hll). — AVines  which  have  been  mixed  with  calcium 
sulphate  do  not  contain  potassium  hydrogen  sulphate.  The  liberated 
tartaric  acid  interacts  with  the  organic  potassium  compounds  in  the 
wine,  and  forms  a  new  quantity  of  potassiun^  hydrogen  tartrate. 
Direct  experiment  shows  tliat  when  calcium  sulphate  is  added  to  a 
solution  of  potassium  hydrogen  tartrate,  and  an  acetate,  nialate, 
citrate,  or  succinate,  the  liquid  contains  no  free  sulphuric  or  tartaric 
acid,  but  acetic,  citric,  malic,  or  succinic  acid  is  liberated.  No  potas- 
sium hj-drogen  sulphate  could  be  detected  in  plastered  wines  by  the 
following  method,  which  Avill  detect  the  addition  of  025  gram  of 
sulphuric  acid  per  litre. 

The  proportion  of  chlorine  and  the  total  sulphuric  acid  in  the  wine 
are  estimated.  50  c.c.  of  the  wine  is  mixed  with  a  small  quantity  of 
ammonium  acetate,  and  exactly  precipitated  with  a  standard  solution 
of  barium  chloride.  The  filtrate  is  evaporated  to  dryness,  heated 
gently,  and  the  chlorine  in  the  residue  is  estimated.  If  only  normal 
potassium  sulphate  is  present,  the  reaction  is  K2SO4  -f  BaCL  = 
BaS04  +  2KC1,  and  the  chlorine  in  the  residue  should  be  equal  to 
the  chlorine  of  the  barium  chloride,  plus  the  chlorine  originally 
present  in  the  wine ;  if  the  acid  sulphate  is  pi-esent,  the  reaction  is 
KHSO4  +  BaCl^  =  BaSOi  +  HCl  -t-  KCl,  and  the  free  hydrogen 
chloride  is  expelled  in  the  process  of  evaporation,  the  loss  increasing 
with  the  quantity  of  hydrogen-sulphate  present.  C.  H.  B. 

Estimation  of  Dissolved  Solids  in  Wine.  By  E.  L.aszlo  (Chem. 
Zeit..  14,  43l>,  455). — Results  are  quoted,  showing  the  unsatisfactory 
character  of  estimations  of  "  extractives  "  made  by  drying  residues 
for  2|  hours.  The  author  suggests  determining  the  alcohol  both  by 
distillation  and  by  an  alcoholometer  at  15° ;  the  difference  between  the 
Two  observations  being  due  to  the  "extractives"  present  may  be 
utilised  as  a  measure  for  them,  and  he  finds  that  multiplying  this 
difference  by  0"32  gives  numbers  for  the  quantity  of  dissolved  solid 
matter  in  100  c.c.  of  Avine  concordant  with  actual  determinations. 
The  alcoholometer  should  not  have  a  greater  range  than  10^,  or  at  the 
outside  12°,  and  for  wines  of  sp.  gr.  greater  than  1*000,  a  saccharo- 
meter  showing  volume  percentages  is  employed.  D.  A.  L. 

Detection  of  Methylated  Nitrous  Ether.  By  J.  Muter 
(Analyst,  15,  48). — Much  of  the  sweet  spirits  of  nitre  in  commerce  is 
prepared  from  methylated  spirit  instead  of  from  pui^e  ethyl  alcohol 
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as  presciibed  in  the  pharmacopoeia.  The  two  may  be  discrimiiiated 
by  dissolviiig  a  fraoment  of  solid  potash  in  a  sample.  The 
methylated  ether  darkens,  the  colour  varying  from  deep-yellow  to 
orange-red,  while  the  odour  of  methylated  spirit  becomes  very 
distinct.  The  ether  from  pure  spirit  loses  its  odour  of  ethyl  nitrite, 
and  retains  only  that  of  ethyl  alcohol,  and  it  does  not  darken  beyond 
the  faintest  straw  colour.  On  treating  with.  Hubi's  reagent  the  dis- 
tillate obtained  after  digestion  with  potash,  the  methylated  sample  will 
absorb  0'4  to  0'?  per  cent,  of  iodine,  but  that  from  pure  spirit  none. 

M.  J.  S. 

Analysis  of  Carbolic  and  Sulphurous  Disinfecting  Powders. 
By  J.  Muter  (xbiah/st,  15,  63 — G8). — -The  author  calls  attention  to 
tbe  ambiguities  in  the  usual  forms  of  specification  for  disinfecting- 
powders.  Whilst  the  contracts  are  nominally  for  "  cai'bolic  acid,"  it 
is  commonly  understood  that  the  powder  may  contain  chiefl}'  cresol 
and  other  high-boiling  tar  phenols.  There  have,  however,  been  cases 
where  the  supply  of  the  more  costly  absolute  phenol  has  been  insisted  on. 
The  omission  of  the  word  "  available  "  before  "  sulphurous  acid"  some- 
times renders  a  literal  compliance  with  a  specification  impossible. 

For  the  estimation  of  the  phenols,  the  author  still  employs  his  own 
process  (Abstr.,  1888,  92),  with  the  single  modification  that  150  c.c. 
of  a  10  per  cent,  solution  of  sodium  hydroxide  is  now  used  instead  of 
200  c.c.  of  a  5  per  cent,  solution.  The  cresol,  measured  in  contact 
with  brine,  retains  about  5  per  cent,  of  water.  Since  anhydrous 
cresol  increases  in  volume  by  about  5  per  cent,  when  shaken  with 
3  volumes  of  brine,  whilst  that  containing  water  does  not  increase  or 
may  even  diminish,  this  furnishes  a  rough  but  ready  test  for  the 
presence  of  water.  For  more  accui-ate  work  the  water  must  be  dis- 
tilled out.  Naphthalene,  which  is  usually  present  in  commercial 
cresol,  may  be  estimated  as  follows  : — 50  c.c.  is  shaken  with  200  c.c. 
of  a  10  per  cent,  solution  of  sodium  hydroxide.  The  phenols  dissolve, 
leaving  the  naphthalene  floating.  The  solution  is  removed,  the 
naphthalene  washed  with  a  5  per  cent,  soda  solution,  then  rapidly 
filtered  off.  It  is  rinsed  from  the  filter  with  water  and  again  collected 
on  a  pair  of  filters.  After  drying  as  far  as  possible  by  pressin-j- 
between  blotting  paper,  the  filters  are  separated  and  the  inner  oi: 
with  its  contents  is  weighed,  using  the  outer  one  as  a  tare. 

For  estimating  the  available  sulphurous  acid,  2  grams  of  the  powder 
is  washed  on  a  filter  with  dry  ether  until  the  phenols  and  tarry 
matters  are  removed.  As  soon  as  the  ether  has  evaporated,  the 
contents  of  the  filter  are  thrown  into  a  bottle  containing  50  c.c.  of 
JST/TO  iodine  solution,  and  after  half  an  hour  the  residual  iodine  is 
titrated  by  thiosulphate.  This  method  is  unsatisfactory  when  the 
basis  of  the  powder  is  lime. 

In  sulphurous  powders  which  have  undergone  oxidation,  the  amount 
of  original  sulphurous  acid  cannot  be  ascertained  if  the  mixture  had 
consisted  of  gypsum  and  calcium  sulphite,  but  where  the  basis  is 
silica,  the  sulphates  present  may  be  regarded  as  oxidised  sulphites, 
and  where  sodium  hydrogen  sulphite  has  been  mixed  with  gypsum,  the 
estimation  of  calcium,  sttlphtiric,  and  sulphurotrs  acids  in  an  aqueous 
extract  will  give  the  necessary  data.  M.  J.  8. 
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Detection  of  Diresorcinol  as  an  Impurity  in  Synthetically 
Prepared  Phloroglucinol.  ]iy  J.  1  Ii:rz:i;  aiul  S.  Zi;isi:l  {Muuaish.,  11, 
•4-21 — 423). — The  presence  of  diresorcinol,  as  an  impurity  in  phloro- 
trlucinol,  scarcely  affects  its  meltins:  point,  or  the  numberR  obtained 
on  estimatinj^  carbon  and  liydrogen.  It  may  be  best  detected  by 
dissolving  a  few  milligrams  of  the  sample  in  about  1  c.c.  of  concen- 
trated sulphuric  acid,  adding  1 — 2  c.c.  of  acetic  anhydride,  and 
warming  the  mixture  for  a  few  minutes  in  a  water-bath.  If  diresor- 
cinol— or  its  tetrethjl  ether  or  tetracetyl  derivative — be  present,  a 
bluish-violet  colour,  which  disappears  on  the  addition  of  much  water 
or  of  an  excess  of  alkali,  will  be  produced.  By  this  means,  the  presence 
of  0"4  per  cent,  of  diresorcinol  may  be  clearly  shown,  and  the  delicacy 
of  the  test  is  probably  much  greater.  G.  T.  M. 

Estimation  of  Sugars  by  means  of  Copper  Potassium 
Carbonate  Solution.  By  H.  Ost  (Ber.,  23,  3003—3011 ;  cojnpare 
Abstr.,  1800,  lO.U  ). — A  solution  containing  23'5  grams  of  cry.stallised 
copper  sulphate,  250  grams  of  potassium  carbonate,  and  100  grams  of 
hydrogen  potassium  carbonate  per  litre  has  the  following  advantages 
over  Fehling's  solution  for  the  gravimetric  determination  of  sugars  : — 
(1)  It  is  unchanged  by  keeping.  (2)  Its  action  on  cane-sugar  is 
relatively  slight.  (3)  After  10  minutes  boiling,  the  precipitation  of 
cuprous  oxide  is  practically  complete,  and  thus  more  concordant 
results  are  obtained.  (4)  The  monosaccharoses  precipitate  almost 
twice  as  much  cuprous  oxide  from  this  solution  as  from  Fehling's 
solution.  (''))  The  quantity  of  precipitate  obtained  from  different 
kinds  of  sugars  A-aries  considerably,  thus  rendering  it  possible  to 
determine  the  composition  of  mixtures.  The  solution  mav  also  be 
employed  for  volumetric  estimations,  as  the  end  reaction  is  sharp  ;  the 
time  required  for  boiling,  is,  however,  longer  than  with  Fehling's 
.solution.  For  gravimetric  determinations,  50  c.c.  of  the  copper  solu- 
tion is  mixed  with  25  c.c.  of  the  sugar  solution,  water  is  added  and 
the  liquid  boiled  for  10  minutes,  filtered  through  an  asbestos  filter, 
and  the  cuprous  oxide  reduced  in  a  stream  of  hydi'ogen.  The  follow- 
ing table  shows  the  quantity  of  copper  precipitated  by  different 
.vuo-ars  : — • 


Copper. 

luvert-sugar. 

Dextrose. 

Leviilose. 

Galactose. 

Arabinose. 

ililligrams. 

Milligrams. 

Milligrams. 

Milligrams. 

Milligrams. 

Milligrams. 

f.O 

15  '2 

15-6 

14-7 

17-4 

17-0 

55 

16-6 

17-0 

16-1 

19  1 

18-6 

GO 

38-0 

18-5 

17-5 

20-8 

20-3 

65 

j         19-4 

19-9 

IS -9 

22-5 

21-9 

70 

20-8 

21-4 

20-3 

24-2 

23-5 

75 

;         22-3 

22-9 

21  7 

25-9 

25-1 

80 

j         23-7 

24. -4 

230 

27 -G 

26-7 

85 

■         25-2 

25-8 

24-3 

29-3 

28-3 

90 

i         26-6 

27-3 

25-7 

31-1 

29  9 

95 

28  1 

28-8 

27  1 

32-8 

31-5 

100 

29-5 

30  -3 

28-5 

34-5 

331 
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Copper. 

Invert-sugar. 

Dextrose. 

Levulose. 

Galactose. 

Arabijiose. 

Milligrams. 

Milligrams. 

Milligrams. 

!  Milligi-ams. 

Milligrams. 

Milligrams. 

105 

31-0 

31-8 

29-8 

36  2 

34-7 

110 

32-4 

33-3 

31-2 

38-0 

3G-3 

115 

33-9 

34-8 

32-6 

39-7 

37-9 

120 

35-3 

36-3 

34-0 

41-4 

39-5 

125 

36-8 

37-8 

35-4 

43-1 

41  1 

130 

38-2 

39-3 

36-8 

44-8 

42-8 

135 

89-7 

40-8 

38-2 

46-5 

44-4 

140 

41-1 

42-3 

39-6 

48-3 

46-0 

145 

42-6 

43-8 

41-0 

50-0 

47-6 

150 

44-0 

45-3 

42-5 

51-8 

49-3 

155 

45  '5 

46-8 

43-9 

53-6 

50-9 

160 

47-0 

48-3 

45-3 

55-4 

52-6 

165 

48-5 

49-8 

46-7 

57-2 

54-3 

170 

50-0 

51-4 

48-1 

59-0 

55  9 

175 

51-5 

52-9 

49-5 

60-8 

57-5 

180 

53-0 

54-5 

51-0 

62-7 

59-2 

185 

54-5 

56-0 

52-5 

64-5 

60-9 

190 

56-0 

57-6 

54-0 

66-4 

62-7 

195 

57  '5 

59-2 

55-5 

68-3 

64-4 

200 

59-1 

60-8 

57-0 

70-3 

66-2 

2C5 

60-7 

62-4 

58-6 

72-3 

68-0 

210 

62-4 

64-1 

60-2 

74-3 

69  8 

215 

64  1 

65-8 

61-8 

76-3 

71-6 

220 

65-8 

67-5 

63-5 

78-3 

73-5 

225 

67 '5 

69-2 

65-2 

80-3 

75  4 

230 

69-3 

70-9 

66-9 

82-4 

77-3 

235 

71-1 

72-7 

68-7 

84-5 

79-3 

240 

72-9 

74-5 

70-6 

86-6 

81-3 

245 

74-8 

76-4 

72-5 

88-9 

83-4 

250 

76-7 

78-4 

74-4 

91-2 

85-5 

255 

78-6 

80-5 

76-5 

93-5 

87-6 

260 

80-5 

82-8 

78-8 

95-9 

89-8 

265 

82-5 

85-1 

81-1 

98-3 

92-3 

270 

84-7 

87-5 

83-5 

100-7 

94-6 

275 

87-1 

89-9 

85-9 

103-3 

97-1 

280 

89-7 

92-4 

88  6 

106-1 

99-6 

285 

92-3 

94-9 

91-3 

109-0 

102-3 

290 

95-1 

97-6 

94-2 

112  0 

105  -1 

295 

98-0 

100-4 

97-2 

1151 

107-9 

298-7 

100-0 

102-5 

99-0 

117-0 

109-5 

In  the  case  of  lactose,  the  factor  copper/lactose  =  1-51  to  1-57  for 
solutions  containing  from  125  to  198  milligrams  of  sugar.  For 
volumeti'ic  work,  an  indicator  must  be  employed;  after  20  minutes 
boiling,  198  milligrams  of  lactose  precipitate  190  milligrams  of  coppei*. 

Rafiinose,  CisHasOie  +  SHoO,  does  not  affect   the  copper  solutiou, 
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but  after  liydi'olypis,  it  lias  the  hi'^host  reducing  poAver,  50  milligrams 
precipitating  150  milligrams  of  copper.  J,  B.  T. 

Estimation  of  Sugar  in  Milk.  B3-  ]\r.  KChx  (B!ed.  Centr.,  19, 
628;  from  Mih-hzeit.,  18,  926).— Results  obtained  by  Tollens' 
method  agree  better  with  those  obtained  by  Soxhlet's  method,  when 
only  so  much  serum  solution  is  employed  that  the  colour  is  bluish 
after  boiling.  If  so  much  sugar  solution  is  used  that  the  liquid  is 
greenish  after  reduction,  results  will  be  obtained  which  are  U"l  to 
0"15  per  cent,  too  low.  The  phosphotungstic  acid  method  is  not 
recommended.  If  Soxhlet's  method  is  not  used,  the  lead  acetate 
method  should  be  employed.  N,  H.  J.  M. 

Estimation  of  Ash  in  Raw  Sugar.  By  W.  :Mixoii  (Chem.  Zeit., 
14,  ,510). — Stammer  objects  to  the  use  of  oxygen,  and  recommends  air 
for  the  incineration  of  raw  sugar  in  estimations  of  ash.  The  author 
has  investigated  the  point,  and  sees  no  reason  for  disqualifyino- 
oxygen  nor  any  special  virtue  in  the  atmosphei-ic  nitrogen,  and  as 
burning  the  charred  sugar  in  oxygen  takes  25  minutes,  whilst  com- 
bustion in  air,  with  the  aid  of  mechanical  agitation,  requires  from 
6  to  15  hours,  he  considei's  the  oxygen  naethod  is  distinctly  to  be 
recommended.  D.  A.  L. 

Estimation  of  Starch.  By  O.  Ri^xkb  {Zeit.  anal.  Chem.,  29, 
472 — 475  ;  from  Zeit.  ISpiritindust.^. — The  author  divides  the  processes 
hitherto  proposed  into  those  with  and  without  high  pressure,  and 
recommends  the  following  as  the  best  of  the  respective  methods  : — 
With  high  pressure  :  3  grams  of  the  finely  ground  substance  is  stirred 
with  25  c.c.  of  a  1  per  cent,  solution  of  lactic  acid  and  30  c.c.  of 
water  in  a  metallic  beaker,  then  covei-ed  and  heated  for  2^  hours  in 
a  digester  (Soxhlet's  or  Lintner's)  at  3^  atmospheres  pi'essure,  then 
mixed  with  50  c.c.  of  hot  water  and,  after  cooling,  made  ap  to  250  c.c. 
and  filtered.  200  c.c.  is  th^n  inverted  by  cohobating  with  15  c.c.  of 
hydrochloric  acid  (1T25  sp.  ^v.)  for  2^  hours,  then  neutralised  with 
soda,  made  up  to  500  c.c,  and  25  c.c.  of  it  titrated  with  Fehling's 
solution.  Witliout  hiijh  pressure  :  3  grams  of  the  substance  is  boiled 
with  50  c.c.  of  water,  and  then  digested  for  an  hour  at  62"5°  with 
0"05  gram  of  Lintner's  diastase.  It  is  then  cooled,  made  up  to  250  c.c, 
and  200  c.c.  inverted  with  acid  as  above.  For  the  preparation  of 
Lintner's  crude  diastase,  1  part  of  green  malt  is  extracted  for 
24  hours  with  2  to  4  parts  of  20  per  cent,  alcohol.  The  exti^act, 
filtered  by  suction,  is  precijaitated  Avith  twice,  or  at  most  2^  times,  its 
volume  of  absolute  alcohol.  The  upper  liquor  is  poured  off  and  the 
precipitate  thrown  upon  a  pressure  filter,  then  rubbed  down  with 
absolute  alcohol  in  a  mortar,  again  filtered  and  washed  with  absolute 
alcohol  and  then  Avith  ether,  and  finally  di'ied  in  a  vacuum  over 
sulphuric  acid.  For  the  purification  of  this  raw  product,  the  precipi- 
tation and  digestion  with  alcohol,  wa.shing  Avith  ether,  and  drying 
are  repeated.  By  this  means,  albuminoid  impurities  are  rendered 
insoluble  and  dextrinoid  extractiA^e  matters  removed.  The  dried 
product  is  a  loose,  yellowish-Avhite  powder,  Avhich  has  no  action  on 
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Felilinp's  solution  either  before  or  after  boiling  Avitli  hydrocliloric 
acid,  and  -wbicli  does  not  turn  brown  when  its  solution  is  evaporated 
on  the  water-bath.     It  exhibits  great  hjdroljtic  activity. 

M.  J.  S. 

A  New  Application  of  Molisch's  Reactions.  By  G.  Colasaxti 
(Gazzetta,  20,  299— 305).— Molisch  (Abstr.,  188G,  923)  found  that 
tlie  merest  traces  of  sugar  or  glucosides  (O'OOOOl  per  cent.)  could 
be  detected  by  the  addition  of  one  or  two  drops  of  an  alkaline  solu- 
tion of  a-naphthol  or  thymol  (15  to  20  per  cent.),  together  with  an 
excess  of  concentrated  sulphuric  acid.  Molisch  further  derived  from 
this  reaction  a  confirmation  of  the  alleged  presence  of  sugar  in  normal 
urine. 

The  author  finds  that  extremely  dilute  solutions  of  potassium  or 
sodium  thiocvanate,  treated  in  the  same  manner,  show  first  a  green 
band  and,  on  acritatiou,  an  intense  violet  coloration  resembling  in  all 
respects  that  obtained  from  solutions  of  sugar.  On  cooling  the  liquid, 
a  compound  containing  the  naphthalene  nucleus  and  the  sulplionic 
group  separates  in  a  mass  of  long,  slender  needles.  The  solution  of 
thiocvanate  or  thiocyanic  acid  must  be  verj"  dilute,  or  on  addition  of 
sulphuric  acid  a  brown  coloration  is  produced,  and  hydrogen  sulphide 
is  evolved.  Urine  must  similarly  be  diluted  before  treatment  with 
a-naphthol,  and  altogether  fails  to  give  the  thymol  reaction. 

As  urine  has  been  found  to  contain  thiocyanic  acid,  Molisch's 
reaction  affords  no  confirmation  of  the  presence  of  sugar  in  that  fluid. 

S.  B.  A.  A. 

Reaction  of  Thiocyanic  Acid.  By  G.  Colas.\xti  {Gazzetta,  20, 
30(3 — 3U8). — If  a  few  drops  of  a  solution  of  auric  chloride  (xo*^^^  P^^' 
cent.)  made  alkaline  with  a  satui'ated  solution  of  sodium  carbonate 
or  a  5  per  cent,  solution  of  potash  are  added  to  a  fcAv  c.c.  of  a  dilute 
solution  of  a  thiocyanate  (001  per  cent.),  a  deep  violet  coloration  is 
obtained,  and  a  precipitate  of  metallic  gold  gradually  separates.  The 
thiocyanic  acid  in  urine  does  not  give  the  reaction,  the  liquid  merely 
acquiring  a  reddish  coloration.  S.  B.  A.  A. 

Schneider's  Method  for  the  Estimation  of  Malic  Acid  in 
Wine.  By  E.  Niedeehai-see  (Chem.  Centr.,  1890,  ii,  172;  from 
Phanii.  Centralhalle,  31,  378 — 379). — 100  c.c.  of  the  wine  is  neutral- 
ised with  decinormal  alkali,  evaporated,  incinerated,  and  the  carbonic 
anhj'dride  in  the  ash  determined.  From  this  amount,  the  quantity  of 
carbonic  anhydride  equivalent  to  the  total  tartaric  acid  present  is 
deducted,  the  difference  being-  then  calculated  into  malic  acid. 
Since,  however,  wines  usually  contain  other  substances  (tannic, 
succinic,  acetic  acids),  all  of  which  neutralise  alkalis,  and  would 
when  incinerated  produce  carbonates,  the  author  considers  the  method 
valueless.  J.  W.  L. 

Comparison  between  Methods  for  Estimating  Tartaric  Acid. 

By  J.  TuTH  {Cliein.  Zeif.,  14,  tio — 64). — To  compaie  the  three  I'ival 
methods  for  the  estimation  of  tartaric  acid,  the  '"  original  Goldenberg" 
method,  the  "  Lorcnz-Guldenberg"  method,  and  the  "  modified 
Goldenberg  "  method,  the  author  made  simultaneous  and  duplicate 
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estimations  in  crystalline  calcinm  tartrate,  in  wine  lees,  in  argol,  and 
in  tartaric  acid,  followino-  rigidly  the  directions  laid  down  in  each 
method  ;  tho  numbers  obtained  are  tabulated,  and  from  the  results  it 
is  c(mcluded  that  the  Lorenz  modification  of  the  Goldenberg  method 
is  the  liest  method,  and  is  applicable  in  all  cases,  a  specially  valuable 
factor  about  it  being  the  introduction  of  one-third  normal  soda  for 
the  titration.  With  regard  to  Boessneck's  suggested  method,  the 
author  shows  that  the  amount  of  antimonious  oxide  taken  up  by  the 
0  dcium  tartrate  is  not  |  a  mol.  for  1  mol.,  but  is  a  variable  quantity, 
which  seems  to  depend  on  the  amount  of  free  tartrate  in  si)lution. 

D.  A.  L. 
Estimation  of  Tartaric  Acid.  By  J.  Wot,kma\x  (Chem.  Zeif., 
14.  22i»;  compare  'J'ikli,  preceding  absti-act). — The  author  considers 
the  use  of  litmus  tincture  unsatisfactory  in  deeply  coloured  tartaric 
solutions  ;  he  has  noticed  neutralisation  of  alkali  by  humus  in  such 
solutions,  and  does  not  regard  the  question  of  the  estimation  of 
tartaric  acid  as  solved  by  the  Lorenz  method,  in  fact,  looks  with 
greater  favour  on  the  Golden  berg- Geromont  results.  He  himself 
endeavoured  unsuccessfully  to  determine  tartaric  acid  by  titration 
with  permanganate.  D.   A.  L. 

Estimation  of  Tartaric  Acid  in  the  Crude  Products  of 
Tartaric  Acid  Factories.  By  J.  Tkf.bisz  {Chem.  Z^'it.,  14,  847;. — 
In  consideiation  of  results  recently  published  by  Toth  (see  above), 
the  author  has  made  .several  estimations  of  tartaric  acid  in  various 
samples  of  calcium  tartrate  and  dried  wine  lees.  af)plying.  with  much 
precision,  both  the  "  original  "  and  "  moditied  "  Goldenberg-Geromont, 
and  also  the  Lorenz  method  ;  the  results  are  tabulated,  and  in  his 
hands  the  latter  method  yielded  undoubtedly  higher  results  than  the 
first  two  methods,  and  he  agrees  with  Wolfmann  (preceding  abstract) 
in  considering  the  modified  Goldenberg-Geromont  method  the  most 
trustworthy,  up  to  the  present  time.  Variations  as  great  as  7 — 10 
per  cent.,  noted  by  Tdth,  in  different  estimations  of  the  same  sample 
by  this  method,  have  not  been  observed  in  the  present  experiments. 

D.  A.  L. 

Estimation  of  Citric  Acid  in  Parts  of  Plants.  By  E.  Claassen 
(Z>'if.  anal.  Cli'nn.,  29.  4(38 — 4t)'Jj. — The  plant  is  extracted  with  very 
dilute  ammonia  and  ammonium  carbonate,  the  liquid  somewhat  con- 
centrated, precipitated  with  lead  acetate,  and  filtered.  The  di-iod 
piecipitate  is  boiled  out  with  strong  alcohol,  then  suspended  in  water, 
and  decomposed  by  hydrogen  sulphide.  The  filtrate  is  evaporated  to 
a  thin  syrup,  mixed  with  ammonium  chloride,  excess  of  ammonia, 
and  calcium  chloride,  and  3  volumes  of  alcohol  added.  The  precipi- 
tate is  filtered,  washed  with  75  per  cent,  alcohol,  dried,  and  dissolved 
in  hot  dilute  hydrochloric  acid.  After  cooling,  it  is  filtered,  treated 
with  excess  of  ammonia,  and  again  filtered,  and  evaporated  on  the 
water-bath  to  dryness.  The  residue  is  taken  up  with  boiling 
ammoniacal  Avater,  and  the  insoluble  calcinm  citrate  collected  on  a 
weighed  filter.  Traces  of  citrate  in  the  filtrate  may  be  recovered  by 
repeating  the  evaporation.  M.  J.  S. 

VOL.  LX.  h 
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Amount  of  Volatile  Fatty  Acids  in  Rancid  Butter.    By  P. 

CoKBETTA  (Chem.  Zeit.,  14,  40G). — Sampler?  of  fresh  butter  were  taken 
and  examiued  on  the  16th  of  February  for  volatile  fatty  acids ;  they 
were  then  exposed  in  vessels  covered  with  paper,  and  again  examined 
on  April  3rd,  when,  in  all  cases,  a  reduction  in  the  quantity  of 
volatile  fatty  acids  was  observed ;  in  a  subsequent  examination  on 
April  30th,  no  further  change  was  noted,  but  a  final  test,  on  August 
9th,  indicated  a  still  further  falling  off  in  these  acids.  The  disappear- 
ance of  volatile  fatty  acids  in  the  rancid  butter,  although  progressive 
in  these  experiments,  was  in  no  instance  very  considerable,  and  in  no 
case  could  volatile  fatty  acids  be  washed  from  the  rancid  butter  either 
by  water  or  sodium  hydrogen  carbonate.  D.  A.  L. 

Butter  and  Margarine.  By  C.  Violette  (Compt.  rend.,  111. 
34.5 — 347). — The  acids  resulting  from  the  saponification  of  50  grams 
of  pure,  dry  butter  by  aqueous  potash  are  distilled  in  a  current  of 
steam,  and  the  successive  portions  of  the  aqueous  distillate  (the  total 
volume  of  which  should  not  be  less  than  10  litres)  are  titrated  with 
normal  sodium  hydroxide,  using  phenolphthale'in  as  an  indicator. 
The  volatile  acids,  which  solidify,  and  the  non-volatile  acids  also,  are 
weio'hed,  after  being  dried  in  a  vacuum  and  melted.  A  table  is  givea 
showinof  the  results  obtained  with  various  butters  and  with  margarine. 
It  is  assumed,  on  the  evidence  of  Duclaux's  results,  that  the  ratio 
between  butyric  and  caproic  acids  in  genuine  butter  remains  constant, 
and  equal  to  1'645. 

In  ordinary  butters  the  mean  proportion  of  volatile  acids  is  7  6  per 
cent.,  with  a  minimum  of  7'0,  and  the  proportion  of  non-volatile 
acids  is  840  per  cent.,  with  a  maximum  of  84" 6.  In  the  case  of  a 
butter  of  high  quality,  the  addition  of  about  20  per  cent,  of  margarine 
would  lower  the  proportion  of  volatile  acids  from  8"5  to  the  minimum 
of  7  per  cent.,  and  would  raise  the  non-volatile  acids  from  82"63  to 
84'7ti.  In  the  case  of  ordinary  butter,  the  addition  of  9  per  cent,  of 
margrarine  would  reduce  the  volatile  acids  to  7  per  cent. 

C.  H.  B. 

Optical  Analyses  of  Butters.  By  C.  Yiolftte  (Compt.  rend.,  Ill, 
348). — From  his  observations,  the  author  concludes  that  butter  and 
margarine  have  different  indices  of  refraction,  the  deviations  in  the 
oleorefractometer  being  — 33°  to  —27°  for  butters,  and  — 15°  to  — 8° 
for  margarines.  The  indications  of  the  oleorefractometer  are  suffi- 
ciently exact  when  the  instrument  is  applied  to  mixtures  of  cou- 
stituents  giving  known  deviations.  It  is  necessary  to  ascertain,  by 
means  of  a  large  number  of  observations,  the  minimum  deviatiou 
below  which  a  butter  may  be  regarded  as  adulterated  with  mai'garine. 
The  oleorefractometer  may  be  used  for  the  analysis  of  commercial 
butters,  but  its  indications  will  not  be  very  exact,  because  these 
butters  will  give  deviations  below  the  minimum  for  good  butters,  and 
the  proportion  of  mai'garine  deduced  from  the  results  will  be  too  low. 

C.  H.  B. 

Analysis  of  Lard,  Cotton  Oil,  and  Tallow.  By  J.  Mctee  and 
L.  DE  KoxiXGii  (Auulijst,  15,  48 — 50 j. — Employing  the  metho  I 
described    by  themselves  (Analyst,  April,   1889)   for  estimating  the 
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liquid  fatty  acids  in  fats,  and  for  treating  them  with  iodine  without 
exposure  to  air,  the  authors  have  obtained  the  following  results. 
They  I'egard  tallow  as  the  best  material  for  the  preparation  of  oleic 
acid,  and  for  this  acid  they  find  the  iodine  absorption  to  be  90  per 
cent.,  and  to  vary  at  most  U"2  per  cent,  from  theory.  The  oleic  acid 
from  lard  never  gives  so  low  a  number,  the  average  being  about  93 
per  cent.,  whilst  that  from  cotton  oil  is  found  to  be  135,  with  very 
little  variation.  In  consequence  of  this  wide  difference,  the  per- 
centKge  of  cotton  oil  in  a  sample  of  adulterated  lard  can  be  indirectly 
estimated  with  considerable  accuj^acy.  M.  J.  S. 

Beeswax.  By  A.  Buisixe  and  P.  Buisine  (Bull.  Soc.  Chim.  [3], 
3,  ^()7 — 873) — The  authors  confirm  the  results  previously  obtained 
by  Hiibl  and  Hebner  with  respect  to  the  free,  total,  and  combined 
acids  of  beeswax  ;  further,  they  have  determined  the  iodine  numbers 
for  this  substance,  and  describe  a  process  for  estimating  the  alcohols 
present.  This  consists  in  the  fusion  of  the  wax  with  potassium 
hydroxide  and  potash  lime  at  250°,  which  causes  the  evolution  of 
hydrogen  proportionally  to  the  amount  of  alcohols  acted  on,  and 
fi'om  the  residue  of  this  experiment  the  hydrocarbons  existing  in  the 
wax  are  determined  by  extraction  with  a  suitable  solvent.  Their 
results  for  pure,  dry,  washed  beeswax  are  summarised : — 

M.  p.  63 — 1)4°.     Entirely  soluble  in  hot  chloroform. 

Wax  Acids. 

Free  acids  corresponding  with  19 — 21  milligrams  KHO  per  gram. 

„         „  „  13'5 — 155  per  cent,  cerotic  acid. 

Total  acids  ,,  91 — 97  milligrams  KHO  per  gram. 

Combined  acids     „  72 — 76  „  „         „ 

,,  ,,         ,,  32"85 — 34'67  per  cent,  palmitic  acid 

Ratio  of  free  to  combined  acid  3'5  to  3"8. 

Iodine  Numhers. 

100  parts  of  wax  absorb  8"3 — 11  parts  iodine  ;  which  corresponds 
to  9 — 12  per  cent,  oleic  acid. 

Wax  Alcohols. 
H^-drogen  libei'ated  by  fusion  with  KHO,  53*5 — 57'5  c.c.  per  gram. 

Wax  Hydrocar^'ons. 

M.  p.  495.      Percentage  12'5 — 14.     Iodine  fixed  by  100  parts  of 
hydrocarbon  22  05.  T.  G.  N. 

Estimation  of  Resin  in  Soap.  By  R.  Williams  (Analyst,  15, 
81— 82).— Gladding's  method  (Abf,tr.,  1885,  603)  yields  very  good 
results.  The  author  prefers  to  work  on.  the  soap  itself  rather  than 
on  che  acids  separated  from  it.  M.  J.  S. 

Estimation  of  Csmptor.  By  F.  Foeester  (Ber.,  23,  2981 — 
2989). — A  mimbtr  of  s^ubstauces  row  occur  in  coiLmerte,  consisting 
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of  nitrocellulose  and  campbor,  and  up  to  the  present  no  method  is 
known  for  estimating  the  amount  of  camphor  which  they  contain. 
The  author  proposes  to  carry  out  the  estimation  by  distilling  the 
substances  with  soda  solution,  when  the  camphor  readily  passes  over. 
This  may  be  then  extracted  with  benzene,  and  the  spet-ific  rotatory 
])0\ver  of  the  benzene  solution  ascertained.  Detailed  instructions 
for  candying  out  the  reaction,  and  tables  of  the  rotation  of  camphor 
in  benzene  solution  at  different  concentrations  and  temperatures  are 
given  in  the  original.  The  results  obtained  are  about  0"7 — I'O  per 
cent,  too  low,  pi'obably  owing  to  the  difficulty  of  driving  out  the  last 
portions  of  camphor. 

The  author  finds  that  sublimed  camphor  contains  a  small  quantity 
of  impurity,  and  that  for  the  determination  of  its  rotatory  power,  high 
temperatures  must  be  avoided  in  its  preparation,  and  the  camphor 
finally  twice  recrystallised  fi'om  50  per  cent,  alcohol.  It  then  melted 
at  174"8 — 1753°,  and  after  six  crystallisations  at  176"3 — 176'5°,  and 
after  10  crystallisations  the  solidifying  point  was  found  by  Landolt's 
method  (Abstr.,  1890, 1)  to  be  178-7"  (corr.).  The  boiling  point  of  the 
purified  camphor  was  209*1°  under  759  mm.  H.   G.   C. 

Estimation  of  Tannin  in  Tea.  By  P.  Maltscheffsky  (J.  Pharm. 
[5],  22,270—271;  from  Pharm.  Zeit.'f.  Buss.,  29,  127).— The  tannin 
is  precipitated  by  means  of  normal  copper  acetate,  and  the  excess  of 
copper  is  titrated  by  the  aid  of  potassium  ferrocynnide  solution.  The 
copper  solution  contains  7'6o7  grams  of  copper  oxide  per  litre  (1  c.c.  = 

001  tannin),  and  its  strength  is  controlled  by  evaporating  a  measured 
volume  to  dryness,  moistening  with  nitric  acid,  heating  to  redness, 
and  weighing  the  oxide.  The  ferrocyanide  solution  is  prepared  by 
making  up  to  1  litre,  100  c.c.  of  a  saturated  solution.  To  standardise 
this  solution,  it  is  added,  1  c.c.  at  a  time,  to  5  c.c.  of  the  copper  solu- 
tion diluted  to  100  c.c,  until  a  drop  of  the  mixed  liquids  gives  a  blue 
colour  with  a  solution  (1  :  100)  of  ferric  chloride.  A  second  assay, 
in  which  the  additions  of  ferrocyanide  solution  are  made  by  tenths 
of  a  c.c.  towards  the  end,  gives  the  exact  strength   of  the  solution. 

2  grams  of  tea  dried  at  lOO — 107°  is  extracted  four  times  with  100  c.c. 
of  boiling  water  each  time  ;  the  filtrates  are  united,  made  up  to 
400  c.c.  ;  100  c.c.  of  this  solution  is  boiled  and  treated  with  10  c.c. 
of  copper  solution.  The  precipitate  is  filtered  oft',  washed  with  hot 
watei-,  and  the  filtrate  and  washings  are  made  up  to  200  c.c.  ;  half  of 
this  is  taken,  and  the  excess  of  copper  is  determined  approximately  by 
means  of  the  ferrocyjaiide  sohition  ;  the  second  half  of  the  solution 
then  serves  for  the  exact  determination  of  the  copper.  In  14  .sanijjles, 
the  amount  of  tannin  varied  from  G'lO  to  11 '08  p»r  cent.  The  Avater 
varied  from  5'59  to  12  48  per  cent. ;  ash,  3'14  to  9"25  ;  aqueous  extract, 
17-3  to  39-4;  caffeine,  1-09  to  2-88  per  cent.  J.  T. 

Estimation  of  Urea.  By  P.  Miquel  (Compt.  reiul..  Ill,  501  — 
5u2j.— Many  of  the  uropliagic  microbes,  and  especially  niierocoi'ci 
and  sarcinse,  can  develop  in  a  neutral  and  even  in  a  slightly  acid 
cnltivation  fluid.  Several  grow  solely  at  the  bottom  of  the  vessels 
and  jiruduce    more   or  khS  graniilar  deposits  without  rendering  the 


ANALYTICAL  CHE.MISTUV.  183 

liquid  turbid,  whilst  at  the  same  time  they  produce  a  large  quantity 
ot"  the  soluble  ferment  (this  vol.,  p.  lOU  ).  These  clear  liquids 
should  be  used  for  the  estiiuation  of  urea. 

An  aqueous  solution  of  urea  is  simply  mixed  with  the  cultivation 
fluid  containing  the  ferment;  the  alkalinity  is  at  once  estimated  by 
titration,  and  the  liquid  is  heated  at  50^  for  two  hours  in  a  well- 
closed  vessel,  which  it  nearly  fills.  The  alkalinity  is  again  deter- 
mined, and  from  the  quantity  of  ammonium  carbonate  formed  the 
amount  of  urea  present  is  calculated. 

Urine  and  other  organic  liquids  are  previously  heated  with  a  slight 
excess  of  ammonium  carbonate,  filtered  if  necessary,  and  then  mixed 
with  the  feinient,  the  object  of  this  treatment  being  to  prevent  loss  of 
ammonia  from  formation  of  double  salts,  neutralisation  of  any  acid 
present,  &c. 

A  quantity  of  urea  exceeding  10  per  cent,  interferes  with  the 
activity  of  the  ferment,  and  in  solutions  of  30  per  cent,  the  ferment  is 
inactive.  Concentrated  solutions  must,  therefore,  be  diluted.  Am- 
monium carbonate,  sodium  chloride  in  small  propoi-tion,  uric  acid, 
ammoniacal  and  alkaline  salts,  extractive  matters,  albumin,  and  sugar 
in  large  quantity  do  not  interfere  with  the  results.  C.  H.  B. 

Simple  Mode  of  Estimating  Urea.  By  C.  W.  Heaton  and 
S.  A.  Ya.skv  (A)iahjst,  15,  100 — 107). — The  method,  which  does  not 
aim  at  great  accuracy,  is  suggested  for  the  use  of  medical  men 
in  cases  where  none  of  the  special  forms  of  apparatus  is  available. 
An  8-ounce  bottle  is  fitted  with  a  thistle  funnel  and  gas  delivery  tube 
which  dips  under  water  in  a  basin.  In  the  bottle  is  placed  1  fluid 
drachm  of  bromine  and  10  fluid  drachms  of  a  4*'  per  cent,  solution  of 
caustic  soda.  A  bottle  full  of  water  is  inA^erted  over  the  delivery 
tube  to  receive  the  gas;  2  fluid  drachms  of  urine  is  then  poured  into 
the  generator  and  rinsed  in  by  1  fluid  drachm  of  water,  and  the 
bottle  is  shaken  until  gas  ceases  to  be  evolved.  The  receiver  is 
then  closed  by  the  thumb,  removed  fi"om  the  basin,  placed  in  an 
upright  position,  and  filled  up  with  water,  the  volume  required 
being  noted.  Deducting  200  minims  for  the  volume  of  air  dis- 
j>laced  by  the  urine  and  water  introduced  into  the  generator,  the 
lemainder  is  equal  in  volume  to  the  nitrogen  evolved,  and  each 
lOO  minims  corresponds  with  025  per  cent  of  urea.  M.  J.   S. 

Rapid  Method  of  Estimating  Urea  in  Urine.     By  C.  J.  H. 

Wardkn  (Anali/t<f,  15,  201 — 2u3). — The  appai-atus  is  a  modified 
Crum's  nitrometer,  630  mm.  long  and  of  about  75  c.c.  capacity.  Into 
its  lower  end  is  ground  a  stopper,  on  which  10  narrow  grooves 
have  been  filed.  The  cup  above  the  stopcock  is  of  5  c.c.  ca])acity, 
and  is  accurately  marked  at  2"5  c.c.  The  tube  is  graduated  to 
show  percentages  of  urea  at  once,  assuming  that  1  per  cent,  of 
urea  in  2"5  c.c.  of  urine  will  yield  9-27  c.c.  of  gas.  The  hypo- 
bromite  solution  is  stated  to  be  made  by  dissolving  100  "  grains  " 
(?  grams)  of  caustic  soda  in  750  c.c.  of  water  and  adding  25  c.c. 
of  bromine.  The  inverted  tube  is  filled  with  this  solution  and  the 
stopper  inserted.     Its    exterior    and    the    cup    aie    then  rinsed  and 
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dried.  It  is  stood  in  a  vessel  of  brine  and  the  stopper  is  removed. 
2*5  c.c.  of  urine  is  then  placed  in  the  cup  and  there  mixed  with  its 
own  volume  of  saturated  brine  to  increase  its  density,  and  this 
mixture  is  allowed  to  enter  the  tube  in  small  portions.  The  last 
traces  are  rinsed  in  by  brine.  The  tube  is  then  grasped  by  the 
right  hand,  the  thumb  being  tightly  pressed  against  the  open  end, 
and  the  contents  thoroughly  agitated.  It  is  then  transferred  to  a 
vessel  of  water,  where  the  heavy  sohitions  flow  away,  and  the 
volume  of  the  nitrogen  is  read  in  the  usual  manner.  M.  J.   S. 

Estimation  of  Theme  in  Tea.  By  G.  L.  SrExcEE  {Cliem. 
Centr.,  1890,  ii,  17:2  ;  from  /.  Amer.  Chem.  Soc,  4,  158). — 2  to  3  grams 
of  the  finely  ground  tea  is  extracted  in  a  small  beaker  seven  times 
with  boiling  water,  the  extract  being  each  time  decanted  off,  and 
the  residue  finally  transferred  to  a  filter,  and  washed  with  a  few 
c.c.  of  boiling  water.  Basic  lead  acetate  is  added  to  the  extract, 
about  8  c.c.  usually  being  sufficient;  the  precipitate  is  filter* d, 
w^ashed  with  hot  water,  and  the  lead  separated  as  sulphide,  after 
w^hich  the  filtrate  is  concentrated  to  about  50  c.c,  with  addition  of 
about  5  grams  of  calcium  hydroxide  or  magnesium  oxide.  The  liquid 
is  again  filtered,  the  insoluble  portion  extracted  with  hot  water,  and 
the  tiltrate  is  extracted  with  chloroform  seven  times.  The  chloro- 
form extract  is  distilled  from  a  tared  flask,  and  the  weight  of  the 
residual  theine  recorded  after  drjing  at  75°.  The  method  has  been 
in  use  in  the  Department  of  Agriculture.  J.   W.  L. 

Estimation  of  Quinine.  By  Seaton  and  H.  D.  Richmoxd 
{Analyst,  15,  42— 43j.^In  solutions  containing  quinine  bisulphate 
dissolved  in  an  acid,  and  free  from  salts  whose  base  is  precipitable  by 
baryta,  the  quinine  may  be  estimated  by  titration.  Quinine  bi- 
sulphate is  neutral  to  methyl-orange,  whilst  the  base  itself  has  no 
action  on  phenolphthalein.  To  25  c.c.  of  the  solution  there  are 
added  2  drops  of  methyl-orange  solution  (0"25  gram  in  a  litre  of 
water),  and  2  drops  of  phenolphthalein  solution  (0'5  gram  in  a  litre 
of  50  per  cent,  alcohol).  Baryta  solution  (N/10)  is  then  run  in  until 
the  red  colour  changes  to  a  brown,  at  which  point  all  the  free  acid  is 
neutralised.  The  addition  of  baryta  is  then  continued  until  the  pink 
colour  of  the  phenolphthalein  appears.  As  the  pink  colour  develops 
slowly,  care  must  be  taken  not  to  overstep  this  point.  The  number 
of  cubic  centimetres  required  for  this  second  stage,  multiplied  by 
O"0218,  gives  the  weight  of  the  hepta-hydrated  quinine  sulphate 
present.  M.  J.  S. 

Reaction  for  Cocaine.  By  F.  da  Silva  (Compt.  rend..  Ill, 
.S48- — 349). — A  small  quantity  of  cocaine,  or  one  of  its  salts,  or  of  the 
residue  obtained  by  evaporating  a  solution,  is  mixed  with  a  few  drops 
of  fuming  nitric  acid  of  sp.  gr.  1*4,  evaporated  to  dryness  on  the 
water-bath,  and  the  residue  mixed  Avith  2  or  3  drops  of  concentrated 
alcoholic  potash.  A  distinct  and  peculiar  cdour,  recalling  that  of 
peppermint,  is   developed.      In   Diageiidoift's  .-^^stematic  scheme   of 
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analysis,  cocaine  is  found  among-  the  alkaloids  extracted  by  benzene 
from  an  aqueous  aniraoniacal  solution.  Of  the  other  alkaloids  of  the 
same  groiip,  atropine,  hyoscyamine,  strychnine,  codeine,  and  eserine 
give  colorations  when  treated  in  the  same  way,  and  eserine  also  develops 
a  disagreeable  odour  resembling  that  of  phcnylcarbylamine.  Del- 
phinine,  brucine,  and  veratrine  give  only  indistinct  odours,  -which 
cannot  be  confounded  with  that  from  cocaine.  Sabadilline  and 
narcotine  can  be  recognised  in  the  same  way,  but  the  other  alkaloids 
give  no  sensitive  reactions  of  this  order. 

The  reaction  will  detect  0*5  milligram  of  cocaine  hydrochloride. 

C.  H.  B. 

Detection  of  Colchicine  in  Corpses.  By  X.  Obolonski  (Zctt. 
anal.  Chem.,  29,  4:'.y.i). — The  tinely  divided  viscera  are  rubbed  up 
Avith  glass  powder,  treated  with  oxalic  acid,  and  digested  for  12  ht)urs 
Avith  alcohol.  The  liquid  is  squeezed  out,  and  the  dry  residue  twice 
washed  with  alcohol.  The  extract  is  concentrated  at  a  temperatui-e 
not  exceeding  SU°,  and  the  cooled  residue  made  up  to  the  original 
volume  with  alcohol.  The  filtered  liquid  is  evaporated  as  before,  and 
this  operation  repeated  until  no  clots  separate  on  the  addition  of 
alcohol.  The  residue  is  then  dissolved  in  water,  the  solution  purified 
by  shaking  with  light  petroleum,  and  the  colchicine  finally  extracted 
with  chloroform  as  usual. 

The  alkaloid  is  best  identified  by  means  of  the  violet  colour  pro- 
duced by  nitric  acid  ;  by  Erdmann's  reagent  (nitrosulphuric  acid), 
which  gives  in  succession  green,  dark-blue,  violet,  and  yellow  colours, 
turning  to  raspberry-red  on  adding  alkali;  also  by  Mandelin's 
reagent  (1  gram  of  ammonium  vanadate  in  200  grams  of  sulphuric 
acid)  which  gives  a  green  colour.  Colchicine  is  with  difficulty 
destroyed  by  putrefaction  of  animal  matter.  The  kidneys,  bladder, 
and  urine  are  best  suited  for  forensic  examination.  M.  J.  S. 

Detection  of  Bile  Constituents  in  Urine.  By  A.  Jollks 
(Zeit.  anal.  Chem.,  29,  -iu2— 40tj). — Of  the  various  tests  proposed 
for  detecting  bile  pigments  in  urine  (Gmelin's,  Huppert's,  Vitali's, 
Rosenbach's,  Ultzmann's,  Hoppe-Seyler's,  Dragendorff's),  those  of 
Rosenbach  and  Huppert,  with  the  following  modifications,  give  the 
best  results  : — 

Rosenbach's  Test. — A  large  quantity  of  the  urine  is  filtered  through 
clean,  white  filter-paper,  the  interior  of  the  filter  is  touched  with  a 
drop  of  strong  nitric  acid  containing  nitrous  acid,  and  the  funnel  is 
gently  warmed  over  a  flame.  After  a  few  minutes  a  green  rinc  is 
formed  round  the  spot  moistened  by  the  nitric  acid. 

Huppert's  Test. — About  10  c.c.  of  the  urine  is  shaken  with  an  equal 
volume  of  milk  of  lime  containing  10  grams  of  calcium  oxide  in  the 
litre.  The  success  of  the  test  depends  on  the  proper  concentration 
of  the  milk  of  lime.  The  precipitate  is  filtered  off  and  washed  into  a 
test  tube  with  alcohol  and  dilute  hydrochloric  acid,  then  filtered,  and 
the  filtrate  boiled.  With  only  traces  of  bile  pigments,  the  liquid 
becomes  gi^een  to  blue.  An  estimate  of  the  amount  of  bile  con- 
stituents can  be  obtained  from  the  iodine  number  of  the  urine.      If  ^ 
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is  the  number  of  grams  of  iodine  absorbed  by  10  c.e.  of  tbe  urine, 
and  s  the  specific  gravity,  the  iodine  number  is  ^.      The  number 

for  normal  urine,  filtered  after  cooling,  is  6'5  to  8'1,  though  even  in 
specimens  rich  in  uric  acid  it  rarely  exceeds  /'S.  The  presence  of 
even  traces  of  bile  pigments  raises  the  number  to  9  6,  and  values  as 
high  as  17'4-  have  been  observed.  M.  J.   S. 

New  Test  for  Albumin.  By  A.  Jolles  (Zeif.  aval  Chem..  29, 
406 — 407). — About  8  or  lU  c.c.  of  albuminous  urine  is  mixed  with  ati 
equal  volume  of  concentrated  hydrochloric  acid,  and  then  2  or 
3  drops  of  a  saturated  solution  of  bleaching  powder  deposited  quietly 
on  the  surface.  If  as  little  as  001  gram  of  albumin  per  100  c.c.  is 
present,  a  white  turbidity  appears  at  the  surface  of  contact.  This 
test,  being  less  sensitive  than  that  -with  nitric  acid,  which  latter  will 
detect  O'OOlo  gram  per  100  c.c,  may  be  used  to  find  approximately 
tlie  proportion  of  albumin  present,  since  by  diluting  the  urine  until 
the  one  test  gives  an  indication  but  the  other  none,  the  percentage 
may  be  known  to  lie  between  the  above  minimum  limits. 

M.  J.  S. 

Detection  of  Albumin  in  Bacterial  Urines.  By  A.  Jolles 
(Zeif.  anal.  Chem..  29,  4U7 — 4u8;. — The  most  sensitive  test  f<ir 
albumin  in  urine  is  that  with  acetic  acid  and  potassium  ferrocyanide, 
the  lower  limit  of  which  is  0"0008  gi-am  in  lOO  c.c.  It  is,  however, 
necessary  to  filter  the  urine  to  obtain  a  standard  with  which  to  com- 
pare the  turbidity  produced  by  the  test.  When  bacteria  are  present, 
a  clear  filtrate  is  best  obtained  by  shaking  with  infusorial  earth 
before  filtering.  In  the  case  of  purulent,  slimy  urines,  rich  in  leuco- 
cvtes,  traces  of  albumin  may  adhere  to  the  precipita'^e  ;  but  by  wash- 
ing this  with  warm  potash,  and  testing  the  filtrate,  the  smalle.st 
traces  of  albumin  may  be  detected.  M.  J.  S. 
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Spectra  of  the  Alkali  Metals.  By  H.  Kayski:  and  C.  Rlni;e 
(Ann.  Phijs.  Cheni.  [2 \  42.  ;;i »2— 320).— The  alkali  metals  or  their 
salts  were  volatiliseil  in  the  electric  arc,  and  their  spectra,  obtained  by 
mean.s  of  a  Rowland  grating,  were  examined.  It  was  found  that  lines 
belonging  to  any  one  .series  could  be  expressed  in  terms  of  \~',  the  reci- 
procal of  their  wave-lengths,  by  the  formula  \~'  =  A  +  B«~^  +  C't"*, 
which  is  a  modiBcation  of  Balmer's  formulu,  and  in  wiiich  n  is  a 
whole  number,  which  may  vary  from  3  to  16. 

All  the  alkali  metals  have  a  number  of  reversible  lines,  which 
occur  in  pairs  (except  in  the  case  of  lithium),  and  are  divided  over 
the  whole  length  of  the  spectrum  ;  the.se  form  the  chief  series.  The 
formula?  for  the  first  lines  in  each,  series  of  pairs  are  as  follows: — 

Lithium At.  wt.      701  X"'  =  4358473  -  133G69rt-2  -  11000S4// 

Sodium „  22-905  \-'  =  41536-81    -  129; (Sort" -'  -  803301^" 

Potassium..  „  3909  \-'  =  3508(;-55  -  12o9S3«--  -  62531S«- 

Rubidium  ..  „  852  \-'  =  33702-11  -  125521« "2  -  5G2255/»- 

Caesium „        1327  A."'  =  33501-50  -] 25077/*"^  -  4898S5«- 

The  wave-lengths  are  given  in  Angstrom  units.  It  will  be  seen 
that  all  three  constants  in  the  formula  decrease  as  the  atomic  wei<Tht 
rises.  The  wave-lengths,  therefore,  increase  with,  rising  atomic 
weight,  as  Boisbaudrau  has  already  pointed  out.  The  difference 
between  the  values  of  X~'  for  lines  in  each  pair  is  inversely  pro- 
portional to  the  fourth  power  of  n,  the  lowest  value  of  u  beino- 
always  3. 

In  addition  to  the  above,  there  are  also  two  series  of  lines  for 
lithium,  rubidium,  and  ctesium,  which  (again  with  the  exception  of 
lithium)  form  one  series  of  pairs  ;  and  there  are  four  series  of  lines 
for  sodium  and  potassium,  forming  two  series  of  pairs.  The  first 
lines  in  each  pair  are  given  by  the  above  formula,  the  value  of  the 
constants  beini? 


First  ISeries. 


Second  Series. 


B. 


Li. 
Na 
K. 
Rb 
Cs 


28586 
24476 
21991 
20939 
19743 


109625 
110122 
114450 
121193 

122869 


1847 

3257 

111241 

133207 

311224 


28666 
24549 
22021 


122391 
120726 
119393 


231700 

197913 

63243 


The  diiference  between  the  values  of  \~^  for  lines  in  the  same  pair 
is  always  the  same  for  each  element.     It  is  equal  to  that  of  the  first 
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series  when  n  =  3,  and  appears,  therefore,  to  be  characteristic  for  each 
element.  The  mean  values  of  this  difference  are  Na,  172,  K,  568, 
Rb,  2344,  Cs,  5450,  in  wave-numbers.  These  numbers  are  very 
nearly  in  the  proportion  of  the  squares  of  the  atomic  weights,  for  if 
their  square  roots  be  multiplied  bv  1"70(>  we  get 

Na,  23-0         K,  40-6         Rb,  82-6         Cs,  126-0, 
instead  of  22-995  39-09  85-2  132-7. 

For  lithium,  assuming  the  above  law  to  be  general,  the  calculated 
difference  between  the  pairs  is  one  which  would  quite  fall  within  the 
limits  of  observation,  but  as  the  lithium  lines  do  not  form  pairs,  this 
metal  seems  to  be  an  exception  to  the  rule. 

A  comparison  has  been  made  between  the  lines  here  measured  and 
the  Fraunhofer  lines  in  Rowland's  solar  atlas.  Only  two  pairs  in  the 
jhief  series  of  sodium  lines  could  be  detected,  the  lines  of  all  the 
other  elements  being  apparently  absent.  H.   C. 

Dispersive  Po-wer  of  Organic  Compounds.  By  R.  Nasini 
{^Gazzetta,  20,  356 — 361). — A  claim  for  priority-  as  against  Barbier 
.iind  Roux  (Abstr.,  1890,  1353). 

Relation  between  the  Refractive  and  Rotatory  Powers  of 
Chemical  Compounds.  By  I.  1.  Kaxoxxikoff  (/.  Buss.  Chem. 
Soc,  22,  85— 96 j.— In  two  previous  papers  (Abstr.,  1888,  326,  453), 
the  author  has  shown  that  on  expressing  the  relation  of  the  refractive 
and  rotatory  powers  of  a  substance  by  the  equation  a  =  A0  —  B,  the 
relation  A/B  ^  C,  a  constant  peculiar  for  the  solvent,  and  independent 
of  the  optically  active  substance.  The  author  has  investigated  solu- 
tions of  camphor  and  turpentine  in  over  70  different  organic  solvents, 
and  gives  his  results  in  tabular  form.  It  is  found  that  in  homologous 
compounds,  such  as  aliphatic  alcohols,  ethereal  salts  of  fatty  acids 
and  their  halogen  derivatives,  the  free  acids,  the  aldehydes,  chlorides, 
bromides,  &c.,  the  constant  C  (as  a  mean  =  about  26)  increases 
with  every  increase  of  CHo,  the  differences  diminishing  from  the 
lower  to  the  higher  members,  and  varying  between  1-35  and  0-46,  or, 
as  a  mean  =  0-85.  The  difference  for  an  increase  of  H2  =  1"4  in 
geneticall}'  connected  compounds,  and  — 2*5  for  compounds  of  dis- 
similar constitution.  Similar  values  are  found  for  other  changes  in 
composition  and  constitution  (double  linkage,  isomerism,  polymerism, 
substitution),  but  it  would  occupj'  too  much  space  to  give  the  results 
in  detail.  For  aromatic  compounds,  the  equation  a.  =  A0  —  B  of  the 
fattv  series  is  converted  into  a  =  A0  +  B.  But  where  in  aliphatic 
compounds  increasing  complexity  in  composition  is  regularly  accom- 
panied by  an  increase  of  the  value  of  C,  in  the  case  of  aromatic  com- 
pounds a  decrease  is  observed.  The  author  proposes  to  investigate 
the  influence  of  inorganic  solvents  on  the  value  C.  B.  B. 

New  Photographic  Method.  By  A.  G.  Green,  C.  F.  Cross,  and 
E.  J.  Bkvax  (L'er.,  23,  3131 — 3133). — The  diazo-compounds  of  de- 
hydrolhiotoluidiue   and   its   condensed  derivatives,   which  form  the 


GENERAL  AXD   PHYSICAL  CHEMISTRY.  139 

dyes  of  the  pi'imuline  group,  can  be  employed  for  photographic  pur- 
poses ;  as  the  sensitiveness  of  those  compounds  is  increased  by  com- 
bination with  the  complex  colloids  which  constitute  animal  or 
vegetable  textile  fabrics.  The  sensitive  surface  is  prepared  by  colour- 
ing a  cotton  or  silk  fabric  witli  primuline  (I  to  2  per  cent.),  and 
then  diazotising.  Such  a  sui-face  will  give  a  complete  positive  picture 
after  40  to  180  seconds  exposure,  that  is  to  say,  in  the  bright  lights 
the  diazo-coniponnd  is  coinpletely,  iu  the  half  lights  only  partially, 
decoiii posed,  so  that  a  ])orfoct  reproduction  of  the  original  is  obtained 
in  the  form  of  diazo-primuline.  The  picture  can  be  developed  with 
any  of  the  various  amines  or  phenols  >yhich  form  a  dye  with  the  diazo- 
compound. 

The  authors'  experiments  have  already  brought  to  light  the  follow- 
ing facts  : — (1.)  The  action  of  light  consists  in  the  decomposition  of 
the  diazo-group,  with  evolution  of  nitrogen,  probably  with  formation 
of  the  corresponding  primuline  phenol.  (2.)  The  rapidity  of  the 
action  of  light  varies,  cmfer is  paribus,  with  the  nature  of  the  substance 
with  which  the  diazo-compound  is  combined.  (3.)  Photographic 
reproductions  of  the  spectrum  show  that,  as  regards  intensity  of 
action,  the  various  rays  of  light  are  not  iu  the  same  order  as  that  in 
which  they  stand  with  reference  to  halogen  salts  of  silver. 

F.   S.   K. 

Action  of  Borax  in  Developers  for  Photographic  Plates. 
By  P.  Mekciek  {Conipi.  rend..  Ill,  6-i-i — 6-45). — Borax,  although  an 
alkaline  salt,  acts  as  a  retarder  of  development  when  mixed  with 
pyrogallol  or  catechol.  The  author  points  out  that  this  is  doubtless 
due  to  the  formation  of  the  conjugated  acids  described  by  Lambert 
(Abstr.,  1889,  '8>^-it).  Quinol,  resorcinol,  sodium  amidonaphthol-/j- 
sulphonate  (eikonogen),  and  hydroxylamine  In-drochloride  do  not  form 
similar  conjugated  acids,  and  with  these  compounds  borax  acts  as  a 
very  good  accelerator  of  development.  C.  H.  B. 

Optical  Notes.  By  E.  Wiedemaxn  {Ann.  Phys.  Chem.  [2],  41, 
29D — 301).  The  violet  colour  of  iodine  dissolved  in  carbon  bisulphide 
changes  to  brown  when  the  solution  is  cooled  by  means  of  ether  and 
solid  carbonic  anhydride  (Abstr.,  1888,  543).  The  author  now  finds, 
in  accordance  with  a  statement  by  Liebreich,  that  when  the  brown 
solutions  of  iodine  in  ethereal  salts  of  the  fatty  acids  are  heated  (o 
about  80°  they  become  violet,  provided  the  solutions  be  not  too 
concentrated. 

Solutions  of  eosin  or  Magdala-red  in  alcohol,  heated  in  capillary 
tubes,  are  found  to  exhibit  a  very  marked  fluorescence  at  temperatures 
above  the  critical.  Experiments  with  saffranine  failed  owing  to  its 
decomposition.  H.   G. 

Contact  Difference  of  Potential  of  Metals.  By  F.  Paschex 
{Ann.  L'hys.  Cham.  [2],  41,  1 86— 209).— The  author  shows  that  an 
amalgam  prepared  by  the  electrolytic  deposition  of  zinc  on  mercury 
changes  in  the  electromotive  properties  which  it  at  first  exhibits,  on 
merely  being  allowed  to  stand  for  some  time.  In  order  to  restore  its 
original  properties,  it  must  be  submitted  to  a  new  and  longer  electro- 
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lysis.  Thus  705"8  grams  of  mercury  were  placed  in  a  solution  of 
zinc  sulphate  of  sp.  gr.  1"288,  and  zinc  deposited  by  a  current  from 
two  Daniell  cells  for  30  seconds.  The  amalgam  thus  produced  would 
contain  0"0000656  gram  of  zinc  to  100  grams  of  mercury.  The 
E.M.F.  of  freshly-prepared  amalgam  I  ZnSOi  | ,  amalgamated  zinc,  was 
then  measured  and  found  to  be  0"14  volt.  After  remaining  for  three 
hours,  the  E.M.F  had  risen  to  1-1291  volts,  and  a  further  electrolysis 
for  26  seconds  was  necessary  to  restore  it  to  its  original  value.  The 
above  change  is,  however,  only  exhibited  by  an  amalgam  which  con- 
tains very  small  quantities  of  zinc,  and  by  increasing  the  quantity  of 
zinc  to  a  sufficient  degree  the  property  of  the  amalgam  becomes 
practically  constant. 

The  suggestion  is  made  that  dropping  electrodes,  similar  to  those 
described  by  the  author  (Ann.  Phys.  Chem.  [2],  41,  62),  might  be 
used  in  determining  the  contact  difference  of  potential  of  metals,  if 
filled  with  the  molten  metals,  and  these  be  then  allowed  to  flow  into 
some  suitable  liquid  electrolyte.  If,  as  in  the  case  of  mercury,  there 
is  no  potential  difference  at  the  place  where  the  metal  enters  the 
electrolyte,  the  potential  difference  between  two  such  electrodes  will  be 
that  of  the  metals  which  they  contain.  Great  practical  difficulties  lie 
in  the  way  of  such  experiments  as  those  here  suggested,  but  it  may 
in  some  cases  be  possible  to  use  in  place  of  the  metals  themselves  the 
amalgams  which  they  form  with  mercury.  The  author  describes  a 
number  of  experiments  made  in  this  manner  with  zinc  amalgam,  and 
shows  that  the  E.M.F.  amalgam  |  mercury,  varies  with  the  amount 
of  zinc  contained  in  the  amalgam,  the  variation  in  these  experiments 
bein^  from  0-021  to  0-156  volt.  H.  C. 

Electrical  Conductivity  of  Precipitated  Membranes.    By  Gr. 

Tammaxx  (Zeit.  pliysilxal.  Chem.,  6,  237 — 240). — A  solution  of  cupric 
sulphate  superposed  on  a  solution  of  potassium  ferrocyanide  precipitates 
at  the  dividing  surface  an  exceedingly  fine  membrane  of  cupric  ferro- 
cyanide, which  permits  the  transfusion  of  water,  but  not  of  any  of  the 
salts  present  in  the  solutions.  Notwithstanding  this,  the  author 
finds  that  the  presence  of  such  a  membrane  in  an  electric  circuit  does 
not  increase  the  resistance.  His  mode  of  experiment  Avas  as  follow.'i. 
He  prepared  solutions  of  the  above-mentioned  salts,  having  equal 
electrical  conductivity,  and  superposed  them  in  an  electrolytic  cell,  so 
that  one  horizontal  electrode  was  in  one  solution,  the  other  electrode 
in  the  other.  The  current  had  thus  to  traverse  the  precipitated  semi- 
permeable membrane,  and  it  was  found  that  the  resistance  remained 
exactly  as  before.  A  membrane  of  zinc  ferrocyanide  behaves  similarly  at 
first,  but  after  some  time  it  increases  in  thickness,  becomes  opaque  and 
permeable  for  the  salts,  its  resistance  meanwhile  growing  greater,  and 
attaining  a  maximum  in  about  15  minutes.  Precipitated  membranes 
of  zinc  and  cupric  hydroxides  thicken  rapidly  and  diminish  the  con- 
ductivity by  from  5  to  8  per  cent.  Membranes  of  insulating  material, 
such  as  pyroxylin,  increase  the  resistance  enormously,  the  only  con- 
duction being  probably  that  through  the  pores.  (Compare  Ostwald, 
Abstr.,  1890^1354.)  J.  W. 
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Influence  of  Water  of  Crystallisation  on  the  Electrical 
Conductivity  of  Salt  Solutions.  J3y  J.  Tkotsuii  {Ann.I'Injs.  Cheui. 
[2],  41,  ii.")9 — 287). — The  conductivities  of  solntfons  of  a  large  number 
of  different  salts  have  been  determined  foi-  temperatures  ranging  from 
10°  to  80°.  T'he  Kohlrausch  telephone  method  was  employed,  and  in 
order  to  obviate  the  difficulty  arising  from  evaporation  of  the  solutions 
at  the  higher  temperatures  the  top  of  each  solution  was  covered  with  a 
layer  of  molten  paraffin.  The  conductivities  were  measui-ed  at  every 
10",  and  the  difference  d  between  consecutive  readings  is  taken  as  a 
mean  temperature  coefficient  for  the  10°  rise  of  temperature. 

Solutions  of  salts  which  are  ordinarily  anhydrous  in  the  solid  state, 
such  as  KCl,  NaCi,  KNO3,  have  temperature  coefficients  which  rise 
continually  with  the  temperature,  or  which  attain  a  maximum  and 
tlien  remain  constant.  On  the  other  hand,  the  temperature  coefficient 
of  solutions  of  hydrated  salts  at  first  increases,  reaches  a  maximum, 
and  then  decreases,  the  author  attributing  this  last  behaviour  to  the 
loss  by  the  salt  of  its  water  of  cry.stallisation.  Calcium  chloride  forms 
an  exception  to  this  rule,  the  three  solutions  examined,  which  con- 
tained 4'5,  19'2,  and  82  per  cent.  CaCl-.,  behaving  throughout  as 
solutions  of  anhydrous  salts.  The  temperature  coefficient  in  the  case 
or  the  second  solution,  however,  only  undergoes  a  slight  increase  with 
rising  temperature,  and  is  far  smaller  than  that  of  the  first  or  third 
solutions.  Five  solutions  of  cupric  chloride  were  examined,  having 
the  percentages  1'35,  9,  18"2,  28"7,  35"2.  The  two  concenti\ated  solu- 
tions are  green,  the  two  dilute  solutions  blue,  and  the  colour  of  the 
third  solution  is  intermediate  between  the  two.  All  these  solutions 
behave  as  solutions  of  hydrated  salts,  the  temperature  coefficient  in 
each  case  reaching  a  maximum  at  between  40°  and  50°.  At  the  same 
temperatures,  a  change  in  colour  is  also  observed,  the  green  solutions 
becoming  yellow  and  the  blue  solutions  becoming  green.  In  each 
case  these  changes  seem,  therefore,  to  be  conditioned  by  a  dehydration 
of  the  salt  taking  place  as  the  temperature  rises.  Cobalt  chlori'Ie 
shows  a  somewhat  similar  behaviour,  the  colour  of  the  solutions 
changing  from  red  to  blue  on  heating,  and  at  the  same  time  the  tem- 
perature coefficient  reaching  a  maximum.  The  temperature  of  the 
change  is,  however,  higher  in  this  case,  and  therefore  it  is  not  so 
readily  observed. 

The  author  concludes  that  salts  ai'e  contained  in  solution  partl}^  as 
hydrates  and  partly  in  the  anhydrous  state.  At  high  temperatures, 
the  hydrates  part  with  their  water,  this  taking  place  the  more  readily 
in  the  more  concentrated  solutions.  The  water  of  hydration  exercises 
a  specific  influence  on  the  electrical  conductivity  of  solutions. 

H.  C. 

Electrical  Conductivity  of  Saline  Solutions.  By  P.  Cheou- 
SHTCHOFF  and  W.  Pashkoff  (/.  Russ.  Chem.  Soc,  22,  110 — 115),  and 
by  Chroushtchoff  (ibid.,  115 — 116). — The  two  papers  contain  a  large 
number  of  experimental  data  as  regards  the  conductivity  of  aqueous 
solutions  of  salts  and  mixtures  of  salts  and  acids,  but  the  conclu- 
sions arrived  at  are  the  same  as  those  contained  in  Chroushtchofi's 
previous  papers  (Abstr.,  1889,  808—809).  B.  B. 
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Solubility  of  Mixtures  of  Electrolytically  Dissociated 
Substances.  By  A.  A.  Noyi:s  {Zeit.phyf^il.-uJ.  Chem.,  6, -i-i-i — 267). — 
It  has  been  shown  by  Nernst  (this  vol.,  p.  8)  that  the  principles  regu- 
lating the  influence  of  two  salts  on  each  other's  solubility  ai'e  those 
deduced  from  the  general  law  of  mass  action  as  interpreted  in  the 
light  of  the  electrolytic  dissociation  theory.  The  author,  in  the 
present  paper,  contributes  an  account  of  his  expei-i mental  work  on 
the  subject.  He  investigated  11  pairs  of  salts,  and  finds  the  results 
of  his  experiments  in  very  good  agreement  with  the  theoretical 
values.  Most  of  the  work  Avas  done  with  binary  electrolytes,  for 
example,  AgBrOs  :  AgNO?,  TISCN  :  TINO3,  but  a  few  ternary  electro- 
l^'tes  were  shown  to  give  results  equally  in  harmony  with  the  theory. 
Experiments  were  made  not  only  with  pairs  of  salts  con- 
taining one  ion  in  common,  but  also  with  paii's  whose  ions  were  all 
different. 

Reckoning  back  from  the  solubilities,  it  is  possible  to  calculate  the 
dissociation  constants  of  strong  electrolytes.  This  is  a  fact  of  con- 
siderable importance,  for  the  ordinary  method  of  calciilation  from  the 
electrical  conductivity  fails  in  such  cases  to  give  a  constant  number 
at  all.  J.  W. 

Method  of  Determining  Thermal  Expansion  for  Equal 
Quantities  of  Heat.  By  E.  J.  Dkagoumis  {Zeit.  physikal.  Chem.,  6, 
281 — 284). — Let  V  be  the  volume  of  a  substance;  gr  its  weight ;  a 
its  coefficient  of  cubical  expansion ;  c  its  specific  heat ;  g  its  specific 
gravity  ;  At  the  I'ise  of  temperature,  and  A  the  expansion  caused  by 
the  communication  of  1  cal. ;  then  A  =  YaAt.  But  At  =  Ijcg  and 
Yjg  =  Ijs ;  thei-efore  A  =  ocjcs.  In  the  case  of  gases,  A  is  evidently 
inversely  pi'oportional  to  the  molecular  heat,  for  a  is  constant  for  all 
gases,  and  s  varies  inversely  as  the  molecular  weight. 

The  author  determines  A  in  the  following  manner  :  A  dilatometer 
packed  in  cotton  wool  contains  the  substance  whose  expansion  is  to 
be  measured,  and  also  a  platinum  spiral,  the  ends  of  which  are  fused 
through  the  walls.  By  means  of  this  spiral  the  substance  is  heated, 
a  current  of  about  0*2  ampere  being  passed.  From  the  current,  the 
heat  communicated  is  easily  calculated,  and  the  expansion  for  this 
amount  is  observed.  Comparative  experiments  with  vai'ious  liquids 
wei-e  executed,  and  the  i-esults  found  to  be  satisfactory.  J.  W. 

Estimation  of  the  Specific  Gravity  of  Frothy  Syrups.     By 

A.  Geniesek  {Zeit.  ang.  Chem.,  189U,  •14—45;. — A  tared  pyknometer 
is  about  two-thirds  filled  wath  the  syrup,  in  which  air-bubbles  are 
entangled,  and  the  weight  is  noted.  It  is  then  carefully  heated  in  a 
salt  bath,  and  maintained  in  ebullition  for  a  few  moments.  The 
whole  of  the  air  rises  to  the  surface,  where  it  forms  an  extremely  thin 
layer  of  froth.  After  cooling,  w^ater  is  added,  so  as  to  float  on  the 
surface  without  mixing.  Tlie  froth  readily  dissolves,  and  the  air 
escapes.  The  pyknometer  is  then  filled  to  the  mark  with  Avater,  and 
weighed.  On  deducting  the  excess  of  Aveight,  above  that  of  the  syrup 
taken,  from   the  total  amount  of  w'ater  which   the  pyknometer  will 


GEXERAL  AND  PHYSICAL  CHEMISTRY.  143 

contain,  the  remainder  irivcs  the  weight  of  water  equal  in  volume  to 
the  S}rup  taken,  and  thence  the  specific  gravity.  M.  J.   S. 

Dissociation  Phenomena.  By  A.  W.  v.  Hofmaxx  (Ber.,  23, 
3303 — 3319). — Dissociation  of  Carbonic  Anhydride. — In  186u,  the 
author  published  a  paper  in  conjunction  with  H.  Buff,  in  which  it 
was  stated  that  carbonic  anhydride  is  gradually  decomposed  by  the 
passage  of  a  series  of  electric  sparks  through  the  gas,  and  that  after 
a  time  the  carbonic  oxide  and  oxygen  recombine  with  explosive 
violence.  A  repetition  of  these  experiments  has  shown  that  the 
explosion  only  occuis  under  certain  special  conditions.  6 — 10  c.c.  of 
dry  carbonic  anhydride  under  a  pressure  of  650 — 700  mm.  are 
brought  into  a  stout  glass  tube  standing  over  mercury  ;  a  short 
piece  of  platinum  wire  is  fused  into  the  shorter  limb  of  a  thin 
U-shaped  tube,  the  tube  is  tilled  with  mercury,  and  a  second  piece 
of  wire  wound  spirally  round  the  outside  of  the  shorter  limb,  which 
is  then  passed  up  into  the  vessel  containing  the  gas ;  in  this  way 
the  length  of  the  spark  may  be  readily  regulated  ;  in  general  it 
should  be  2"o — 3  mm.  Connection  is  made  by  two  wires  dipping  into 
the  mercury  contained  in  the  U-^*^*^^®  ^"'^  trough  respectively.  The 
electric  current  is  obtained  from  two  Bunsen's  elements  of  medium 
size,  which  are  connected  with  a  Rnhmkorff's  coil  and  a  small 
Leyden  jar,  the  coil  being  30  cm.  long  and  10  cm.  in  diameter. 

The  tirst  explosion  usually  occurs  after  15 — 20  minutes,  and  the 
subsequent  ones  at  shorter  intervals,  since  the  regeneration  of  the 
carbonic  anhydride  is  not  complete.  The  dissociation  of  carbonic 
anhydride  may  be  shown  by  passing  the  gas  through  a  glass  tube,  in 
the  middle  of  which  two  platinum  terminals  are  fused  ;  a  series  of 
sparks  is  allowed  to  pass,  and  the  issuing  gas  collected  over  potash  ; 
part  of  the  gas  remains  undissolved,  and  is  found  to  be  explosive.  Carb- 
onic anhydride  does  not  appear  to  be  at  all  affected  by  a  glowing  spiral 
of  wire ;  it  was  not  found  possible  to  prepare  the  gas  free  from  air. 

Dissociatiori  of  Steam. — The  accompanying  illustration  (next  page) 
shows  a  form  of  apparatus  which  niay  be  employed  for  the  purpose  of 
showing  the  dissociation  of  steam  at  varying  jjressures.  The  wide  glass 
tube  is  2"5  cm.  in  diameter  and  20  cm.  in  length,  the  lower  tube  is  1  cm. 
in  diameter  and  40  cm.  in  length  ;  the  apparatus  is  filled  with  moist 
mercury  and  heated  with  steam ;  instead  of  fixed  terminals,  the 
U-tibe  and  wires  described  above  may  be  employed  ;  in  one  experi- 
ment 2'9  c.c.  of  gas  were  obtained  after  ten  minutes  ;  no  regeneration 
of  water  occurred,  as  in  the  case  of  carbonic  anhydride.  The  experi- 
ment may  be  varied  by  allowing  the  apparatus  to  cool  whilst  the 
electric  current  is  continued  ;  the  dissociated  gases  gradually  combine, 
and  the  whole  tube  becomes  refilled  with  mercury.  The  current 
employed  is  obtained  from  three  Buusen  cells,  with  the  coil  and 
Leyden  jar  as  before.  Steam  may  also  be  dissociated  by  means  of  a 
glowing  white  hot  spiral  of  platinum  wire  :  the  two  ends  are  con- 
nected with  accumulators,  steam  is  passed  over  the  coil,  and  the 
mixed  gases  are  collected  over  cold  water,  which  serves  to  condense 
the  excess  of  steam. 

JJissociation  of  Gases  and  Vapozirs  by  the  Silent  Discharge. — Experi- 
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ments  in  tliis  direction  show  that  ozone  is  produced  b}'  the  decompo- 
sition of  carbonic  anhydride,  the  results  of  Andrews  and  Tait,  Brodie 


and  others  being  thus  confirmed.  Steam  may  also  be  decomposed  by 
passing  it  through  a  Siemens  ozone  tube,  or  by  the  use  of  the  modi- 
fied appai-atus  deyised  by  Berthelot ;  yarious  experiments  were  made 
to  proye  that  the  explosiye  gas  obtained  was  really  derived  from  the 
steam,  and  was  not  due  to  electrolysis.  Berthelot's  results  on  the 
decomposition  of  ammonia  by  means  of  the  silent  discharge  are  con- 
firmed. The  yapours  of  methyl  alcohol,  ethyl  alcohol,  and  ethyl 
ether  may  also  be  dissociated  by  means  of  the  silent  discharge. 

J.  B.  T. 
Influence  of  Mineral  Acids  on  the  Velocity  of  the  Reaction 
between  Bromic  and  Hydriodic  Acids.  By  G.  Magxaxixi 
{Gazzetta,  20.. j"? — 393). — The  reaction  between  bromic  and  hydiiodic 
acids  was  shown  by  Ostwald  (Abstr.,  1888,  1024)  to  form  an  excep- 
tion to  the  ordinarv  rule  of  mass  action,  and  neither  Meyerhoifer's 
(Abstr.,  1889,  9)  noV  Burchard's  (Abstr.,  1889,  208)  expressions  are 
found  to  satisfy  the  experimental  data  i-especting  the  yariation  of  the 
speed  of  the  reaction.  These  discrej^ancies  are  evidently  occasioned 
by  secondary  reactions,  which  alter  the  yelocity  of  the  changes  at 
eyery  instant.  Ostwald  found  that  mineral  acids  increase  the  speed 
of  the  reaction,  and  that  the  increments  are  sensibly  proportional  to 
the  affinity  coefficients  of  the  respectiye  acids,  or  to  the  quantity  of 
hydrogen  electrolytically  dissociated  from  them.  The  author  has 
continued  Ostwald's  inyestigfations  on  the  acceleratiner  or  retarding 
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effects  of  mineral  acids  07i  tliis  reacticjii,  experimentinj^  with  hydro- 
chloi'ic,  niti'ic,  sulphuric,  and  bromic  acids,  with  mixtures  of  some  of 
these  acids,  and  with  potassium  bromate ;  from  the  tabulated  results, 
he  draws  the  followinfic  conclusions.  During  the  course  of  the 
different  changes,  the  reaction  is  influenced  in  the  same  way  by  the 
secondary  actions.  The  reciprocal  values  of  the  times  required  for 
the  separation  of  a  determinate  quantity  of  iodine  vary  as  the 
velocity  of  the  respective  reactions.  The  velocity  of  the  reaction  is 
accelerated  by  hydrochloric  acid,  but  the  acceleration  is  not  propor- 
tional to  the  quantity  of  acid  present.  The  quantity  of  iodine 
deposited  after  equal  times  in  presence  of  equivalent  quantities  of 
hydrochloric  and  nitric  acids  is  the  same.  Mixtui-es  of  hydrochloric 
and  nitric  acids,  in  any  proportions,  are  equivalent  to  either  of  the 
acids,  so  that,  independently  of  the  nature  of  the  electro-negative 
radicle,  it  may  bt;  said  that  the  velocity  of  the  reaction  depends 
entirely  on  the  quantity  of  hydrogen  electrolytically  dissociated, 
Avithout,  however,  being  propoi'tional  to  it.  The  action  of  sulphuric 
acid  is  more  complicated,  on  account  of  the  incomplete  dissociation  of 
that  acid.  The  accelerating  effect  of  bromic  acid  is  almost  six  times 
that  of  hydrochloric  or  nitric  acid.  S.   B,  A.  A. 

Velocity  of  the  Halogenisation  of  Fatty  Hydrocarbons.  By 
]\I.  WiLDKKMANX  {Bi^r.,  23,  317-i — 3175). — The  following  two  laws 
are  deduced  from  a  study  of  the  action  of  bromine  or  chlorine  in 
sunlight  on  arayl  bromide,  amylene  bromide,  liquid  and  solid  tri- 
bromopentane,  tetrabromopentane,  and  amylene  chloride  : — (1)  Sub- 
stitution proceeds  more  slowly  as  the  quantity  of  positive  hydrocarbon 
becomes  smaller.  {2)  The  larger  the  quantity  of  hydrocarbon  present, 
the  quicker  the  substitution.  J.   B.   T. 

Cryoscopic   Investigation   of  Colloidal   Substances.     By   A. 

Sakaxeeff  (./.  L'ii.is.  L'luia.  Sue,  22,  lu2 — 107j. — The  author  has 
shown  that  Raoult's  method  may  be  conveniently  employed  for  the 
determination  of  the  molecular  weight  of  colloidal  substances  (Abstr., 
1890,  1215).  Similar  results  were  obtained  by  Morris  and  Brown, 
by  Ekstrand  and  Mauzelius.  On  the  other  hand,  Paterno,  in  his 
research  on  gallic  and  tannic  acids,  has  arrived  at  the  conclusion  that 
their  molecular  weights  cannot  be  determined  by  Raoult's  method. 
The  values  obtained  by  Paterno  give  10  mols.  of  the  tii-st,  and  109 
mols.  of  the  second,  as  the  molecular  weights  in  solution.  The  author 
shows  that  Paterno's  paper  includes  an  error  in  calculation,  and  that 
the  values  greatly  depend  on  the  purity  of  the  material.  First  the 
molecular  weight  of  gallic  acid  was  determined.  It  was  dried  at  120', 
losing  9-65  per  cent,  water,  corresponding  with  the  formula  C7H6O5  + 
H2O.  In  aqueous  solution,  containing  U"5238  per  cent.,  the  depres- 
sion was  0"U6°,  and  the  molecular  weight  166;  in  acetic  acid,  con- 
taining 0-4107  part,  the  depression  was  0'095'',  molecular  weighi  = 
168,  whereas  the  value  for  C7H6O5  is  170;  gallic  acid  exists,  there- 
fore, as  a  single  molecule  in  solutions. 

Commercial  tannin  was  found  to  contain  some  gallic  acid,  the 
quantity  of  which,  as  calculated  from  the  depression  of  the  impure 
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pi'eparation,  compared  witli  that  of  the  pure  preparation,  was  found  to 
be  2'39  per  cent.  It  was  dried  for  20  hours  at  120',  and  the  loss  was 
1066  per  cent.  Aqueous  solutions  with  a  concentration  of  0'S22 — 3'773 
sliow  a  depression  of  O'Olo — 0'060,  giving  a  molecular  weighc 
of  1044 — 1195  (mean,  1104).  More  concentrated  solutions,  contain- 
ing 5'5  to  9'5  per  cent.,  gave  higher  molecular  weights,  1497  to  2436, 
but  the  values  are  useless,  as  solutions  of  more  than  4  per  cent,  of 
tannin  in  water  become  turbid  at  0^,  tannin  separating  out.  In 
Paterno's  solutions,  containing  ll'o — 23  per  cent,  of  tannin,^ — §  of 
the  tannin  must  have  separated  at  0°  in  the  insoluble  state,  and  his 
(corrected)  molecular  weights,  =  2643 — 3700,  are  of  no  value.  The 
author  finds  in  acetic  solution,  molecular  weights  =  1105 — 1114 
(mean  1113).  Pure  tannin  was  prepared  bj  Lowe's  method,  but  it 
was  impossible  to  work  with  aqueous  solutions,  as  not  more  than 
0'5  per  cent,  is  dissolved  in  water  at  0",  and  even  such  weak  solutions 
became  turbid.  In  acetic  acid  solution,  as  a  mean,  M  =  1322  Avas 
found,  whereas,  M  calculated  for  (CuHio09)4  =  1288,  so  that  tannin 
exists  in  solutions  as  a  quadruple  molecule.  The  author  thinks  that 
Paterno's  tannin  was  not  quite  dry.  and  shows  by  experiment  that 
such  a  preparation  causes  a  much  larger  depression,  owing  to  the 
contamination  of  the  glacial  acetic  acid  by  the  water  of  crystallisation 
of  the  compound.  The  author  says  that  the  empirical  formula  of 
tannin  requires  confirmation  by  further  research.  B.  B. 

Apparatus  for  Distillation  under  Reduced  Pressure.  By  H. 
"WiSLicEXfs  (Ber.,  23,3292 — 3295). — The  author  describes  two  forms 
of  apparatus  for  use  with  the  the  Bunsen  pump,  to  prevent  backward 
diffusion.  The  first  consists  of  a  tube,  with  one  round  and  one  pear- 
shaped  bulb ;  in  the  depression  between  these  a  rubber  ring  is  placed, 
one  end  of  the  tube  is  sealed,  a  small  opening  is  made  in  the  side  and 
is  covered  with  a  piece  of  rubber  tube,  or  an  ordinary  Bunsen  valve 
maybe  attached;  the  other  end  of  the  tube  is  connected  with  the 
vessel  to  be  exhausted,  the  pear-shaped  bulb  fits  into  a  wide  tube,  the 
rubber  ring  serving  to  make  the  connection  air-tight ;  the  second  tube 
is  joined  to  the  pump  in  the  usual  manner.  The  second  form  of  valve 
consists  of  two  tubes,  one  closely  resembling  a  thistle  funnel,  the 
narrow  end  of  which  is  attached  to  the  pump  ;  a  bulb  with  a 
small  aperture  is  blown  at  the  end  of  the  second  tube,  and  it  is 
covered  with  a  rubber  cap,  thi'ough  which  an  opening  is  pierced  at  a. 
little  distance  from  the  one  in  the  glass  ;  the  rubber  cap  serves  to 
make  an  air-tight  connection  between  the  bulb  and  the  wide  end  of 
the  first  tube. 

An  apparatus  for  fractional  distillation  under  reduced  pressure  is 
also  described  ;  it  consists  of  a  combination  of  several  of  the  first  of 
these  joints,  and  provision  is  made  for  changing  the  receiver  without 
interrupting  the  distillation.  J.  B.   T. 

Isomorphism.  Part  III.  By  J.  W.  Retgers  (Zeit.  physikal.  Chem., 
6,193 — 236). — In  this  communication  (for  previous  papers  seeAbstr., 
1890,  328, 1208),  the  author  first  discusses  the  relations  of  morphotropy. 
He  would  limit  the  term  morphotropic  to  such  substances  as  show  a 
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total  analogy  of  form,  and  not,  for  instance,  merely  analogy  of  angles 
in  one  zone.  Isomorphous  substances  have  not  only  this  total  form- 
analogy,  but  also  analogy  of  chemical  constitution.  ALorphotropic 
substances  arc  not  necessarily  chemically  analogous,  but  must  be 
chemically  connected  with  each  other.  Substances  which  show  a 
total  form-analogy,  but  have  no  chemical  resemblance,  are  termed 
isogonic.  In  the  regular  system,  for  instance,  potassium  chloride  and 
rnbidium  chloride  are  isomorphous ;  potassium  chloride  and  sodium 
chloride,  morphotropic ;  and  sodium  chloride  and  sodium  chlorate^ 
isogonic. 

Isomorphous  mixtures  are  proved  by  the  continuous  linear  change 
of  physical  properties  with  the  composition  of  the  mixture.  No 
intimate  crj'stalliue  mixture  can  be  obtained  with  merely  morphotropic 
substances,  and  in  this  case  identity  of  system,  and  of  degree  of  herai- 
hedry,  are  not  essential.  The  author  rejects  ^farignac  and  Klein's 
conception  of  mass  isoniorphism,  according  to  which  an  element  or 
group,  largely  preponderating  in  a  compound,  determines  the  ciystal- 
line  form,  no  matter  Avhat  the  other  components  may  be.  It  is  the 
volume  and  not  the  v^eight  of  the  group  that  is  decisive. 

An  investigation  follows  of  the  supposed  isomorphism  between 
potassium  and  sodium  sulphates.  The  author  proves  that  a  definite 
double  salt,  3K2S04,Na2S04,  crystallises  from  a  solution  of  the  mixed 
sulphates.  It  usually  crystallises  in  hexagonal  prisms  or  pyramids, 
but  when  the  mother  liquor  contains  sodium  chloride,  it  separates  in 
tables — the  "plate-sulphate"  obtained  in  the  manufacture  of  iodine 
from  kelp.  Potassium  chloride  does  not  effect  this  change  of  form. 
The  three  simple  forms  are  then — 

K2SO4.  Khombic,  pseudo-hexagonal.  Forms  pyramids  and  prisms 
of  hexagonal  section.  Optically  biaxial.  Weak  birefringence.  Sp. 
gr.  =  2"666.     Not  easily  fusible. 

3KoS04,NaoS04.  Hexagonal.  Forms  pyramids  and  prisms.  Optic- 
ally uniaxial.  Marked  birefringence.  Sp.  gr.  =  2'695.  Easily 
fusible. 

Na^SO^.  Rhombic,  but  not  pseudo-hexagonal.  Foi-ms  only 
pyramids  with  rhombic  section.  Optically  biaxial.  Strong  birefrin- 
gence.    Sp.  gr.  2"673.     Fusible  with  great  difficulty. 

The  double  salt  is  not  an  isomorphous  mixture,  as  is  shown  by  a 
consideration  of  its  properties  in  relation  to  those  of  the  simple  salts. 
Each  simple  salt  can  take  up  a  minute  quantity  of  the  other,  which 
points  to  a  very  limited  isodimorphism.      The  general  results  are — 

(1)  K2SO4  and  NajSOi  are  not  isomorphous. 

(2)  They  only  form  one  double  salt,  SKoSO^jNaoSOi. 

(3)  From  mixed  solution  the  pure  double  salt  separates  out  along- 
side one  or  other  of  the  simple  salts. 

(4)  K2SO4  and  the  double  salt  are  morphotropic. 

(5)  Na2S04  is  not  morphotropic  either  with  K2SO4  or  with  the 
double  salt,  but  is  crystallographically  completely  independent. 

The  dolomite  series  is  next  discussed.  In  this  series  we  have 
calcspars  containing  a  little  magnesium  carbonate,  magnesites  con- 
taining a  little  calcium  carbonate,  and  dolomites  which  have  the  two 
salts   in   nearly  equal   molecular  proportions.       Calculated  from   the 


148  ABSTRACTS  OF  CHEMICAL  PAPERS. 

specific  gravities  of  the  component  salts,  tliat  of  dolomite  should  be 
2'8-13 ;  it  is  actually  2"872.  The  author  considers  the  series  not  iso- 
morphous,  hut  merely  morphotropic.  J.  W. 
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Affinities  of  Iodine  in  Solution.  By  H.  Gautiek  and  G.  Charpy 
{Compt.  rend..  Ill,  645 — 647). — If  mercury  is  agitated  with  any 
solution  of  iodine,  a  green  precipitate  of  mercurous  iodide  is  formed, 
but  if  the  mercuiy  contains  another  metal,  the  iodine  combines  Avith 
the  latter  in  proportions  depending  on  the  nature  of  the  solvent. 
In  the  case  of  an  amalgam  of  lead,  the  difference  in  colour  between 
lead  and  mercurous  iodides  enables  the  change  to  be  followed. 

Brown  solutions  of  iodine  (in  alcohol,  ether,  acetone)  yield  with 
lead  amalgam  a  yellow  precipitate  of  lead  iodide,  even  when  the  pro- 
portion of  lead  is  very  small,  and  no  mercurous  iodide  is  formed  until 
all  the  lead  has  been  converted  into  iodide. 

On  the  other  hand,  violet  solutions  of  iodine  (in  chloroform,  carbon 
bisulphide)  give  green  mercurous  iodide,  even  in  presence  of  con- 
siderable quantities  of  lead  and  wlien  the  iodine  is  in  excess. 

Solutions  of  intermediate  tint  give  precipitates  intermediate  in 
colou"  between  lead  iodide  and  mercurous  iodide,  and  it  is  found  that 
if  the  solutions  of  iodine  in  various  solvents  are  arranged  in  order 
according  to  their  colour,  and  also  according  to  the  colour  of  the  pre- 
cipitate which  they  yield  when  agitated  with  lead  amalgam,  the 
two  orders  are  the  same.  The  colour  of  the  precipitate  is  indepen- 
dent of  the  composition  of  the  amalgam  and  the  concenti-ation  of  the 
iodine  solution. 

Careful  examination  of  the  reaction  shows  that  brown  solutions  of 
iodine  and  pure  mercury  at  first  yield  mercuric  iodide,  which  passes 
into  solution,  whilst  violet  solutions  of  iodine  at  once  form  mercurous 
iodide,  even  whilst  some  free  iodine  remains.  In  presence  of  lead 
amalgam,  brown  solutions  of  iodine  fii'st  form  mercuric  iodide,  which 
attacks  the  lead,  forming  lead  iodide  and  mercui"ous  iodide,  and  the 
latter  is  again  converted  into  mercuric  iodide  by  the  free  iodine.  No 
permanent  j^i'i^cipitate  of  mercurous  iodide  is  formed  with  brown 
solutions  until  all  the  lead  has  been  converted  into  iodide. 

It  follows  from  these  results  that  violet  solutions  of  iodine  contain 
the  element  in  a  more  simple  molecular  condition,  with  a  tendency  to 
.at  once  form  mercurous  iodide,  this  tendency  being  more  marked,  the 
simpler  the  condition  of  the  iodiue.  The  phenomena  seem  to  belong 
to  the  same  order  as  those  to  which  Berthelot  has  given  the  name 
"  tendency  to  conservation  of  type."  C.  H.   B. 

Fluorspar  from  Quincie.  By  H.  Beoquekel  and  H.  Moissan 
{Compt.     rend.,    Ill,    GG9— 672). — It     is     well     known    that    certain 
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specimens  of  fluorspar,  wlien  powdered,  emit  a  peculiar  odour,  which 
has  been  attributed  by  different  observers  to  free  fluorine,  hypo- 
chlorous  acid,  ozone,  hydrocarbons,  &c.  The  fluorspar  examined  by 
tbe  authors  was  deep  violet  in  colour,  and.  came  from  Quincie,  near 
Villefranclie.  It  had  the  composition  Ca,  86-14  (—  CaF,,  70-47): 
FeoO:,  +  ALOa,  3-9.5;  SiOj,  25-00;  loss  at  a  red  heat  210  per  cent; 
sp.  pr.  3-117. 

When  powdered,  it  emitted  an  odour  recalling-  that  of  ozone  and 
likewise  that  of  fluorine.  Moissan  has  shown  tliat  fluorine  decom- 
poses water  with  liberation  of  ozone.  The  odour  from  the  fluorspar 
is  very  similar  to  that  emitted  from  the  electrolytic  cell  in  the  isola- 
tion of  fluorine,  and  even  if  the  odour  is  due  to  ozone,  the  latter  may 
be  a  product  of  the  action  of  free  fluorine  on  the  moisture  of  the  air. 

Fluorspar  from  Quincie,  when  powdered  in  contact  with  moist  air, 
evolves  a  gas  which  at  once  acts  on  ozone  paper.  If  moistened  with 
stai'ch  paste  and  potassium  iodide  solution,  and  powdered  under  a 
mici'oscope,  bubbles  of  gas  are  seen  to  escape,  and  an  intense  blue 
coloration  is  produced.  When  the  fluorspar  is  powdered  with  sodium 
chloride  or  potassium  bromide  or  iodide,  free  chlorine,  bromine,  or 
iodine  is  liberated.  When  heated  above  a  red  heat,  the  fluoi-spar 
decrepitates,  loses  its  colour,  and  becomes  ochreous,  and.  afterwards 
gives  no  trace  of  ozone  when  powdei'ed.  If  heated  at  250°  for  an 
hour,  which  is  quite  sufficient  to  destroy  all  ozone,  it  .still  gives, 
when  powdered,  a  strong  reaction  with  ozone  paper. 

Small  fragments  of  the  mineral,  when  heated  in  a  small  glass 
tube,  corrode  its  surface  ;  when  powdered  with  sih'con,  a  pungent 
odour  is  emitted,  and  if  the  mixture  is  heated,  silicon  fluoride  is 
evolved.  If  small  fragments  of  the  mineral  are  left  in  contact  with 
water,  the  water  becomes  acid,  and  if  the  liquid  is  then  evaporated  in 
watch  glasses,  the  latter  are  corroded. 

No  similar  results  were  obtained  with  a  white  fluorspar  from  the 
Pyrenees,  and  although  it  is  possible  that  the  fluorine  results  from 
the  dissociation  of  a  perfluoride,  the  authors  regard  it  as  more 
probable  that  the  free  fluorine  is  occluded  in  the  mineral. 

C.  H.  B. 

The  Molecular  Weight  and  Refractive  Energy  of  Sulphur 
Bichloride.  By  T.  Co.-ta  {Gazzefta,  20,  367— 372).— The  existence  of 
a  definite  compound  of  the  composition  SCiohas  been  i-epeatedly  called 
in  question  (see  this  Journal,  1870,  455  ;  1871,  1163  ;  Abstr.,  1878,  553  ; 
1886,  977)  ;  and  the  substance  held  by  some  to  be  sulphur  dichloride 
has  been  variously  regarded  as  a  solution  of  chlorine  in  the  mono- 
chloride,  or  as  a  compound  in  a  state  of  partial  dissociation.  The 
author  has  determined  cryoscopically  the  molecular  weight  of  the 
reddish-brown  liquid  obtained  by  saturating  the  monochloride  with 
chlorine  below  0°,  and  then  removing  any  excess  of  chlorine  by 
passing  in  a  current  of  carbonic  anhydride,  and  the  results  of  the 
determination.^,  both  in  benzene  and  acetic  acid  solution,  agree  with 
the  molecular  formula  SCb.  This  substance  can,  therefore,  no  longer 
be  said  to  exist  in  a  state  of  partial  dissociation.  Its  density  at  15'4" 
is  1-64819  and  its  molecular  refi-active  energy /<Ha  =  157169,  u^a  = 
1-57806.  S.  B.  A.'  A. 


150 


ABSTRACTS  OF  UHEMICAL  PAPERS. 


Specific  Gravity  of  Sulphuric  Acid  of  Different  Degrees  of 
Concentration.  By  G.  Lungl:  and  M.  Islet;  (Zeif.  ang.  Chem., 
1890,  129 — 136). — In  consequence  of  the  discovery  of  errors  in  Kolb's 
table,  the  authors  have  made  fresh,  determinations  with  great  care. 
The  curve  plotted,  from  the  results,  whilst  agreeing-  in  many  places 
closely  with  that  of  Kolb,  is  much  smoother,  and  at  the  extremes, 
differs  somewhat  considerably.  The  table,  of  which  the  following  is 
an  abstract,  was  obtained  by  graphic  interpolation  ;  in  the  original,  it 
is  o-iven  for  intervals  of  O'OOo  (1°  Twaddell)  in  the  specific  gravity  : — 
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M.  J.  S. 

Reduction   of   Oxygen   Compounds  with   Sodium.      By  M. 

RosEXFELD  {Ber.,  23,  3147 — Sl-ll,*). — Sodium  may  be  obtained  in  a 
finely-powdered  condition  b}-  trituration  with  some  other  solid  sub- 
stance. Such  a  mixture  of  sodium  and  zinc  oxide  ignites  sjjon- 
taneously,  and  leaves  a  residue  of  metallic  zinc.  Ferric  oxide  and 
lead  oxide  react  in  a  similar  manner,  whilst  gypsum  is  reduced  to 
calcium  sulphide.  Certain  organic  compounds,  such  as  pyrogallol, 
wheat  starch,  or  salicylic  acid,  inflame  immediately  on  admixture 
with  sodium,  carbon  being  separated;  other  substances,  such  as  milk 
sugar  and  cane  sugar,  after  admixture  with  sodium,  i-equi^re  to  be  ex- 
posed to  moist  air  before  reaction  takes  place.  In  the  case  of  com- 
pounds which  only  contain  carboxylic  oxygen,  the  sodium  salt  of  the 
acid  is  formed.  Sodium  benzoate  and  sodium  oxalate  are  obtained 
from  benzoic  and  oxalic  acids  respectively.  The  carbonaceous  residue 
from  rosaniline,  toluidine,  albumin,  and  other  amido-compounds 
contains  sodium  cyanide  ;  brucine,  morphine,  and  strychnine  yield  a 
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porous  mass  of  charcoal  free  from  cyanogen.  Both  sodium  cyanide 
and  sodium  cyanate  were  obtained  from  uric  acid.  "  .Saccharin  " 
yields  a  residue  containing  sodium  thiosulphate  and  sodium  cyanide. 

J.  B.  T. 

Ammonium  Pyrosulphite.  By  A.  Focjc  and  K.  Kluss  (Ber.,  23, 
'M4:9 — 3151). — Ammoniuiii  i>yrosulphite,  (NHij^iSjOs,  is  prepared  by 
passing  sulj)hurous  anhydride  into  cold,  concentrated,  aqueous 
ammonia  until  the  liquid  becomes  yellow ;  it  is  then  allowed  to 
evaporate  spontaneously  in  a  vacuum.  The  salt  crystallises  in  large, 
thick,  deliquescent  plates,  which  belong  to  the  i-hombic  system. 
Marignac  has  shown  that  the  corresponding  potassium  salt  crystal- 
lises in  the  monoclinic  system.  J.  B.  T. 

Properties  of  some  Beryllium  Salts  and  of  the  correspond- 
ing Aliuninium  Compounds.  By  F.  Skstixi  (Gazzt-tla,  20, 
813 — 319). — (1.)  Phosphates.  The  pho.sphates  were  prepared  in  the 
gelatinous  state  by  pi-ecipitating  beryllium  sulphate  and  potassium 
alum  respectively  with  disodiuni  phosphate,  and  washing  the  pre- 
cipitate for  4  to  ()  days  ;  they  are  both  sparingly  soluble  in  distilled 
water,  the  beryllium  salt  being  considerably  the  more  soluble  of  the 
two.  On  igniting  the  moist  beryllium  phosphate,  it  left  6  per  cent,  of 
its  weight  of  white  anhydrous  ]jhosphate.  A  litre  of  a  saturated 
Kolution  of  bei-yllium  phosphate  in  2  per  cent,  acetic  acid  contains 
0'550  gram  of  the  anhydrous  salt  (containing,  however,  74:  9  per  cent. 
P2O5  instead  of  74:"2  per  cent.).  A  similar  solution  of  the  aluminium 
salt,  however,  contains  O"37o  gram  of  phosphate  dissolved,  containing 
87*1  per  cent.  P-O5  (instead  of  548  per  cent.)  ;  this  excess  of  acid  is 
probably  due  to  the  formation  of  a  little  beryllium  pyrophosphate  and 
to  the  conversion  of  a  portion  of  the  aluminium  pho.sphate  b}'  the  acetic 
acid  into  a  more  soluble  acid  phosphate. 

A  liti'e  of  a  saturated  solution  of  the  beryllium  salt  in  10  per  cent, 
acetic  acid  contains  1"725  grams,  and  the  corresponding  aluminium 
solution  0'30  gram  of  the  respective  anhydrous  phosphates.  On  gently 
heating  the  acetic  acid  .solution  of  beryllium  phosphate,  it  becomes 
turbid,  and  near  the  boiling  point  a  white  precipitate  of  a  basic 
phosphate,  of  the  formula  SBeO.FoO.-^yHoO  4-  Aq,  is  deposited;  a 
solution  of  the  aluminium  salt  at  most  becomes  opalescent. 

(2.)  Carbonates. — 100  c.c.  of  water  satm^ated  Avith  carbonic  an- 
hydride at  the  ordinary  pressure  dissolves  0T85  gram  of  anhydrous 
beryllium  oxide,  and  the  solution  becomes  turbid  on  agitation  or  on 
boiling.  Under  the  same  conditions,  only  O'OOl  gram  of  aluminium 
oxide  passes  into  solution.  The  solubility  of  the  beryllium  oxide  is 
due,  according  to  the  author,  to  the  formation  of  an  acid  carbonate. 

;S.  B.  A.  A. 

Magnesium  Lead  Chloride.  By  R.  Otto  and  D.  Drewes  (Arrh. 
Fhariit.,  228.  495 — 496j. — A  hot  concentrated  magnesium  chloride 
solution  dissolves  a  considerable  amount  of  lead  chloride  and  deposits, 
on  cooling,  a  double  chloride,  PbGl2,2MgClo  +  13H,0,  in  small, 
white,  lustrous,  indistinct  crystals.  The  salt  is  exceedingly  hvo-ro- 
scopic ;  moisture  quickly  converts   it  into   a  solution  of  magnesium 
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chloride,    holding   lead    chloride  in   suspension.       Calciiim  and   lead 
chlorides  appear  to  give  a  similar  compoui)d.  J.  T. 

Electrolysis  of  Fused  Aliuninium  Fluoride.  By  A.  Mixet 
(Compt.  rend.,  Ill,  G03 — 606).  The  composition  of  the  bath  which 
gives  the  best  results  corresponds  with  the  formula  12NaCl  + 
AloFgjGNaF  ;  melting  point  675°  ;  temperature  at  which  vapours  are 
evolved,  1035°;  sp.  gr.  at  820°  =  176;  coefficient  of  expansion 
5  X  10~*;  electrical  conductivity  at  870°  =  3'1.  The  relation  of 
the  conductivity  to  the  temperature  is  expressed  by  the  equation 
Ct  =  3-l[l  +  6-0022(i  -  870°)].  For  a  current  of 'l200  amperes, 
the  mass  of  the  bath  is  20  kilos.,  the  intensity  of  the  current  at  the 
positive  pole  is  1  ampere,  and  the  difference  of  potential  between  the 
electrodes  is  5"5  volts.  The  composition  of  the  bath  is  kept  constant 
by  the  gradual  addition  of  a  mixture  of  aluminium  hydroxide, 
A1..0o(0H)-.,  416"4  parts,  cryolite,  210'4  parts,  and  aluminium  oxy- 
fluoride,  ALF,  ,3A1.03,  238-4  parts. 

The  difference  of  potential,  e,  between  the  electrodes  when  the 
electromotive  force  is  considerably  below  that  required  to  produce 
decomposition  is  expressed  by  the  equation  e  =  K  J,  I  being  the  in- 
tensity of  the  current,  and  the  temperature  being  constant.  As  the 
point  is  approached  at  which  the  electromotive  force  of  polarisation  is 
equal  to  the  electromotive  force  of  decomposition  of  the  electrolyte, 
the  difference  of  potential  cannot  be  calculated  by  means  of  any 
simple  expression.  At  870°,  the  maximum  density  of  the  cui'rent  at 
the  electrodes,  corresponding  w^ith  the  first  period  of  electrolysis  of  the 
bath  specified,  varies  between  002  and  0'03  ampere. 

During  the  second  period  of  electrolysis,  when  the  electromotive 
force  is  sufficient  to  produce  decomposition,  up  to  a  density  of 
1  ampere  at  the  positive  electrode,  the  difference  of  potential  is 
expressed  by  the  equation  e  =  e  +  pi,  where  e  is  the  electromotive 
force  of  decomposition,  and  p  is  the  resistance  of  the  electrolyte.  At 
852°,  e  =  2-15  and  p  =  0  01 ;  at  890°,  e  =  2-40  and  p  =  0-0044;  at 
980°,  e  =  0-34  and  p  =  0-0033.  For  densities  of  current  higher  than 
1  ampere,  the  difference  of  potential  cannot  be  calculated  as  a  function 
of  the  intensity  of  the  current  by  any  simple  expression  ;  it  rapidly 
attains  a  value  simiiar  to  that  existing  in  the  electric  arc. 

In  presence  of  salts  of  iron  or  silicon,  within  certain  limits  of 
density  of  current  at  the  positive  electrode,  the  salts  decompose 
according  to  Sprague's  law.  At  810°,  wath  salts  of  iron,  e  =  0-75 
and  p  =  0-0093  ;  at  840°,  with  silicon  compounds,  e  =  1-37  and 
,,  =  0-0089;  at  870°,  with  aluminium  salts,  e  =  2-15  and  p  =  00085. 

C.   H.  B 

Preparation  of  Chromiiun  from  Potassium  Chromium 
Chloride  and  Magnesium.  By  E.  Glatzkl  (Ber.,  23,  3127 — 
3130). — Chromium  can  be  quickly  prepared  in  an  almost  chemically 
pui'e  condition  in  the  following  manner : — Potassium  dichromate 
(loo  grams)  is  dissolved  in  the  least  possible  quantity  of  water, 
the  solution  mixed  with  hydrochloric  acid  of  sp.  gr.  1-124  (400  c.c), 
and  then  80  per  cent,  alcohol  (100  c.c.)  gradually  added.  The  solu- 
tion of  potassium  chromium  chloride  obtained  in  this  way  is  treated 
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witli  potassium  chloride  (IGO  grams),  tlie  filtered  solution  evaporated 
to  dryness,  the  residue  heated  uutil  anhydrous,  freed  from  the  green 
portions,  which  are  produced  by  the  decomposition  of  the  double  salt, 
then  powdered,  and  mixed  with  magnesium  filings  (50  grams).  This 
mixture  is  heated,  for  about  half  an  hour,  to  a  bright-red  heat,  in  a 
closed  Hessian  crucible  in  a  wind-furnace,  care  being  taken  that  the 
potassium  chloride  docs  not  volatilise  completeh',  otherwise  the  chrom- 
ium is  partially  oxidised.  The  melt  is  separated  from  the  super- 
ficial layer  of  chromium  oxide,  treated  with  water,  and  the  finely 
divided  metal  freed  from  salts  and  unchanged  magnesium  by  washing 
it  with  water,  then  boiling  it  with  dilute  nitric  acid,  and  again  wash- 
ing with  water,  all  the  washing  being  done  by  decantation.  The 
yield  of  the  metal,  dried  at  iOO°,  is  about  27  grams. 

Chromium,  prepared  in  this  way,  is  a  light-grey,  crystalline,  non- 
magnetic powder  of  sp.  gr.  6"7284  at  IG'^ ;  it  can  be  melted  in  a 
Deville's  fui-uace,  but  only  with  great  difficulty,  and  after  being 
melted  it  shows  a  silvei-y  fracture.  Two  analyses  of  the  powder 
showed  that  it  contained  P953  to  99"57  per  cent,  of  chromium,  and 
that  it  was  free  from  silver  and  magnesium.  F.   S.  K. 
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Selenium  and  Tellurium  Minerals  from  Honduras.  By  E. 
S.  Daxa  and  H.  L.  Wells  (Amer.  J.  Sci.,  40,  76—82). — The  authors 
received  a  number  of  specimens  of  minerals  containing  selenium  and 
tellurium  from  El  Plomo  mine,  Ojojama  District,  Honduras.  Two  of 
these  have  proved  to  be  of  nnusual  interest.  The  first  occui's  in  massive 
forms,  with  hexagonal  cleavage,  of  a  blackish-grey  colour,  dissemi- 
nated through  a  gangue  consisting  chiefly  of  quartz  and  barytes. 
After  deducting  65"68  per  cent,  of  gangue,  the  analytical  results 
obtained  were  as  follows  : — 

Se.  Te.  Total. 

29-31  70-t)9  100-00 

The  mineral  is  obviously  an  isomorphous  mixtnre  of  selenium  and 
tellurium,  and  is  of  great  interest  in  that  it  is  the  nearest  approach 
to  native  selenium  which  has  yet  been  found.  The  authors  propose 
to  call  this  mineral  Seleyi-tellurium.  In  connection  with  the  hex- 
agonal cleavage  of  this  mineral,  it  is  interesting  to  note  the  recent 
observations  of  Muthmann  (Zeit.  f.  Knjst.,  17,  356),  showing  the 
existence  of  an  allotropic  form  of  metallic  selenium  in  hexagonal- 
rhombohedi'al  crystals,  closely  isomorphous  with  tellurium.  In  the 
analysis,  the  separation  of  selenium  and  tellurium  was  effected  by  the 
method  of  Divers  and  Shimose  (Trans.,  1885,  -109). 

The  second  mineral  is  obviously  an  oxidation  product  of  a  greenish- 
yellow  colour.     Analysis  shows  it  to  be  a  normal  ferric  tellurite  of 
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the  composition  Fe^03,3TeOo  +  -IHoO.  That  the  mineral  is  a  ferric 
tellurite  is  evident  since  it  gives  off  no  chlorine  when  boiled  in  hydro- 
chloric acid,  nor  does  it  give  any  reaction  for  ferrous  iron  when  dis- 
solved in  cold  hvdrochloric  acid.  Two  other  telhirinm-iron  minerals 
have  been  described,  namely,  Genth's  ferroteUurite  and  Hillebrand's 
emmonsite  (Abstr.,  1S87,  344).  The  former  is  a  ferrous  tellurite 
widely  different  in  appearance  from  the  Honduras  mineral,  for  which 
the  authors,  therefore,  propose  the  name  of  Durdenite,  after  the 
o-entleman  to  whom  they  are  indebted  for  the  material  used.  . 

In  a  note  appended  to  the  paper,  W.  F.  Hillebrand  gives  the  results 
of  a  repetition  of  the  analysis  of  emmonsite,  which  upholds  the  accu- 
racy of  his  former  analysis,  and  seems  to  prove  that  the  two  minerals 
are  distinct.  B.   H.   B. 

Fluorspar  from  Quincie.  By  H.  Becquerel  and  H.  Moiss.^x 
(Compt.  rend. ,111,  (569 — 672). — See  this  vol.  p.  148. 

New  Variety  of  Zinc  Sulphide.  By  J.  D.  Robertson  (Amer.  J. 
Sci.,  40.  IGO — 161). — A  peculiar  variety  of  zinc  sulphide  has  been 
found  in  south-eastern  Kansas,  remarkable  from  the  fact  that  it  is 
nearly  pure  white  and  completely  amorphous.  It  is  found  in  the 
centre  of  the  town  of  Galena,  Cherokee  Co.,  Kansas.  When  taken 
from  the  mine,  it  is  soft,  full  of  water,  and  i-esembles  white  lead 
crround  in  oil.  Evidence  points  to  the  existence  of  a  large  body  of 
this  peculiar  ore  in  the  mine.  An  analysis  of  a  dried  sample 
yielded  : 


Insol.  matter. 

Zn. 

S. 

Fe.O,. 

Total. 

2-52 

63-70 

30-77 

2-40 

99-39 

The  water  contained  in  the  oi'igiual  sample  showed  a  slight 
amount  of  sulphuric  acid.  This  sulphide  was  evidently  formed  by 
the  precipitation  of  zinc  sulphate,  resulting  from  the  oxidation  of 
blende,  by  hydrogen  sulphide  or  an  alkaline  sulphide. 

B.  H.  B. 

Contributions  to  Mineralogy.  By  F.  A.  Genth  (Amer.  J.  Sci, 
40,  114 — 120). — 1.  Tetradymite. — This  mineral  occurs,  in  crystals 
suggesting  an  orthorhombic  form,  near  Bradshaw  City,  Arizona. 
After  subtracting  15-6  per  cent,  of  quartz  and  I'S  per  cent,  of  ferric 
oxide,  the  analysis  gave  : 

S.  Te.  Bi.  Total. 

4-50  33-25  62-23  99-98 

These  results  give  a  formula  analogous  to  that  of  bismuthinite. 

2.  Iron  Pyrites. — The  occurrence  of  cobalt  arsenate  with  the  octa- 
hedral crystals  of  iron  pyrites  at  the  French  Creek  iron  mines, 
Pennsylvania,  suggested  an  analysis  of  the  latter,  which  gave  the 
follow inof  results  : — 


s. 

As. 

Cu. 

Ni. 

Co. 

Fe. 

Total. 

54-08 

0  20 

0-05 

0-18 

1-75 

44-24 

100-50 
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3.  Quartz,  PseudomorphoKs  after  Stibnife. — Specimens  from  Daraugo, 
Mexico,  were  found  to  contain  stibnito  completely  altered  into  a 
yellowish-white  quartz. 

4.  Gold  in  Turquoise. — In  many  collections,  specimens  of  gold  en- 
closed in  a  bluish-green  mineral  are  represented  as  turquoise  with 
gold  from  Los  Cerillos,  New  Mexico.  Specimens  analysed  by  the 
author  are  proved  to  contain  no  turquoise ;  in  one  case,  the  gold- 
bearing  mineral  was  a  chromiferous  clay,  and  in  the  other,  quartz 
admixed  with  chrysocolla. 

5.  Zircon. — With  the  masses  of  monazite,  at  Mars  Hill,  Madison 
Co.,  North  Carolina,  large  crystals  of  zircon,  with  a  sp.  gr.  of  4-507, 
occasionally  occur.  On  analysis,  the  following  results  were  ol)- 
tained  : — 

SiOo.  ZrOo.  Fe.iOj.  Loss  on  ignition.  Total. 

81-83  63-42  3-23  1-20  9968 

6.  Scapolite. — At  the  Elizabeth  mine,  French  Creek,  Pennsylvania, 
fimall  crystals  of  scapolite  occasionally  occur,  filling  cavities  of  gvey 
garnet,  associated  with  magnetite,  pyrites,  and  remnants  of  the 
essonite  from  the  alteration  of  which  it  appears  to  have  been  de- 
rived. The  scapolite  is  coloui-less  to  white  ;  it  has  a  sp.  gr.  of  2675, 
and  on  analysis  gave  the  following  results  (I)  : — 


CO.,. 

SiO.,. 

Al.,0,. 

Fe.,03. 

MsjO.        CaO. 

Xa.,0. 

I.  2-63 

52-30 

23-68 

0-58 

0-05       12-36 

6-29 

L[.  1-71 

41-42 

18-09 

Loss  b\ 

10-81 

0-59       2G-iy 

— 

K.O. 

ignition 

MnO. 

Total. 

I.  0-77 

1-50 

— 

10016* 

II.     — 

0-51 

0-88 

100-20 

The  second  analysis  is  of  the  grey  garnet  which  also  results  fi'om 
the  alteration  of  essonite. 

7.  TitaniferoHs  Garnet. — A  variety  of  garnet  from  the  Jones  mine, 
•Green  River,  North  Carolina,  gave,  on  analysis,  the  following  re- 
sults : — 

Loss  on 
SiO.,.      TiO..    AUO3.    Fe.Os.      FeO.       MgO.        CaO.  ignition.        Total. 

35-56     4-58     4-43     20-51     1-88      017      31-90         055         99-58 

8.  Allanite. — The  author  analysed  two  specimens  of  allanite  with 
the  following  results  : — 

SiOo.        ThO..      TiO.j.  CeO.CLaDijoOa.  Y.Oj.       AI0O3.        Fe-oOj. 


a.  3167 

0-33        — 

23-98 

0-36    .  12-20       4-42 

b.   32-04 

—        012 

12-91 

10-24 
Loss  on 

0-33       1402       717 

FeO. 

MnO.       ilgO. 

CaO. 

ignition. 

Total.          Sp.  gr. 

a.  10-89 

2-52       2-08 

9-37 

2-25 

100  07       3-546 

b.     7-52 

0-37       ]  -47 

11-34 

2-63 

100-16       3-491 

100-06  in  original. 
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a.  Colour,  velvet-black  ;   &.  Deep  brownish -black. 

9.  Lettsomite. — The  author  has  analysed  specimens  of  this  rare 
material  from  two  new  localities  :  the  Copper  Mountain  mine,  near 
Morenci,  Arizona,  and  Copperopolis,  Tintic  District,  Utah.  In  both 
cases,  the  analysis  gives  results  closely  agreeing  Avith  those  demanded 
by  the  formula  Cu4Al,(OH),oS04  +  2HoO.  B.  H.  B. 

Synthesis  of  Rubies.  By  E.  Fremy  and  A. Yeeneuil  (Compt.  rend., 
Ill,  668 — 669). — The  authors  have  made  several  important  modifica- 
tions in  their  process  for  the  manufacture  of  artificial  rubies,  and  are 
now  able  to  obtain  much  larger  crystals.  The  alumina  in  addition 
to  the  small  quantity  of  chromium  is  made  alkaline  with  potassium 
carbonate,  which  facilitates  the  formation  of  the  crystals  but  does 
not  enter  into  their  composition.  It  is  advantageous  not  to  mix  all 
the  materials  but  to  keep  the  alumina  separate  from  the  fluorides  of 
the  alkaline  earths,  and  in  this  way  the  mineralisation  is  effected  by 
the  interaction  of  the  gases  and  vapours.  The  time  of  heating  is 
extended  to  not  less  than  a  week  ;  gas  furnaces  are  used  in  place  of 
coke,  and  the  cmcibles  have  a  capacity  of  several  litres,  and  are 
capable  of  producing  as  much  as  three  kilos,  of  rubies  at  each 
operation. 

Xatural  rubies  are  found  which  in  parts  have  the  colour  of  thc^ 
sapphire.  Similar  crystals  are  obtained  amongst  the  artificial  pro- 
ducts, and  there  can  therefore  be  little  doubt  that  the  colours  of  the 
ruby  and  the  sapphii-e  are  both  due  to  chromium,  probably  in  different 
states  of  oxidation. 

The  artificial  rubies  have  been  used  as  pivots  in  watches,  and  are- 
not  inferior  to  the  natural  stones  in  hardness.  C.  H.  B. 

Curious  Occurrence  of  Vivianite.  By  W.  L.  Dudley  (Avier.  J. 
Sci.,  40,  120— 121).— Two  miles  above  Eddyville,  Kentucky,  "blue 
roots"  were  discovered  embedded  in  a  stratum  of  clayin  sucli  position 
as  to  indicate  that  they  were  in  the  place  of  their  growth.  The  blue 
mineral,  which  has  almost  wholly  replaced  the  woody  fibre  of  the 
roots,  is  of  a  deep-blue  colour.  It  is  earthy  and  very  friable,  and 
gave,  on  analysis,  the  following  results  : — 

H„0  H..O 

ALO3.     FcoO-,.        FeO.       CaO.     MgO.       P0O5.         at  100^      at  230^        Total. 

17-74     9-35      24-58     0-59     0-43     27-71       10-59       7-24        100-07 

These  i-esults  seem  to  indicate  that  the  ferrous  iron  in  the  mineral 
is  combined  with  the  phosphoric  anhydride  to  form  vivianite,  and  if 
the  double  mol.  of  vivianite,  2(re3P208  +  SHjO),  be  subtracted,  there 
remains  an  almost  dehydrated  doable  mol.  of  turquoise,  AI5P4O03  -\- 
lOHoO,  in  -whicli  1  mol.  of  ferric  oxide  has  replaced  one  of  alumina. 

B.  H.  B. 

Dihydrothenardite.  By  Y.  ^Markovxikoff  (/.  Russ.  Chem.  Soc.^ 
22,  26 — 27). — Owing  to  an  inexplicable  mistake,  a  new  mineral, 
dihydrothenardite,  ISTaoSO^  +  2H2O,  was  described  by  the  author 
(Abstr.,  1888,  794),  whereas  a  renewed  investigation  shows  that  it  is 


illXERALOGICAL  CHEMISTRY. 


157 


astrachanite  (hydrated  sulphate  of  sodium  aud  magnesium)  contain- 
ing a  considerable  quantity  of  tlienardite.  B.  B. 

Connellite  from  Cornwall.  By  S.  L.  Pexfield  {Amer.  J.  Sci, 
40,  82 — 86). — Connellite  is  of  special  interest  to  the  author,  owing 
to  its  apparently  close  relation  to  the  new  mineral  spangolit'',  recently 
described  by  him  (Abstr.,  1890,  1073).  On  examining  a  specimen 
fix)m  Camborne,  the  autlior  found  that  the  habit  of  the  crystals  agrees 
well  with  the  general  description  given  by  Maskelyne  in  1863.  The 
analysis,  in  which  the  author  places  great  confidence,  gave  the 
following  results  : — 


SO,. 

Cl. 

CuO. 

ir.,0. 

Loss  at  100'. 

Total. 

Less  0 

4-9 

7-4 

72-3 

16-8 

0-4 

101-8 

1-7 

The  ratio  is  not  very  satisfactory,  unless  it  is  assumed  that  some 
OH  is  isomorphous  with  the  Cl,  in  which  case  the  formula  may  be 
written  Cu,5(Cl,OH)iSOi6,15HoO.  The  mineral  is  very  similar  to 
spangolite  in  composition,  both  minerals  being  very  basic  sulphato- 
chlorides.  B.  H.  B. 

Nickel  Ores  from  New  Caledonia.  By  T.  Mogee  (Chem. 
Nfir.<,  62.  180 — Iblj. — The  ore  known  as  gamierite  is  found  in  or 
near  serpentine  ma.sses  or  mountains,  either  as  cementing  material  in 
agglomerations  of  rounded  serpentine  pebbles  or  as  an  interstitial 
depo.sit  between  thin  layers  of  quartz,  steatite,  and  various  hydrated 
magnesium  silicates.  The  associated  minerals  vary,  but  comprise 
quartz,  magnesium  silicates,  and  iron  oxides ;  sometimes  one  pre- 
dominates, sometimes  another,  the  others  being  even  absent ;  it  is 
also  accompanied  at  times  by  chrome-iron  ore  and  surrounded  by  a 
ferruginous  earth. 

The  colour  of  garnierite  varies  from  pale-green  in  poor  ores  to 
warm  dark-green  in  the  richer  ones,  and  passes  through  almost 
imperceptible  shades  to  light-  and  chocolate-browns.  It  crumbles 
gradually  to  powder,  on  exposure  to  weather,  the  brown  more  readily 


Greer 

ores. 

Brown  ores. 

Ferruginous 
brown  ore. 

t-I 

2. 

3. 

4. 

5. 

G. 

SiO.,  ... 

35'55 

36-24 

36-25 

34  -78     1 

35-80 

20-57 

NiO.... 

:       48-38 

44-94 

46  30 

43-79     ' 

43-54 

15*56 

MgO... 

5-02 

8-75 

- 

2-75     1 

2-65 

0-81 

Fe.O.,... 

1-41 

0-21 

9-00 

6-30     1 

10-73 

49  03 

ALOj  .. 

1         109 

1-03 

— 

—         1 

— 

— 

Cr,Os  .. 

015 

— 

0-14 

— 

— 

3-82 

MnO  . . . 

— 

— 

— 

0-19 

trace 

HoO   ... 

8-85 

8-98 

9-20 

12  -40 

8  00 

10-32 

Totals  . . 

100  -45 

luOl.J 

09  -69 

ioa-u2 

100-91 

100  17 
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than  the  green  varieties  ;  in  all  forms  it  dissolves  readily  in  hot  hydro- 
oliloric  acid,  leaving  a  non-gelatinous  silica.  In  the  table  (p.  157),  are 
given  numbers,  corrected  for  quartz,  obtained  in  the  analysis  of  samples 
of  pure  ore ;  samples  previously  analysed  by  other  workers  appear  to 
have  been  contaminated  with  gangue  : — 

Samples  1  and  2  were  a  fine,  brilliant  grass-gi-een  ;  hardness, 
2 — 3  ;  sp.  gr.  3 ;  streak,  light-green  ;  lustre,  waxy  and  slightly  trans- 
lucent at  their  edges.  Before  the  blowpipe,  the  colour  becomes  dark 
olive-green,  or  red  in  presence  of  much  iron. 

3,  4,  and  5  were  various  shades  of  brown,  streak  yellow  to 
brownish-yellow,  fi-acture  conchoidal  with  resinous  lustre,  sp.  gr.  and 
hardness  the  same  as  green  ore,  but  were  rather  more  brittle.  From 
these  numbers,  both  kinds  of  ore  seem  to  approach  veiy  nearly  to  a 
hydrated  silicate  of  the  composition  7XiO,6Si02,rt'HoO,  part  of  the 
nickel  being  replaced  by  magnesia,  iron  oxide,  or  alumina. 

The  ores  represented  by  sample  6  are  light-brown  in  colour, 
resembling  limonite,  are  easily  marked  by  the  nail,  and  do  not  seem 
to  belong  to  the  same  class  as  the  others  just  described. 

U.  A.  L. 

Minerals  occurring  near  Port  Henry,  New  York.  By  J.  F. 
Kemp  (Amer.  J.  i'^'ck.  40.  &2 — 64). — At  the  abandoned  Pease  quarry, 
a  short  distance  north-west  of  Port  Henry,  a  face  of  white,  crystalline 
limestone  has  been  laid  bare,  and  in  this  occur  streaks  of  hornblende, 
plagioclase,  muscovite,  and  quartz,  but  containing  as  well  a  great 
abundance  of  yellowish-brown  titanite  crystals ;  fine  brown  tour- 
malines also  occur.  West  of  this  quarry  is  another,  where  flux  is  being 
obtained  for  local  furnaces.  The  rock,  a  crystalline  limestone,  con- 
tains small,  hexagonal  tables  of  graphite  disseminated  through  it. 
Occasionally  lemon-yellow  calcite  is  found,  with  fine  crystals  of  clear 
calcite  of  great  ci-ystallogi-aphical  interest  as  being  good  illustrations 
of  oscillatory  forms.  Further  west  is  the  Treadway  quarry  in  ophi- 
calcite,  containing  streaks  of  pyrrhotite.  phlogopite,  brown  tourma- 
line, and  well-crystallised  light-brown  treniolite.  The  abandoned 
quarry  six  miles  north-west  of  Port  Henry,  the  source  of  the  well- 
known  tourmaline  crystals,  is  probably  a  felspathic  mass  either  in 
gneiss  or  in  granite,  and  cut  by  three  narrow  dykes  of  altered 
diabase.  Great  masses  of  biotite  and  fine  specimens  of  rose-quartz 
are  also  met  with.  The  so-called  Lover's  Pit  at  Mineville  is  affording 
crystals  and  cleavage  masses  of  magnetite  of  unusual  size  and  ex- 
cellence. B.  H.  B. 

Fayalite  in  the  Obsidian  of  Lipari.  By  J.  P.  Iddixgs  and  S. 
L.  Penfield  (Amer.  J.  Sci.,  40,  75 — 78). — The  Lipari  Islands  have 
long  been  celebrated  for  their  acid  lavas  and  pumices.  The  chief 
interest  in  connection  with  these  rocks  attaches  itself  to  the  fayalite 
crystals  in  the  cavities,  which  have  not  been  noticed  hitherto.  TLey 
are  not  abundant,  but  occur  in  several  localities,  having  been  found 
by  J.  P.  Iddings  at  Foi-gia  Vecchia,  and  in  the  obsidian  stream  on 
Volcano,  and  having  been  noted  in  specimens  from  Monte  della 
Guardia.  The  crystals  at  Forgia  Vecchia  are  very  thin  plates,  the 
crystallographical  measui-ements  of  which  are  given  in  detail  by  the 
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author^s.  The  optical  propei-ties  not  only  agree  with  orthorlioiubic 
symmetry,  bnt  also  with  the  determinations  made  on  the  fayalite 
from  Obsidian  Cliff,  in  the  Yellowstone  Park  (this  vol.,  p.  2G).  The 
chemical  composition,  too,  is  the  same  in  both  cases,  namely,  ortho- 
silicate  of  iron.  The  occniTence  of  fayalite  in  the  hollow  spherulites 
and  lithophysa?  in  the  obsidian  of  the  Lipari  Islands,  whilst  not  so 
abundant  as  in  that  of  the  Yellowstone  Park,  is  identical.  It  is 
associated  in  the  same  manner  with  tridymite  and  alkali  felspars,  and 
its  development  is  due  to  the  same  causes  in  the  two  regions. 

B.  H.  B. 
Two  New  Meteoric  Irons.  By  F.  P.  Venable  (Amer.  J.  Sci., 
40,  IGl — lo.)}.— 1.  A  mass  is  reported  to  have  fallen  in  184fc)  at 
Deep  Springs  Farm,  in  Rockingham  Co.,  North  Carolina.  It  is  now 
in  the  possession  of  the  State  Museum.  The  weight  of  the  mass  was 
ll'o  kilos.  It  had  the  shape  of  a  rhomboid,  and  was  coated  with 
oxidation  products,  giving  it  a  dull-reddish  colour.  The  surface  is 
irregularly  pitted.  On  being  polished  and  etched,  it  faintly  exhibited 
Widmanstiitteu  figures.  It  belongs  to  the  class  of  sweating  meteor- 
ites, beads  of  deliquesced  feri-ic  chloride  appearing  on  the  surface. 
The  analysis  gave — 


Fe. 

P. 

SiO.,. 

CI. 

Ni. 

Co. 

Total. 

87-01 

0-04 

0-53 

0-39 

11-69 

0-79 

100-45 

2.  A  meteoric  iron  was  found  in  1889  in  Henry  Co..  Virginia.  It 
weighed  17  kilos.,  and  the  detached  pieces,  mainly  crust,  022  kilo. 
The  iron  contains  a  considerable  amount  of  ferric  chloride,  and 
rapidly  crumbles.  On  polishing  one  of  the  sides,  the  Widmanstatten 
figures  came  out  plainly,  no  etching  being  necessary.  The  analysis 
gave  the  following  results  : — 


Fe. 

CI. 

SiOo. 

P. 

Co. 

Ni. 

Total. 

90-54 

0-35 

0-04 

013 

0-94 

7-70 

99-70 

B.  H.  B 

Organic    Chemistry. 


Action  of  Chlorine  on  Trimethylene.  By  G.  Gustavson  (/.  pr. 
Chem.  [2],  42,  495 — oUUj. — Chlorine  has  hardly  any  action  on  tri- 
methylene in  the  dark,  but  explodes  with,  it  in  direct  sunlight. 
Chlorine  was  passed  into  a  globe  (7^  litres)  containing  the  trimethyl- 
ene (7  litres)  and  water;  the  globe  was  kept  cool,  and  the  oil 
allowed  to  collect  in  a  separating  funnel  ground  into  the  neck.  The 
oil  consisted  almost  entirely  of  dichlorotrimethylene. 

JDichlorotrimethylene,  CiHiCL,  is  a  colourless  liquid  of  peculiar 
odour;  it  boils  at  75°  (74G  mm.),  and  is  nearly  insoluble  in  water. 
Its  chemical  stability  is  great ;  nitric  acid  decomposes  it  witli  diffi- 
culty;    water  at   180— 19(J°   has    scarcely  any  action   on  it,  and  it 
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can  be  distilled  over  sodium,  which  only  acts  on  it  at  160 — 16b'. 
producing  substances  still  under  investigation.  When  dichlorotri- 
methylene  and  bromine  (equal  mols.)  are  sealed  in  a  tube  and  exposed 
to  sunlight  for  4 — 5  summer  days,  or  heated  at  140 — 150°  for  3 — 4 
hours,  the  dihrmnide,  CsHiCLBro,  is  produced  ;  it  is  a  heavy,  coloui-- 
less  liquid  which  boils  almost  without  any  decomposition  at  203 — 207° 
(770  mm.). 

Allylene  dichloride  is  the  only  compound  of  the  formula  C3H4CI2 
which  boils  at  75° ;  that  dichlorotrimethylene  is  not  identical  with 
this  is  shown  by  the  fact  that  the  dibromo-compound  obtained  from 
allylene  dichloride  boils  at  190°  (Friedel  and  Silva  ;   188^,  Piuner). 

Of  the  three  possible  formulifi   for  this   dichlorotrimethylene,  the 
CT\ 
author  favours   CCl2<C  '     '  ;  for  the  dibromide  approximates  in  boil- 

CH2 
ing  point  to  a-epidichlorhydrin  dibromide,  CHoChCClBr'CHjBr,  and 
therefore,  probably,  has  a  similar  structure.  A.   G.   B. 

Hexylene  Dibromide  obtained  from  Diallyl.  By  X.  Demtaxofk 
(.J.  Buss.  CJi'in.  Soc  22,  117 — 118). — In  o]-der  to  prepare  hexylene 
dibromide,  well  cooled  diallyl  (b.  p.  59 — 60°)  was  saturated  with 
hydrogen  bromide,  when  a  mixture  of  a  solid  with  a  liquid  was 
obtained.  After  washing  with  water,  the  two  compounds  were  sepa- 
rated by  filtration  and  suction.  The  liquid  product  was  a  hexylene 
dibromide  'boiling  at  212 — 220'  with  decomposition.  The  solid 
product,  after  recrystallisation  from  ether,  was  obtained  in  large, 
rhombic  scales  melting  at  38 — 39^,  and  boiling  almost  without  decom- 
position at  210°.  The  author  considers  the  liquid  compound  to  be 
CH2Br-[CH2]i-CHoBr,  and  the  solid  as  CHMeBr-CHo-CHo-CHMeBr, 
and  that  dial!}-!  is  a  mixture  of  two  (geometrical)  isomerides. 

B.  B. 

Oxidation  of  Potassium  Cyanide  with  Potassium  Per- 
m.anganate.  By  J.  Volhakd  {A,iiialen,  259,  377 — 360;. — Carb- 
amide can  be  very  conveniently  prepared  in  moderately  large  quanti- 
ties in  the  following  manner : — A  solution  of  potassium  per- 
manganate (63  grams)  in  water  (1  litre)  is  gTadually  added  to  a 
solution  of  potassium  cyanide  (39  grams)  and  potassium  hydroxide 
(10  grams)  in  water  (100  c.c),  the  temperature  being  kept  below 
17° ;  but  it  is  unnecessary  to  wait  until  the  pink  colour  has  dis- 
appeared before  continuing  the  addition  of  the  permanganate.  The 
solution  is  then  placed  in  cold  water  for  seven  to  eight  hours  until  it 
becomes  colourless,  mixed  with  a  concentrated  solution  of  ammonium 
sulphate  (70  grams),  heated  to  boiling,  and  filtered;  the  precipitate 
is  washed  with  boiling  water,  the  filtrate  and  washings  evaporated  to 
dryness,  and  the  carbamide  extracted  with  95  per  cent,  alcohol.  The 
yield  is  68  per  cent,  of  the  theoretical,  but  the  product  still  contains 
a  little  ammonium  chloride  and  traces  of  the  sulphate,  from  which  it 
can  most  easily  be  freed  by  treating  its  aqueous  solution  with  a  little 
precipitated  barium  carbonate,  evaporating  to  dryness,  and  then 
extracting:  with  absolute  alcohol.  F.  S.  K. 
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Combination  of  Mercuric  Cyanide  with  Cadmium  Salts. 
By  K.  N'ai.'KT  (L'uriipt.  rciuL,  111,  ti7'.* — G^l). — Powdered  nierenrie 
cyanide,  '!'>  jjarts,  is  i^radually  added  to  a  boiliiiy  concentrated  solu- 
tion of  cadmium  iodide,  30  parts,  and  the  liquid  is  filtered  and  allowed 
to  evaporate  over  sulphuric  acid.  The  compound  HgCy5,CdCy2,Hglj 
+  THoO  separates  in  transparent  lamellae,  which  alter  rapidly  when 
exposed  to  air,  and  dissolve  in  water  and  ammonia.  It  becomes 
anhydrous  at  110"^,  and  at  the  same  time  decomposes  with  liberation 
of  mercuric  iodide.  Dilute  acids  decompose  it  with  liberation  of 
mercuric  iodide  and  hydrocyanic  acid,  while  mercuric  cyanide  and 
the  cadmium  salt  of  the  particular  acid  used  remain  in  solution.  When 
heated  with  a  solution  of  cupric  sulphate,  cyanogen  is  evolved,  and  a 
precipitate  of  the  composition  CuoCy^.HgL  is  formed.  These  facts 
show  that  all  the  cyanogen  is  not  combined  with  the  mercury,  and 
that  the  salt  is  not  simply  a  compound  of  cadmium  iodide  with 
mercuric  cyanide. 

Cadmium  bromide  (18  parts),  added  gradually  to  a  boiling  solution 
of  mei'cuiic  cyanide  (25  parts),  yields  slender  needles  of  the  com- 
pound 2HgCy.,,CdBr2  +  -isH^O,  which  alters  but  little  v/hen  exposed 
to  air,  dissolves  in  water  and  in  ammonia,  and  becomes  anhydrous  at 
100°.  Dilute  acids  liberate  hydrocyanic  acid,  but  no  mercuric 
bromide  sublimes  when  the  salt  is  gently  heated ;  but  when  more 
strongly  heated,  cyanogen  and  mercury  are  evolved  and  some  mer- 
curic cyanide  sublimes.  It  follows  that  the  salt  is  a  compound  of 
mercuric  cyanide  and  cadmium  bromide. 

If  a  solution  containing  "25  parts  of  mercuric  cyanide  and  30  parts 
of  cadmium  bromide  is  gently  evapoiated  on  a  water-bath,  the  salt 
HgCyo,CdBr2,3HoO  separates  in  small,  very  hard,  granular  crystals 
which  alter  but  little  when  expo.sed  to  air,  become  anhydrous  at  100°. 
and  are  less  soluble  in  water  and  in  ammonia  than  the  preceding 
compound. 

If  a  concentrated  solution  of  20  parts  of  cadmium  chloride  is  added 
drop  by  drop  to  a  saturated  solution  of  2o  parts  of  mercuric  cyanide, 
heated  at  80°,  and  the  liquid  is  slowly  concentrated  after  addition  of 
suflBcient  warm  water  to  dissolve  the  white  precipitate  which  forms, 
the  compound  HgCyo,CdClo  +  2HoO  separates  in  small,  granular 
crystals.  It  is  soluble  in  water  and  in  ammonia,  is  decomposed  by 
dilute  acids,  and  becomes  anhydrous  at  110^.  C.   H.  B. 

Action  of  Alcoholic  Potassium  Cyanide  on  Halogen  Deriva- 
tives of  Amylene.  By  C.  Hell  and  M.  Wili.er.maxx  (Ber.,  23, 
321u — 321.5J.  — It  is  well  known  that  whereas  the  primary  dibrom- 
ides  of  normal  olefines  are  readily  converted  into  the  corresponding 
dinitriles,  the  derivatives  of  the  iso-compounds  only  give  very  small 
yields  on  treatment  with  alcoholic  potassium  cyanide.  Thus  iso- 
amylene  bromide  forms,  besides  the  dinitriles,  large  quantities  of 
bromamylene  and  of  humous  substances.  The  authors  find  that  the 
reaction  takes  place  more  readily  if  isoamylene  chloride  is  employed 
in  place  of  the  bromide,  and  the  mixture  is  heated  in  a  sealed  tube  at 
180^  The  nitrile  formed  gave  on  hydrolysis  a  crystalline  acid 
seemingly    identical    with    the    trimethylsuccinic    acid   obtained  by 
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Scliad  (hiaug.  Diss.,  Berne,  1886),  and  au  oily  acid  which  could  not 
be  obtained  crystalline.  The  yield  of  both  these  acids  was  better 
than  that  given  by  the  bromide. 

It  was  also  found  that  addition  of  liydrochloric  acid  to  the  mixture 
of  isoaniylene  chloride  and  alcoholic  potassium  cyanide  causes  a  great 
increase  in  the  qiiantity  of  humous  substance  formed,  whence  it  would 
appear  that  the  formation  of  the  latter  is  due  to  the  action  of  hydro- 
chloric a,cid  on  the  hydi'ocyanic  acid  ;  this  w^as  confirmed  by  adding 
hydrochloric  acid  to  an  alcoholic  solution  of  potassium  cyanide  which 
had  previously  been  boiled  for  some  time  Avithout  undergoing  altera- 
tion, when,  after  a  few  minutes,  a  copious  separation  of  humus  took 
place.  Hence  all  those  substances  which  readily  lose  hydrogen 
chloride  or  bromide  by  the  action  of  potassium  cyanide  will  give 
large  quantities  of  humus,  owing  to  the  action  of  the  acid  thus  set  free 
on  the  hydrocyanic  acid,  azuhnic  and  hydrazulmic  acids  being  formed. 

When  isoamylene  bromide  is  heated  with  bromine,  it  is  converted 
into  a  trihromopentane,  the  most  probable  formula  of  W'hich  is 
CMeoBr'CMeBr,.  This  ia  readily  acted  on  by  alcoholic  potassium 
cyanide  without  formation  of  humus  or  of  bromamjiene  in  any  quan- 
tity. The  nitrile  foimed  is  almost  insoluble  iu  water  and  ether,  but 
dissolves  readily  in  alcohol.  The  hydrolysis  is  best  performed  by 
heating  it  in  a  sealed  tube  at  130 — 150'^  with  concentrated  hydro- 
chloric acid,  and  extracting  the  product  with  ether.  After  removing 
the  latter  by  evaporation,  a  yellowish,  syrupy  acid  remains  whicli 
gradually  deposits  a  small  quantity  of  needles  ;  these  after  repeated 
crystallisation  from  water,  melted  at  96 — 97°,  and  evolved  carbonic 
anhydride  at  180 — 140°  ;  the  quantity  of  the  substance  was  too  small, 
however,  to  allow  of  its  being  obtained  in  a  pure  condition.  The 
.syrupy  acid,  after  purification  by  successive  conversion  into  the  calcium, 
barium,  and  silver  salts,  was  obtained  as  a  pale-yellow  syrup  which  diil 
not  crystallise,  even  when  kept  for  some  time  ;  it  has  the  composition  of 
a  trimethylsuccinic  or  dimethylglutaric  acid,  but  its  exact  constitution 
has  not  yet  been  determined.  It  only  evolves  minimal  quantities  of 
carbonic  anhydride  on  heating,  due  to  the  presence  of  traces  of  the 
above  crystalline  acid.  H.   G.  C. 

Derivatives  of  Melidoacetic  Acid.  By  R.  Krijgee  (/.  pr. 
Chem.  [2],  42,  473— 49-4;  compare  this  Journal,  1875,  1184).— Mel- 
idoacetic acid  is  best  obtained  as  follows  : — -10  grains  of  sodium  is 
dissolved  in  alcohol,  the  solution  cooled  and  mixed  with  a  solution 
of  cyanamide  (2U  grams)  in  alcohol  (40  c.c.)  ;  au  equal  volume  of 
ether  is  then  added,  and  the  resulting  precipitate  is  heated  with  a 
mixture  of  cyanamide  (10  grams)  dissolved  in  alcohol  (20  c.c.)  and 
ethyl  chloracetate  (30  grams)  for  6  to  8  hours  in  a  reflux  apparatus. 
The  w^hole  is  then  dissolved  in  dilute  soda,  filtered,  and  tlie  mel- 
idoacetic acid  precipitated  by  acetic  acid  ;  it  is  purified  by  dissolving 
it  in  dilute  hydrochloric  acid  and  passing  hydrogen  chloride  intO' 
the  cooled  solution,  when  its  hydrochloride  separates  in  large  needles 
which  are  recrystallised  and  decomposed  by  adding  ammonia  to  the 
aqueous  solution.  The  potassmvi,  sodiniu,  calcium,  and  barium  salts 
were  obtained. 
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Ammelvlonrf'tic  acid,  CnN:,(OH).;-XH-CH.,-COOH,  is  obtained  by 
heating  melidnacctic  acid  with  excess  of  barium  oxide  and  water  in  a 
reflux  apparatus  until  no  more  ammonia  is  evolved,  and  crystallising 
the  portion  which  renjains  undissolved  from  hot  hydrochloric  acid. 
It  crystallises  in  rhombic  or  monoclinic  tables,  and  dissolves  freely 
in  hot  water,  but  not  in  alcohol.  Tlie  copper  salt,  (C5H5N404)2Cu 
+  6H2O,  crystallises  in  dai'k-blue,  rhombic  tables;  the  silver  salt  is  a 
white  precipitate  of  uncei-tain  composition:  the  basic  lead  salt. 
C5H4N40iPb,  crystallises  in  transparent  crystals  which  are  insoluble 
in  water :  the  barium  salt,  CaoHniNipOoiBa:,  +  SHjO,  crystallises  in 
long,  rhombic  tables,  soluble  in  much  hot  water  ;  the  strontium  salt^ 
CioHiflNsOgSr  +  4H..0,  forms  rhombic  or  monoclinic  tables  ;  the- 
calcium  salt,  which  was  obtained  like  the  last  two  salts,  namely,  by 
adding  calcium  hydroxide  to  a  solution  of  the  ncid,  precipitating  the 
excess  of  calcium  with  carbonic  anhydride,  filtering,  and  crystallising, 
forms  crystals  which  are  similar  to  the  strontium  salt,  but  have  an 
uncertain  composition  ;  the  calcium  salt,  CioH,oNt,OsCa  +  4H.>0,  ob- 
tained by  mixing  the  calculated  (piantities  of  calcium  oxide  and  am- 
melidoacetic  acid  and  crystallising,  forms  glistening,  qiiadratic  prisms  : 
the  sodium,  jjotassinm,  and  ammonium  .salts  (each  with  2  mols.  H.,0) 
are  of  noi-mal  composition,  and  easily  soluble  in  water. 

Cyanuracetic  acid,  C:,X3(OH)2'0'CHo-COOH,  is  obtained  when 
melidoacetic  acid  is  heated  in  a  sealed  tube  with  strong  hydrochloric 
acid  at  180°  for  several  hours  until  it  has  all  dissolved  ;  when  the  tube 
is  opened  the  liquid  froths  up  from  the  escape  of  gas,  and  after  a  time 
the  new  acid  crystallises  out.  together  with  ammonium  chloride,  from 
which  it  is  separated  by  its  solubility  in  absolute  alcohol.  It  crys- 
tallises (with  1  mol.  H2O)  in  prisms  and  needles,  and  dissolves  very 
freelv  in  water.  There  are  thi-ee  series  of  salts :  the  copper  salt, 
CoHgNeOioCu  +  2H2O  ;  the  silver  salt,  C^H.^.O^Ag^  +  H^O ;  the 
barium  salt,  CsHgNaOsBa  +  2H2O,  and  the  potassium  salt,  C3H4X3O5K 
-|-  HoO,  are  here  described  ;  the  ethyl  salt,  C5H4N305Et,  crystallises  in 
silky  needles  which  melt  at  208°  and  solidify  at  195^ 

Cyanuracetic  acid  is  synthetically  obtained  by  heating  disodium 
cvanurate  with  sodium  chloracetate  in  aqueous  solution. 

A.  G.  B. 

Two  New  Bntyl  Nitrates.  By  G.  Bertoni  (Gazzetta,  20^ 
372 — 376). — Of  the  four  theoretically  possible  butyl  nitrates,  only 
one,  the  isoprimary  salt,  has  hitherto  been  prepared  (Wurtz,  Compt. 
rend.,  1854). 

The  normal  primary  nitrate,  CHjPi-^'NOs,  is  prepared  by  adding^ 
quantities  of  10  c.c.  of  pure  normal  butyl  alcohol,  drop  by  drop,  to  a 
.strongly  cooled  mixture  of  2  vols,  of  sulphuric  acid  (sp.  gr.  =  1"85) 
and  1  vol.  of  nitric  acid  (sp.  gr.  =  1'4),  and  proceeding  as  in  the 
manufactuieof  nitroglycerol.  It  is  a  colourless  liquid,  with  a  pleasant 
ethereal  odour  and  a  sweet  taste,  which  becomes  pungent  after  a  time. 
It  boils  at  136°,  and  its  sp.  gr.  at  0°  is  1-048.  It  dissolves  in  alcohol, 
ether,  acetic  acid,  carbon  bisulphide,  &c.,  but  not  in  water.  With 
acids,  it  behaves  like  other  ethereal  nitrates.  It  burns  with  an  olive- 
green  flame,  and  explodes  with  violence  when  heated  in  a  sealed  tube 
to  a  higher  temperature  than  its  boiling  point. 
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Secondary  Inifyl  nitrate,  CHEtMe-XO:),  is  prepared  like  the  preced- 
ing compound,  the  temperature  being  carefully  kept  below  0°  during 
the  whole  of  the  reaction.  It  is  a  colourless,  mobile  liquid,  with  a 
pleasant,  penetrating  odour,  boils  at  124°,  and  has  a  sp.  gr.  of  1"0382. 
It  dissolves  in  most  organic  solvents,  but  not  in  water.  It  is  more 
readily  decomposed  than  its  isomerides  by  sulphuric  or  hydrosulphuric 
acid.     Its  vapour  explodes  when  superheated.  S.  B.   A.  A. 

Action  of  Hydrogen  Chloride  and  Bromide  on  Ethyl  Allyl 

Ether.  By  S.  X.  Kijxer  (./.  IIm.^s.  Chem.  Sue,  22,  -27— :32j.— 
The  author  has  made  attempts  to  convert  ethyl  allyl  ether  into  ethyl 
l)ropyl  ether  by  acting  on  it  with  hydrogen  bromide,  but  the  result 
Avas  quite  different  when  ethyl  allyl  ether,  saturated  with  hydrogen 
bi'omide  at  — 15^,  was  heated  m  a  sealed  tube  at  80 — 40°  for  10  hours  ; 
it  was  found  to  be  decomposed  with  formation  of  allyl  bromide  and 
ethyl  bromide,  this  reaction  taking  place  to  some  extent  even  at 
— 15°.  Hydrogen  chloride  and  allyl  ethyl  ether  in  like  manner 
yield  allyl  and  ethyl  chlorides,  but  the  reaction  requires  more  time 
and  a  higher  temperature.  This  result  accords  with  the  fact  that  the 
reaction  takes  place  with  development  of  heat.  This  is  evident  from 
the  thermochemical  data,  and  the  reaction  will  be  more  energetic  with 
the  gaseous  acids  than  with  the  aqueous  solution,  as  more  heat  is 
developed  by  the  action  in  the  first  case  than  in  the  second. 

B.  B. 

Tetramethylene  Glycol.  Bv  P.  J.  Dekkers  (Rec.  Trav.  Chim., 
9,92—102;  see  also  Abstr.,  1889,  950).— Tetramethylene  glycol  is 
the  only  dihydroxy-derivative  of  normal  butane  which  has  not  been 
prepared  up  to  the  present  time.  The  author  endeavoured  to  obtain  its 
dibenzoate  by  the  action  of  sodium  on  chlorethyl  benzoate,C2H4-Cl*OBz, 
but  only  obtained  a  mixture  of  sodium  chloride,  sodium,  benzoate, 
and  ethylene  benzoate.  The  action  of  sodium  and  silver  nitrite  on 
a  solution  of  tetramethylenediamine  sulphate  or  oxalate  also  gave 
negative  results,  although  with  the  former  salt  a  liquid  was  obtained 
which  was  possibly  tetramethylene  oxide. 

The  following  method  was  then  adopted  with  more  satisfactory 
results.  Tetramethylenediamine,  when  mixed  with  methyl  carbonate 
in  the  cold,  gradually  deposits  white  crystals  of  methyl  tetramethylene- 
<7iaH2i'J()/o?-))i((/e,  C4H.(XH-C00Me):.  which,  after  recrystallisation  from 
water,  melt  at  128°.  When  the  latter  is  treated  with  five  times  its 
Aveight  of  cold  absolute  nitric  acid,  it  yields  methyl  tetramethylenedi- 
rJtramidof annate,  C4H8[X(X02)*COOMe]3,  which  separates  from  alcohol 
in  crystals  melting  at  61 — 62°.  To  convert  this  into  the  nitramiue,  it 
is  warmed  with  ammonia,  the  solution  precipitated  with  acetic  acid, 
the  precipitate  washed  with  cold  water,  and  recrystallised  from  the 
hot  liquid.  The  tetramethrjlenedinitramine,  C4H^(NII'N03)2,  thus 
obtained  forms  hard  crystals  melting  at  163°,  which  are  fairly  soluble 
in  hot  water.  AVhen  it  is  warmed  on  the  water-bath  with  very 
dilute  sulphuric  acid,  a  volatile  liquid  distils  over,  and  a  gas  is  formed 
Avhich  is  partially  absorbed  by  hydrobromic  acid  with  formation  of 
tetramethylene  bromide,  and  by  bromine  with  formation  of  butine 
tetrabromide.     The  unabsorbed  gas  consists  of  nitrous  oxide.     When 
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the  residual  liquid  in  the  flask  is  distilled  under  reduced  pressure  it 
yields  tctranu-lhylenn  glycol,  C4Hh(0H)<,  as  a  tliiek,  colourless  liquid 
which  boils  at  203 — 205"  under  752  mm.,  and  at  152 — 153°  undci- 
120  mm.  pressure,  and  yields  succinic  acid  on  oxidation.  When 
shaken  witli  benzoic  chloride  and  soda  solution,  it  j'ields  the  dibenzoate, 
CiHsCOBz),,  melting  at  81—82°. 

As  mentioned  above,  a  volatile  liquid  distils  over  when  tetra- 
methylenenitramine  is  warmed  with  dilute  sulphuric  acid.  This 
separates  into  two  layers,  the  upper  one  consisting  of  a  liquid  boiling 
at  67'^,  and  the  lower  of  an  aqueous  solution  of  a  liquid  boiling  at 
83 — 88°.  These  have  not  been  closely  examined,  but  the  former 
probably  is  teti-amethylene  oxide.  H.   Gr.  C. 

Starch.  By  K.  Zulkowski  (Bcr.,  23,  3295— 3297).— Starch  dis- 
solves in  hot  glycerol,  and  is  converted  into  the  soluble  modification  ; 
by  further  heating  and  treatment  with  alcohol,  er^throdextrin  and 
achroodcxtrin  are  obtained  free  from  sugar;  from  the  alcoholic 
filtrate,  two  soluble  carbohydrates  may  be  sepai'ated  by  treatment 
with  barium  hydroxide,  absolute  alcohol,  and  anhydrous  ether ;  the 
second  of  these  remains  dissolved  in  the  ether-alcohol,  and  may  be 
precipitated  by  means  of  barium  hydroxide. 

From  the  extreme  difficulty  experienced  in  removing  the  glycerol,, 
the  author  suffsrests  that  it  may  take  part  in  the  reaction. 

J.  13.   T. 

a-  and  /3-Ainyrin.  By  A.  Vestehrerg  (Ber.,  23,  3186—3190; 
see  also  Abstr.,  1887,  733).  The  elemi  resin  employed  in  these 
researches,  after  trituration  with  alcohol,  showed,  under  the  micro- 
scope, numerous  crystals  of  amyrin,  together  with  a  few  isodiametric 
crystals  of  elemic  acid.  The  total  amount  of  a-  and  /3-amyrin  is 
20  —  25  per  cent.,  a  large  portion  of  the  residue  being  of  an  alcoholic 
nature,  as  it  is  acted  on  by  acetic  anhydride.  The  empirical  formula 
of  both  a-  and  ^-amyrin  was  found,  from  analysis  and  determination 
of  the  hydroly.-^is  equivalent  of  their  acetates,  to  be  Csi.Hs^jO.  The 
compounds  are  extremely  similar,  and  form  slender,  elastic,  silky 
needles  which  are  readily  soluble  in  benzene,  ether,  acetic  acid,  and 
hot  alcohol,  sparingly  in  cold  alcohol  and  light  petroleum.  The  ratio 
of  their  solubility  in  alcohol  at  19- — 19'5°  is  3  :  5"  12,  a-Amj-rin 
melts  at  181 — 181"5.and  rotates  the  plane  of  polarisation  to  the  right, 
[a]D=  +91-59°,  whilst  /i-amyrin  melts  at  193—194°,  and  rotates- 
the    plane    of    polarised   light   more    strongly  to   the   right,    [(/J^  =z 

Both  compounds,  unlike  cholesterin  and  lactucerol,  crystallise  from 
aqueous  alcohol  without  Avater  of  crystallisation.  They  are  probablv 
secondai-y  alcohols,  as  they  give  acetyl  and  benzoyl  derivatives,  and 
on  oxidation  yield  a-  and  /^-amyron,  which  are  probably  ketones. 
Phosphorus  pentachloride  convei-ts  them  into  dextrorotatoiy  hydro- 
carbons, CsoHj,,,  w-hich  may  be  termed  amyrilenes.  Phosphorus  pent- 
oxide,  on  the  other  hand,  yields  with  a-amyrin  a  iaevorotator}" 
amyrilene. 

a-  and  ft-Amyrin  acetates,  CsoHigOAc,  are  formed  in  the  separation 
of  the  amyrins   (luc.  oil.),  but  are   only  obtained  pure   by  repeated 
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•crystallisation  from  light  peti'oleiim  or  benzene.  Both  are  sparingly 
soluble  in  alcohol  and  ether,  readily  in  light  petroleum,  and  more 
easily  in  benzene  and  chloroform.  The  a-compound  crystallises  in 
large  plates,  melts  at  2'21°.  and  has  a  sp.  rot.  power  [ajo  =  +77°. 
The  /S-compound  forms  long,  prismatic  crystals  melting  at  236'',  and 
having  a  sp.  rot.  power  [a]c  =  78'6°.  Both  are  oxidised  by  chromic 
acid  to  oxyamyrin  acetates,  CssHivOoAc. 

The  a-  and  f3-amyrin  benzoates  are  obtained  by  heating  a-  and 
.3-amyrin  with  benzoic  chloride  at  130°.  The  a-compound  is  crystal- 
lised from  alcoholic  ether,  and  is  sparingly-  soluble  in  alcohol,  more 
readily  in  ether,  and  very  easily  in  light  petroleum  and  benzene.  The 
/3-compound,  after  recrystallisation  from  light  petroleum,  is  almost 
insoluble  in  cold  alcohol,  sparingly  soluble  in  ether  and  cold  light 
petroleum,  readily  in  the  hot  liquid  and  in  benzene. 

When  a-  and  /:?-amyrin  acetates  are  dissolved  in  chloroform  or 
cai'bon  bisulphide,  and  bromine  added,  either  alone  or  diluted  with 
■acetic  acid,  the  solutions  are  coloured  brownish-yellow,  and  hydrogen 
bromide  is  evolved.  The  crystalline  masses  which  remain  after 
■spontaneous  evaporation  are  recrystallised  from  benzene  (a)  or  light 
petroleum  (/i),  and  the  finely-powdered  bromacetates  treated  with 
alcoholic  potash. 

Broni-a.-ainyrin,  CsoHjgBr-OH,  melts  at  177^178°,  is  sparingly 
soluble  in  cold  acetic  acid  and  alcohol,  readily  in  benzene,  and  almost 
insoluble  in  light  petroleum;  it  is  dextrorotatory,  and  has  a  sp.  rot. 
power  [a]D  =  +72'8°.  Its  acetate,  CsoH^sBrOAc,  crystallises  from 
benzene  in  six-sided  plates  or  flat  prisms,  containing  benzene  of  crystal- 
lisation, w^hich  is  evolved  when  the  crystals  are  allowed  to  remain  in 
the  air.  It  has  not,  however,  been  obtained  quite  pure,  but  appears  to 
melt  at  about  268^ ;  the  bromine  is  not  removed  by  alcoholic  potash, 
ammonia,  or  a,niline. 

Brom-fi-amyrin  could  not  be  obtained  crystalline,  the  warm  solu- 
tions in  alcohol,  benzene,  and  light  petroleum  solidifying  to  jellies. 
It  is  very  soluble  in  hot  acetic  acid  and  benzene,  less  readily  in 
alcohol  and  light  petroleum.  After  drying  at  98°,  it  melts  at 
182 — 186°.  The  acetate  forms  prismatic  crystals,  readily  soluble  in 
chloroform  and  benzene,  sparingly  in  light  petroleum,  which,  after 
recrystallisation  from  the  latter,  melt  at  238".  As  it  is  fairly  soluble 
in  hot  light  petroleum,  it  may  be  thus  easily  separated  from  the 
brom-a-acetate,  and  can,  therefore,  be  pi-epared  directly  from  the 
mixture  of  arayrins.  H.  G.   C. 

Isopropylamines.  By  H.  Malbot  and  A.  Malbot  (Gompt.  rend., 
Ill,  650 — 652). — The  action  of  isopropyl  iodide  on  an  equivalent 
quantity  of  highly  concentrated  aqueous  ammonia,  at  the  ordinary 
temperature,  is  very  slow,  but  is  complete,  the  product  consisting 
entirely  of  isopropylamine  hydriodide.  At  100°,  the  action  is  still 
slow,  and  requires  about  four  days  before  it  is  complete.  The  chief 
product  is  isopropylamine  hydriodide,  but  a  .small  quantity  of  the 
diamine  is  also  formed.  Ammonium  iodide  is  formed  in  quantity 
larger  than  that  corresponding  with  the  quantity  of  diamine,  a  result 
due   to   the    liberation   of    some   propylene.     At    120 — 130°,   and   at 
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140 — 155°,  the  chief  prf)(luct  is  still  tlio  iiionamine,  mixed  Avith  a 
small  quantity  of  diarniue,  the  propoi-tioii  of  the  latter  being  practic- 
ally the  same  in  boMi  cases.  The  quantity  of  propylene  liberated  is, 
however,  considerably  greater  at  the  higher  temperature.  The 
quantity  of  diisopi'ojiylamine  hydriodide  does  not  exceed  a  certain 
value,  because  it  reacts  with  the  uionamine,  with  elimination  of 
propylene. 

Isoprop3'l  chloride  reacts  with  aqueous  ammonia  at  140°,  and  the 
monamine  is  mixed  with  some  diamine,  but  the  change  is  far  from 
complete,  because  the  amines  are  present  partly  in  the  free  state.  In 
this  respect  isopropyl  chloride  diti'ers  from  isoprop3l  iodide,  and  more 
nearly  resembles  orthopropyl,  isobutyl,  and  isoamyl  chlorides,  wliich 
yield  the  free  amines.  There  is,  however,  this  difference,  that  whilst 
it  is  easy  to  obtain  tripropyl-,  trii.sobutjd-,  and  triiso-amylamines,  diiso- 
propylamine  is  the  final  term  in  the  action  of  ammonia  on  the  haloid 
salts  of  isopropyl.  C.  H.  B. 

Propylnitramine  and  Isopropyl  aitramine  and  their  Deriva- 
tives. By  J.  C.  A.  Simon  Thomas  {li<r.  Trar.  Cliini.,  9,  Gl» — 91). — 
Propylnitramine  and  isopropylnitramine  are  readily  obtained  in  a 
similar  manner  to  methylnitramine  (Franchimont  and  Klobbie,  Abstr., 
1888,  492).  The  propylamine  and  isopropylamine  required  for  their 
preparation  were  obtained  by  Hoogewerff  and  van  Dorp's  method 
(Abstr.,  1887,  245;  1888,  1194),  and  converted  into  the  corresponding 
amidoformates  by  the  action  of  methyl  chloroformate  in  25  per  cent, 
aqueous  solution,  extraction  with  ether,  and  fractionation.  Methyl 
propylamidoformate,  NHPi-"*COOMe,  is  a  colourless  liquid,  which  has 
a  faint  penetrating  odoiir,  and  boils  at  180°  under  755  mm.  pressure. 
Its  sp.  gr.  is  0"992  at  15°.     Methijl  isopropylainidofonnate, 

NHPr^-COOMe. 

is  likewise  a  colourless  liquid,  having  a  faint  penetrating  odour, 
which  boils  at  165"5°  under  760  mm.  pressure,  and  has  a  sp.  gr.  of 
0"981  at  15°.  Both  compounds  are  i-eadily  converted  into  the  nitro- 
derivatives  by  gradually  adding  them  to  cooled  absolute  nitric  acid, 
Avith  continuous  shaking.  In  the  case  of  the  isopropyl  compound, 
cooling  with  ice  and  very  gradual  addition  of  the  amidoformate,  is 
necessary,  as  otherwise  oxidation  readily  takes  place.  The  acid  solu- 
tion is  then,  in  both  cases,  poured  on  to  soda  crystals  covered  with  a 
little  water,  the  yellowish  liquid  Avhich  separates  taken  up  with 
ether,  the  ether  distilled  off,  and  the  residual  liquid  di-ied  over  sulph- 
uric acid.  Methyl  propylnitramidofonnate,  NOo'NPr"'COOMe,  is  thus 
obtained  as  an  almost  colourless  liquid,  which  has  a  sweetish  odour, 
and  does  not  solidify  at  —20°.  It  has  a  sp.  gr.  of  1'187  at  15'',  and 
evolves  gas  when  heated  at  139°.  Methyl  isojjropylnitramidoformate, 
]!^"0,-NPr^-COOMe,  has  a  sp.  gr.  of  1-1585  at  15",  and  commences  to 
decompose  at  120°. 

To  convert  these  compounds  into  the  nitramines,  dry  ammonia  gas 
is  passed  into  their  ethereal  solutions.  The  ammonium  salt  of  propyl- 
nitramine is  precipitated  as  a  crystalline  mass,  which  is  collected, 
washed  with  ether,  decomposed  by  sulphuric  acid,  and  the  propyl- 
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iiitramine  extracted  with  ether.  After  evaporating  ofF  the  ether  and 
drying- the  residue  over  sulphuric  acid,  proj^T/Ziiiframiiie,  NHPr^-XO^, 
is  obtained  as  a  colourless,  inodorous  liquid,  -which  cannot  be  distilled 
■without  decomposition  at  tlie  ordinary"  pressure,  but  boils  at  128 — 129° 
under  40  mm.  pressure.  It  has  a  sp.  gr.  of  1'102  at  15°,  decomposes 
at  142°,  and  solidifies  between  —21°  and  — 23°,  and  is  not  coloured 
on  exposure  to  light.  Its  aqueous  solution  has  an  alkaline  reaction, 
and  gives  a  precipitate  with  many  salts  of  the  heavy^  metals.  The 
jyotassium  salt,  NPr'^K-XOo,  obtained  by  acting  on  the  nitramine  with 
the  theoretical  quantity  of  alcoholic  potash,  forms  small,  nacreous, 
hygroscopic  plates,  and  the  silver  salt,  NPr^Ag-XOa,  crystallises  in 
small,  slender  needles,  which  blacken  in  the  light. 

Isopropyln{trami7)e,  NHPr^'XO-..,  is  obtained  in  the  same  manner  as 
the  normal  compound,  but  must  be  further  purified  by  dissolving  it 
in  potassium  carbonate  solution,  extracting  the  latter  with  ether,  and 
acidifying  the  residual  solution  Avith  sulphuric  acid.  It  is  a  colourless 
compound  which  melts  at  — 4°.  distils  at  90 — 01°  under  10  mm. 
pressure,  commences  to  decompose  at  150°,  and  has  a  sp.  gr.  of  1"098 
at  15°.  It  is  scarcely  soluble  in  water,  but  mixes  with  alcohol  and 
ether  in  every  proportion.  The  potassium  salt,  NPr^K'NOo,  forms 
long,  slender,  very  hygroscopic  needles,  and  the  silver  salt, 
NPr^Ag'NO-,,  crystallises  in  thin  plates. 

When  the  potassium  salts  of  these  nitramiues  are  treated  with 
an  alkyl  bromide,  or  the  silver  salts  with  an  alkyl  iodide  in  alcoholic 
solutiou,  dialkylnitramines  are  obtained.  The  following  have  been 
prepared  in  this  manner  : — Dipropijlnitraviine,  NPr"2'N02,  a  colourless 
liquid  boiling  at  7G — 79°  under  10  mm.  pressure;  di-isopropyl- 
uitramine,  NPA'^On,  boiling  at  55 — 57°  under  10  mm.  pressui'e ; 
propylisopropylnitramine,  NPr'^Pr^']S'02,  boiling  at  65 — 68°  under  the 
same  pressure ;  and  henzylpropyluitramine,  XOo'NPr'^'CHoPh,  melting 
at  8 — 10°,  and  boiling  at  200—205°  under  40  mm.  pressure.  The 
first  three  compounds  do  not  solidify  in  a  mixture  of  solid  carbonic 
anhydride  and  ether.  The  silver  and  potassium  salts  of  propylnitr- 
amine,  unlike  the  corresponding  meth}^  derivatives,  do  not  yield  a 
picryl  comjDound  on  treatment  with  picric  chloride,  the  latter  being 
simply  converted  into  silver  or  potassium  picrate.  Ethyl  and  iso- 
propylnitramine  behave  in  a  similar  manner. 

When  the  silver  salts  of  the  niti'amines  are  warmed  with  acetic  or 
benzoic  chloride,  a  simple  reaction  does  not  take  place.  Some  silver 
chloride  is  precipitated,  and  nitrous  oxide  is  evolved.  It  appears 
probable  that  the  acetyl  or  benzoyl  compound  is  first  formed,  and 
then  splits  up  into  propyl  acetate  or  benzoate  and  nitrous  oxide  : — 

CHa-CO-NPr-NO^  =  CHa-COOPi-  +  X.,0. 

The  author  has  succeeded  in  isolating  propyl  benzoate  from  the  pro- 
duct of  the  reaction  with  benzoic  chloride. 

The  molecular  weights  of  picrylmethylnitramine  (Ab.str.,  1886, 
455)  and  of  isopropyl nitramine  have  been  determined  by  Raoult's 
method,  the  results  agreeing  with  the  formulse  above  ascribed  to 
them.  H.   Gr.   C. 
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Amylamines.  By  A.  Bekg  (Comjyt.  rend.,  Ill,  606 — 608). — Amyl 
clilorifle  ami  saturated  aqueoas  ammonia  are  mixed  in  equivalimt  pro- 
portions, and  sufficient  al<ohol  of  92°  is  added  to  completely  dissolve 
the  mixture.  The  liquid  is  heated  at  110 — 120"  for  eig'ht  or  nine 
hours,  poured  off  from  the  crystals  of  ammonium  chloride  (mixed 
with  a  small  quantity  of  diamylamine  hydrochloride),  acidified  with 
hvdrocldoric  acid,  and  distilled,  to  remove  alcohol  and  unaltered  amyl 
chloride.  The  residual  liquid,  when  allowed  to  cool,  deposits  nacreous 
plates  of  diamylamine  hydrochloride,  which  can  be  almost  completely 
separated  by  successive  concentrations.  If  recrystallised  from  boiling 
water  after  treatment  with  animal  charcoal,  it  is  obtained  in  per- 
fectly pure,  larire  plates,  with  a  micaceous  lustre. 

The  mother  liquor  from  the  diamylamine  hydrochloride  is  evapo- 
rated to  dryness  and  made  alkaline  with  potash  or  .soda;  the  libei-ated 
base  consists  of  almost  pure  amylamine  mixed  with  a  very  small 
quantity  of  the  di-  and  tri-amine,  the  proportions  in  which  the  three 
bases  are  obtained  from  the  original  product  being  monamine  6  parts, 
diamine  9  parts,  trinmine  ^  to  1  part.  The  same  result  is  obtained 
with  only  half  the  quantity  of  alcohol.  Alcoholic  ammonia  yields 
similar  results,  but  the  diamine  is  formed  in  still  larger  proportions. 

Pure  amylamine  is  obtained  by  the  method  of  Duvillier  and 
Buisine.  A  dilute  aqueous  solution  is  mixed  with  a  .suitable  quantity 
of  ethyl  oxalate,  a  rise  of  temperature  being  avoided;  diamyloxamide 
is  precipitated,  and  is  almost  completely  insoluble  in  water.  The 
mother  liquor,  when  concentrated,  yields  anivlamine  amvloxamate, 
C,H„-XH-CO-COOH.NH,-C,Hu,  very  soluble  in  hot  water,' but  much 
less  soluble  in  cold  water,  and  easily  decomposed  by  aqueous  potash, 
which  has  very  little  action  on  diamyloxamide.  With  calcium 
chloride,  amylamine  amvloxamate  yields  a  precipitate  of  calcium 
amyloxamate,  which  crystallises  readily  from  hot  Avater  in  small, 
brilliant,  hydrated  lamellae.  C.  H.  B. 

Diethylenediamine.  By  A.  W.  v.  Hofmaxx  (Ber.,  23,  3297 — 
3303j. —  Diethylenediamine  purified  by  treatment  with  sodium  melts 
at  104°,  boils  at  145 — 146^,  and  solidifies  on  cooling,  forming  a  hard, 
white,  crystalline  mass,  which  is  extremely  soluble  in  water,  and 
is  deposited  from  absolute  alcohol  in  large,  transparent  crystals. 
The  benzoyl  derivative  is  deposited  from  alcohol  in  rhombic  crystals 
which  melt  at  191°.  A  tecbnical  product  termed  "spermin,"  '•  piper- 
azidin,"  or '■  piperazin  "  is  found  to  be  identical  with  diethvlenedi- 
amine  (compare  Sieber,  Abstr.,  189U,  476).  J.  B.  T. 

Action  of  Zinc  and  Ethyl  Chloracetate  on  Ketones  and 
Aldehydes.  By  S.  Ri;fOKMAT.<KT  (/.  Buss.  Chem.  Soc,  22,  44 — 64). — 
Acetone,  when  treated  with  ethyl  chloracetate  and  zinc,  gives  a  pro- 
duct which,  on  decomposition  with  water  yields  the  /3-dimethylethyl- 
enelactic  acid  (hydroxyvaleric  acid),  OH-C^Meo-CHo'COOH,  of  M.  and 
A.  Savtzeff.  Methyl  propyl  ketone,  under  similar  conditions,  yields 
fi-mfthylpropijlefhylenelarHc  acid,  OH-CMePr-CHo-COOH.  This,  on 
distillation  with  dilute  sulphuric  acid,  yields  methylpropylacrylic  acid, 
CMePi'iCH'COOH.       Diethyl   ketone,  when  similarly  treated,   yields 
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Shinokoff's  /3-cTiethyletliylenelactic  acid,  OH-CEt,'CH,-COOH.  By  dis- 
tillation with  dilute  sulpliuric  acid,  this  acid  loses  the  elements  of  water, 
and  ft-diethylacryh'c  acid,  CEtolCH'COOH,  is  obtained.  The  above 
reaction  when  applied  to  butyrone  gives  rise  to  ShinokofE's  ^-dipropyl- 
ethylenelactic  acid,  OH-CPra'CHo'COOH,  which,  on  losing  the  elements 
of  water,  is  converted  into  Albitzky's  dipropylaci-ylic  acid.  This  acid 
yields  a  dibromide  melting  at  1<>J — 104°,  whereas  the  dibromide  pre- 
ipared  by  the  author  tVom  Albitzky's  original  acid  melts  at  80 — 82°. 
This  difference  is  probibly  due  to  geometrical  isomerism,,  as  the 
compounds  contain  an  asymmetrical  carlion  atom.  The  above  re- 
action may  be  represented  bv  the  general  scheme,  RRiCO  + 
CH.ChCOOEt  +  Zn  =  CRR,(bZnCl)-CH.:-COOEt,  and  this  with 
SHob  gives  RR,:C(OH)-CH,-COOH.  Analogous  results  obtained  with 
aldehydes  will  be  communicated  in  a  future  paper.  B.  B. 

Action  of  Phosphorus  Trichloride  on  Organic  Acids  and 
Water.  By  C.  H.  Botha.mlf:y  and  G.  R.  Thomf'son  (Chem.  Neic^. 
62,  191).— Thorpe  showed  (Trans.,  .1880,  186)  that  the  equation 
3CH3-COOH  +  2PC13  =  SCHs-COCl  +  F^O,  +  ^^HCl  represented 
the  action  of  plios{)horus  trichloride  on  acetic  acid.  The  authors 
agree  .that  this  does  represent  the  fundamental  change  (which  is 
similar  for  other  monobasic  organic  acids),  and  therefore  true  within 
certain  narrow  limits,  but  with  excess  of  either  reagent  various 
secondary  reactions  take  place,  which  inci^ease  with  other  acids  of  the 
series,  as  the  molecular  weights  become  greater  and  the  volatility  of 
the  products  less.  With  benzoic  acid  and  phosphorus  trichloride, 
secondary  changes  take  place  to  a  very  considerable  extent.  In  fact, 
this  reaction  cannot  be  regarded,  as  it  hitherto  has  been,  as  a  good 
method  for  preparing  acid  chlorides.  Even  the  action  of  phosphorus 
as  trichloride  on  water,  which  is  as  follows,  PCI3  +  3HoO  =  HaPO., 
+  3HC1,  as  long  as  the  water  is  in  considerable  excess,  is  disturbed 
by  various  secondary  reactions  as  soon  as  the  phosphorus  chloride  is 
in  excess,  giving  rise  to  the  formation  of  yellow  phosphoi-us  oxide  and 
other  oxides,  including  the  soluble  form  of  the  oxide  P4O,  which  be- 
comes insoluble  at  70°  ;  the  yellow  oxide  was  also  produced  in  the  other 
cases  given  above.  Various  conditions  aifect  these  changes,  especiail}' 
temperature.  D.   A.  L. 

Paracrylic  and  Hydracrylic  Acids.  By  E.  Klimexko  (/.  Russ. 
Cheni.  (b'oc,  22.  lOO — 102). — The  author's  method  of  preparing  par- 
acrylic  acid  by  the  action  of  silver  oxide  on  /i-iodopropionic  acid  yields 
larger  quantities  of  the  pure  acid  with  difficulty  only.  The  author's 
improved  method  consists  in  evaporating  hydracrylic  acid  with  hydro- 
cliloric  acid  on  the  water-bath.  On  treating  paracrylic  acid  with  an 
excess  of  bromine,  it  yields  bromopropionic  acid.  Wht-n  paracrylic 
a^id  is  heated  with  water  at  lOO^for  six  hours.itis  converted  into  an  acid 
C-jHfiO;),  having  the  composition  of  liydracrylic  acid.  B3"  the  action  of 
phosphorus  pentachloride  on  hydracrylic  acid,  a  chloride  is  produced, 
which  with  alcohol  yields  ethyl  /i-chloropi-opiouate.  B.   B. 

/3-Chlorocrotoiic  Acids.  By  W.  Aitkxrieth  (Annalen.  259, 
3oS — 3G2). — Tije  sudiam  .salt  of  /^-chlorocrotouic  acid,  unlike  the  free 
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acid,  does  not  undergo  inti'amolecniar  change  when  it  is  heated  at 
170 — 180''  for  12  hours,  but  is  almost  completely  decomposed  into 
allylene,  sodium  chloride,  and  carbonic  anhydride;  the  sodium  salt  of 
/i-chlorisocrotonic  acid  is  com})letely  decomposed  under  the  same  con- 
ditions yielding  the  same  products  as  the  isonieride.  F.  S.  K. 

Preparation  and  Properties  of  Ethyl  Sodacetoacetate  and 
Ethyl  Sodethylacetoacetate.  I!y  11.  Ki.kix  (/;r/-.,23.  ;;ii:3— ai24). 
— It  has  been  pieviously  shown  (Rfc.  Truv.  Chini  ,  3,  231)  that  an- 
hydrous ethyl  sodacetoacelate  and  anhydrous  ethyl  sodethylacetoacet- 
ate are  readily  soluble  in  ethei%  but  that  both  compounds  form 
a  hydi-ate  which  is  insoluble  in  ether.  In  preparing  the  anhvdrous 
compounds  by  tlie  author's  method  (loc.  cit.),  ihey  are  obtained 
in  ethcrcid  solution;  this  solution  can  be  most  suitably  employed  for 
carrying  out  reactions  in  which  the  presence  of  water  or  alcohol  is  to 
be  avoided,  and  the  anhydrous  compounds  cati  be  readily  obtained  in  a 
solid  state  by  evaporating  the  ether  at.  a  low  temperature.  Otto  and 
Rdssing's  statement  (Abstr.,  1890, 1137)  that  anhydrous  ethyl  sodaceto- 
acetate can  be  obtained  by  keeping  the  hydrate  over  sulphur'c  acid 
is  contrary  to  the  author's  experience,  and  Michael's  assumption 
(Abstr.,  1888,  1054)  that  pure  anhydrous  ethyl  sodacetoacetate  exists 
in  two  forms,  one  of  which  is  soluble,  the  other  insoluble  in  ether,  is 
quite  unwarranted.  F.   S.   K. 

7-Cyanacetoacetates  and  their  Chlorimido-derivatives.  By 
A.  Hallek  and  A.  Held  (Coiupf.  rtaJ.,  Ill,  G-47 — (Jou). — Ethyl  7-cyan- 
acetoacetate.  boiling  at  185 — 138°  under  a  pi*essure  of  40 — 45  mm., 
is  mixed  with  its  own  volume  of  absolute  alcohol,  and  the  mixture  is 
added  to  about  double  the  quantity  of  absolute  alcohol  saturated  with 
hydrogen  chloride  and  cooled  to  0°.  Heat  is  developed,  ammonium 
chloride  sepai-ates,  and  the  liquid  contains  a  chlorine  derivative 
and  ethyl  acetodicarboxylate.  If  ammonium  chloride  does  not 
separate,  the  liquid  is  evaporated  in  a  vacuum,  mixed  with  fine  sand, 
and  extracted  with  ether.  The  ethereal  solution  yields  slender,  white 
needles  of  the  hvdrochloride  of  the  imido-eth'r  of  etln'l  acetodicavb- 
oxylate  C00Et-CH.>-C0-CH2-C(0Et):NH,HCl,  which  is\lecomposed  by 
water  with  formation  of  ethyl  acetodicarljoxylate,  C0-(CH2-C00Et),.. 

If  ethyl  7-cyanacetoacetate  is  dissolved  in  tAvo  or  three  times  its 
weight  of  methyl  alcohol,  and  hydrogen  chloride  is  passed  into  the 
cooled  liquid,  crystals  are  obtained  which  melt  with  decomposition 
at  122°,  and  consist  of  the  metliyl-imido-ether  of  ethyl  acetodicarb- 
oxylate  plus  one  molecule  of  hydrogen  chloride.  When  treated  with 
silver  nitrate,  half  the  chlorine  is  precipitated,  but  the  remainder  can 
only  be  removed  by  boiling  with  potash.  When  boiled  with  dilute 
and  slightly  acidified  alcohol,  the  compound  yields  ammonium 
chloride  .and  an  oil}"  chlorinated  pi-oduct. 

Methyl  ''{-cyanacetoacetate,  obtained  in  the  same  way  as  the  ethyl 
compound,  is  a  somewhat  thick,  colourless  liquid,  which  rapidly 
becomes  yellow.  It  boils  at  217 — 218°  under  normal  pressure,  and 
at  127 — 128°  under  a  pressure  of  20 — 30  mm.;  it  does  not  solidit'y 
even  at  a  very  low  temperature.  Wlien  treated  with  hydrogen  chloride 
in  presence  of  metliyl  alcohol,  it  yields  confused  white  prisms  which 
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melt  with  deccmposition  at  144°,  and  consist  of  tlie  hydrocliloride  of 
the  imido-ether  of  methyl  acetodicarboxylate  plus  one  molecule  of 
hydrogen  chloride.  It  dissolves  in  water  and  in  alcohol,  and  with 
potash,  acidified  alcohol,  and  silver  nitrate  it  behaves  like  the  coi're- 
sponding  ethyl  ci>mpound. 

It  is  necessary  to  assume  tliat  under  the  conditions  of  experiment 
the  alkyl  cyaiiacetoacetate  undergoes  molecular  change,  and  behaves 
as  an  unsaturated  compound,  the  chloro-derivatives  having  the  con- 
stitution COOMe-CHo-CH(OH)-CHCl-C(OMe):XH,HCl  or 

C00Me-CHCl-CH(0H)-CH2-C(0Me):XH,HCl. 

C.  H.  B. 

Mesitene  Lactone  and  Isodehydracetic  Acid.  By  R.  Axschutz, 
P.  BtXDix,  and  W.  Kkkf  {Anualtn,  259,  148 — 186).— The  authors 
have  repeated  a  number  of  experiments  made  by  Hantzsch  (^Atinalen, 
222,  1)  iu  his  investigation  of  the  condensation  products  of  ethyl 
acetoacetate  ;  they  have  proved  that  the  formulae  assigned  by  Hantzsch 
to  mesitene  lactone  and  isodehydracetic  acid  are  correct,  and  that  the 
original  condensatiuu  product  (m.  p.  61 — 62°)  is  a  mixture  of  two 
substances  and  noo  a  compound  of  the  composition  Ci^H.^oOa,  as  w'as 
supposed  by  Hantzsch  ;  they  also  obtained  results  at  variance  with 
those  of  Hantzsch  in  studyitig  the  action  of  ammonia  and  alkalis  ou 
ethyl  isodehydracetate,  as  will  be  described  below. 

When  the  crude  condensation  product  of  ethyl  acetoacetate  is  re- 
peatedly extracted  with  cold  chloroform  or  benzene  and  tht^  extract 
mixed  with  light  petroleum,  isodehydracetic  acid  (m.  p.  155°)  is  pre- 
cipitated in  a  pure  condition,  and  its  ethyl  salt  and  mesitene  lactone 
remain  in  solution.  The  acid  can  be  more  easily  isolated  by  dis- 
solving the  condensation  product  in  a  mixture  of  ether  and  chloToform 
and  shaking  the  solution,  with  concentrated  potassium  carbonate  ;  on 
acidifying  the  alkaline  solution,  the  acid  is  precipitated  in  a  pure 
condition,  and  the  ethereal  chloroform  solution,  on  evaporation,  yields 
the  ethyl  salt  and  mesitene  lactone,  the  last-named  compound  being 
invariably  produced  when  ethyl  acetoacetate  is  treated  with  concen- 
trated sulphuric  acid. 

Ethyl  isodehydracetate  and  mesitene  lactone  can  be  separated  from 
one  another  by  fractional  distillation  under  a  pressure  of  about 
12  to  14  mm. ;  the  mesitene  lactone  passes  over  at  128 — 130°,  the 
ethyl  salt  at  166°. 

Metliyl  isodehydracetafe,  C9H„,04,  prepared  by  treating  the  potassium 
salt  with  methyl  iodide,  crystallises  from  ether  in  long,  colourles.s 
needles,  melts  at  67 — 675^,  and  boils  at  167°  under  a  pressure  of 
14  mm. ;  it  can  also  be  obtained,  together  with  isodehydracetic  acid 
and  small  quantities  of  mesitene  lactone,  by  ti-eating  methyl  aceto- 
acetate with  concentrated  sulphuric  acid. 

When  a  mixture  of  pure  ethyl  i.sodehydracetate  and  the  free  acid 
is  crystallised  from  dilute  alcohol,  a  substance  is  obtained  which  is 
identical  in  appearance  with,  and  has  the  same  melting  pomt  (59—60^) 
as,  the  original  condensation  product. 

Attempts  to  prepare  the  homomesaconicacid  described  bv  Hantzsch 
were  uusuccessful ;  when  elhyl  isodehydracetate  is  hydrolysed  with 
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pota.sb,  it  gives  varying  quantities  of  two  new  acids,  melting  at  2'2V 
and  14'9''  i-espectively,  together  with  oily  by-products.  These  two 
acids  were  prepai-ed  by  warming  the  pnre  ethyl  salt  (o  grams)  on 
the  water-bath,  quickly  adding  a  solution  of  potash  (18  gi-ams)  in 
boiling  water  (45  grams),  and  then  warming  the  mixture  for  10 
minutes;  ')(»  gi-ams  of  the  ethyl  salt  yield  13  grams  of  the  higher 
melting  and  2'5  grams  of  the  lower  melting  comjiouud. 

The  acid  melting  at  221°  has  the  composition  C)sH„Oj,  but  its  mole- 
cular formula  is  ]>robably  CiiiH,.jOj  ;  it  is  almost,  insoluble  in  ether, 
benzene,  chloroform,  and  cold  water,  and  only  moderately  easily 
soluble  in  boiling  water,  from  which  it  crystallises  in  transparent, 
prismatic  needles  melting  at  221 '  with  decomposiiion.  The  potassium 
salt,  CinH,„04K2,  is  a  vitreous,  very  hygroscopic  compound.  The 
barium  salt,  Cii,Hin04Ba  -f-  4HjO,  crystallises  from  cold  water  in 
spherical  aggregates  and  is  moderately  easily  soluble  (101  parts  of 
anhydrous  salt  in  100  parts  at  2U°)  in  water.  The  copper  salt, 
CinHidOjCu  -f  ii^HoO,  is  apple-green  and  almost  insoluble  in  water. 
The  silver  salt  was  not  obtained  in  a  pure  condition.  The  >>ie///;/Zsalt, 
CinHin04Me..,  prepared  by  treating  the  silver  salt  with  methyl  iodide, 
crystallises  from  ether  in  coloui'less,  transparent  prisms,  melts  at  71", 
and  is  readily  soluble  in  ether,  alcohol,  benzene,  and  chloroform,  but 
is  precipitated  from  the  solutions  on  the  addition  of  light  petroleum. 

The  acid  melting  at  149"  has  the  composition  CsUioO:,;  it  crystal- 
lises from  boiling  water,  in  Avhich  it  is  more  sparingly  soluble  than 
the  acid  melting  at  221",  in  colourless  needles,  and  is  readily  soluble 
in  alcohol,  ether,  and  chloroform;  it  decomposes  about  160^.  The 
barium  salt,  (C8H9();i)..Ba  +  2H,.0,  crystallises  in  microscopic  needles, 
and  is  very  sparingly  soluble  in  water.  The  silver  salt,  CsHciOsAg,  is 
moderately  stable  in  the  light. 

Mesitene  lactam  (pseudolutidostyril,)  is  formed  in  small  quantities 
when  mesitene  lactone  is  treated  with  aqueous  or  anhydrous  ammonia 
under  various  conditions.  It  is  best  prepared  by  passing  anhydrous 
ammonia  for  14  or  15  hours  into  mesitene  lactone  (15  gi'ams)  heated 
at  150  to  160° ;  the  lactam  (8"5  grams)  thus  produced  is  separated 
from  the  unchanged  lactone  (4  5  grams)  by  fractional  distillation. 
The  compound  obtained  in  this  way  is  identical  with  Hantzsch's 
l)seudolutidostyril  (Abstr.,  1884,  1045,  and  1885,  397).  The  platino- 
cliloride,  CiiHi8No02,H,jPtCl6,  separates  from  alcohol  in  dark-orange, 
ti-ansparent  crystals. 

When  mesitene  lactone  is  treated  with  alcoholic  ammonia,  a  small 
quantity  of  the  lactam  is  obtain€d,  together  with  ammonium  carb- 
amate and  a  liquid,  unstable  compound,  the  nature  of  which  was  not 
determined. 

Anhydrous  ammonia  converts  ethyl  isodehydracetate  into  the  co"- 
responding  lactam,  which  is  identical  with  the  substance  (m.  p.  137") 
obtained  by  Collie  (Abstr.,  1887,  501)  by  the  condensation  of  ethyl 
/i-amidocrotonate. 

A  compound  of  the  composition  CmHigOiNj  is  precipitated  as  a 
c  ilourless  powder  when  anhydrous  ammonia  is  passed  into  an  alcoholic 
ethereal  solution  of  ethyl  ]sodehydra(;etate,  moisture  being  carefnMy 
excluded.     It  melts  at  104°  Avith  evolution  of  ammonia,  being  recon- 
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verted  into  ethyl   isodehydracetate,  and  its  constitution  is  probablr 

represented   by   the    formula    COOEt-C<^^[^-^Q>C(XH,)-ONHi ; 

^^•hen  its  concentrated  aqueous  solution  is  treated  with  copper 
chloride,  a  dark-green,  crystalline,  copper  compound  of  the  compo- 
sition (CioHu04N)2Cu  +  HoO  is  precipitated. 

Ethyl  isodehydracetate  can  be  prepared  by  boiling^  ethyl  sodaceto- 
acetate  with  a  benzene  solution  of  ethyl  chloris-ocrotonate  ;  methyl 
isodehydi'acetate  can  be  obtained  in  like  manner. 

The  synthesis  of  ethyl  isodeliydracetate  in  this  way  shows  that  the 
acid  has  the  constitution  assigned  to  it  by  Hantzsch  ;  it  is  probable, 
therefore,  that  the  acid  obtained  by  Collie  (loc.  cit.)  from  the  lactam, 
CioHuNOa  (m.  p.  137°),  referred  to  above,  has  an  analogous  constitu- 
tion. C00H-C<^^{^;^.2>C0,  that  of  the  acid  obtained  by  Collie 
fiom  the  isomeric  lactam  (m.  p.  165°)  being  probably  represented  by 
the  formula  COOH-CH/C<^^^^q>CH.  F.  S.  K. 

Action  of  Methylene  Iodide  and  Chloride  on  Ethyl  Mai  on  at  9 
in  the  Presence  of  Sodium  Ethoxide.  By  S.  Tanatar  (/.  Eu.f^. 
Chtm.  Soc,  22,  32 — 3U). — The  experiments  were  undertaken  with  the 
view  of  obtaining  an  acid,  C4H4O4,  isomeric  or  identical  with  fumaric 
or  maleic  acid.  The  proportion  of  the  substances  taken  was  calculated 
from  the  equation  CsHoEt.O;  -f  2Na  +  CH-J.,  +  loCoHeO.  Sodium 
was  dissolved  in  absolute  alcohol  and  ethyl  malonate  was  added  to 
the  solution.  As  on  the  addition  of  methylene  diiodide,  so  much  heat 
is  developed  that  the  solution  will  boil  if  care  be  not  taken,  it  is 
advisable,  to  add  the  iodide  in  small  portions  at  a  time;  to  com- 
plete the  reaction,  the  mixture  was  heated  for  12  hours  in  a  reflux 
apparatus.  The  alcohol  was  then  removed  by  distillation,  water 
added,  and  the  oily  product,  Avhich  is  partly  soluble  in  water,  ex- 
tracted with  ether.  After  distilling  off  the  ether,  the  i-esidue,  containing 
some  unchanged  ethyl  malonate  and  methvlene  iodide,  was  saponified 
with  a  15  per  cent,  solution  of  potash,  but  part,  of  it  I'emained  un- 
changed. From  a  solution  of  the  potass-ium  Sidt  thus  obtained,  the 
acid  was  liberated  b}-  acidifying  with  hydrochloric  acid  and  extract- 
ing with  ether ;  the  iodine  was  then  removed  from  it  by  ti'eatment 
with  molecular  silver.  The  free  acid  forms  a  honey-like  syrup,  which 
does  not  crystallise,  but,  on  being  kept  in  a  desiccator  for  several 
months,  becomes  converted  into  a  hard,  gum-like  substance.  It  can 
be  further  puritied  by  converting  it  into  the  lead  or  silver  salt  and 
decomposing  the  latter  with  hydrogen  sulphide.  The  calcium  salt, 
CsH^CaOo,  is  less  soluble  in  hot  than  in  cold  water.  The  free  acid, 
CsHioOs,  is  called,  b}'  the  author,  adipomalic  acid.  The  silver  salt  is 
CcH^g.Os ;  the  barium  salt,  CeHsBaO.,  -|-  tiHoO. 

That  portion  of  the  original  product  of  tlie  reaction  which  remained 
unchanged  on  boiling  with  15  per  cent,  potash  was  saponified  by 
boiling  with  strong  potash,  the  potassium  salt  converted  into  the 
lead  salt,  and  this,  on  decomposition  and  saturation  with  lime,  into  a 
salt  CfcHeCajOu.     From  the  filtrate,  alcohol  precipitates  a  calcium  salt 
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coiitainino;  a  little  less  calcium  than  the  salt  CsH^CajOg,  which  shows 
that  a  mixture  of  acids  was  obtained.  From  a  second  portion,  iodine 
was  removed  with  silver  nitrate,  and  the  silver  salt,  C»Hj,A<j40i,„  was 
obtained,  so  that  probably  the  original  acids  were  ChHmOg  and. 
CmHi-^Oio.  Methylene  dichloride  and  erhyl  sodiomalonate,  in  like 
manner,  yielded  the  compound  C4HoEt204,  which,  on  hydrolysis  and 
couvcrsion  of  the  ])ota.ssium  salt,  gave  the  silver  salt  C^HeAgiOg. 
The  free  acid  CsHmO,,  csvstallises  in  prisms  wliich  melt  at  108 — lH9". 

]i.  B. 
Reaction  between  Methylene  Iodide  and  Ethyl  Malonate. 
By  S.  'J'anatar  (./.  Jinss.  (J/iem.  ^Soc.,  22,  39 — 44). — The  acid 
C'bHkiOs  (see  preceding-  pape]-),  when  heated  with  water  at  150°, 
undergoes  no  change,  but  if  heated  Avith  hydriodic  acid  at  l-^O"  it 
yields  ethyl  iodide  and  an  acid,  C4Hfi05,  tlius: — CsHjoOj  +  HI  = 
CoU,r  +  CjHcOs.  This  acid,  OH-CHo-CH(COOH).,,  the  author  calls 
(r)  "  hydroxy  methylmalonic,  acid."  whereas  the  original  adipomalic  acid, 
CcHioOo,  is  regarded  as  etho.vyisosucciiiic  acid,  Et()-CH./CH(C00H)2. 
On  heating  the  acid  at  250°,  decomposition  takes  place,  carbonic  an- 
h^-dride  being  liberated,  and  a  yellow  oil  distilling  over.  This  is  a 
neutral  ethei'eal  .salt,  which  on  hydrolysis  yields  a  potass'um  salt,  which 
is  converted  into  the  lead  salt,  CoH^PbOs.  The  fiee  acid  is  a  thick 
syrup  :  the  calcium  salt  is  not  thrown  down  on  boiling  its  aqueous 
solution,  so  that  the  acid  CgHioOs  is  not  identical  but  isomeric  with 
ethoxyisosnccinic  acid,  being  probably  dilactylic  acid,  as  shown  by 
the  properties  of  the  calcium  and  lead  salts.  B.  B. 

Succinamic  Acid.  By  R.  Skkda  and  J.  Wiedemann  {Ber.,  23, 
3284— 3287).— Succinamic  acid,  xVH/CO-CHo-CHo-COOH,  prepared 
by  treating  succinimide  with  barium  hydroxide,  as  described  by 
Teucliert  (^AiDiahu,  134,  139),  is  identical  with  the  acid  prepared  by 
heating  nitrosoglutaric  acid  (Wolff,  Annalen,  260,  114).  It  crys- 
tallises f]-om  hot  acetone  in  long  needles,  melts  at  156 — 157^,  and  is 
moderately  easily  soluble  in  water,  but  very  sparingly  soluble  or  in- 
soluble in  alcohol,  benzene,  and  light  petroleum  ;  it  is  conveited  into 
ammonium  succinate  on  prolonged  boiling  with  water,  and  when 
heated  alone  at  200°,  it  is  transl'ormed  into  succinimide. 

F.  S.  K. 

Synthesis  of  Asparagine.     By  A.  Piutti  (Gazetfa,  20,  402 — 

P  H  -POOFf- 
406). — When  silver  -/-oximidosuccinate,  OH-N'<  I  (Abstr., 

CH'COOAg 

1889,  381),  is  heated  on  the  water-bath  Avith  an  e.xcess  of  an  ethereal 
solution  of   ethyl  iodide,  the  silver  iodide  removed,  and  the  solution 

P'POOFf 
evaporated  at  60—  70",  dieth  i/l  nitrilusiiccniafe,  ^<^  i  remains 

•^  '     ^CH-COOEt 

as  a  neutral,  yellowish  oil,  which  may  be  distilled  in  a  vacuum 
with  partial  decomposition.    When  this  substance  is  shaken  with  strong 

aqueous      ammonia,      ethyl      nitrilosaccummate,     JST-^  i        A^    1,       or 

CH'COOEt 

'^''iij.Q.j-^Qpi.'  IS  formed  ;   this  compound  ci-ystallises  from  alcjhol 
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or  acetic  acid  in  brilliant,  rhombic  plates,  melts  at  166 — 167°,  and 
yields  a  bromide,  CcH7N203Br,  which  melts  with  decomposition  at 
about  140°. 

On  reducing  an  acetic  acid  solution  of  this  amide  with  so:linm 
amalgam  (o  per  cent.  Na),  care  being  taken  to  maintain  the  liquid 
acid,  separating  the  bulk  of  the  sodium  acetate  by  cr^'stallisa- 
tion,  and  allowing  the  mother  liquor  to  remain  in  prolonged  contact 
with  copper  acetate,  a  crystalline  deposit  of  insoluble  copper  salts 
is  formed,  which,  on  decomposition  Avith  hydrogen  sulphide,  yields 
a  solution  containing  three  asparagines.  These  may  be  obtained 
perfectly  pure  by  precipitating  their  concentrated  solution  with 
alcohol  and  recrystal Using  from  water.  On  leaving  the  mixture  in  a 
vacuum,  the  inactive  a-compound  loses  its  Avater  of  crystallisation 
and  falls  to  powder;  the  /3-asparagines  may  then  be  separated  by  their 
microscopic  characters. 

The  author  regards  ethyl  nitrilosuccinamate  as  a  derivative  of  the 

nucleus  X<^' I       ,  which  he  terms  "  etazole,"  and  has  prepared  a  long 

series  of  derivatives  of  nitrilosuccinaraic  acid  in  support  of  this  view. 

S.  B.  A.  A. 

Amic  and  Anilic  Acids  of  Fumaric  Acid  and  Maleic  Acid. 

By  K.  AxsCHLTZ  {Annalen,  259,  137 — 148. — Malchunnic  acid, 
C4H5NO3,  is  obtained  when  anhydrous  ammonia  is  passed  into  a 
chloroform  or  benzene  solution  of  maleic  anhydride,  and  the  gum- 
like ammonium  salt  which  is  gradually  precipitated  warmed  with 
water  until  the  evolution  of  ammonia  is  at  an  end  ;  on  acidifying 
with  hydrochloric  acid,  the  maleinamic  acid  is  precipitated  in  crystals, 
the  yield  being  about  70  per  cent,  of  the  theoretical.  It  crystallises 
from  water  in  large,  transparent,  anhydrous  plates,  melts  at 
152 — 158°,  and  is  readily  soluble  in  hot  alcohol  and  water,  but  only 
sparingly  in  hydrochloric  acid,  and  almost  insoluble  in  benzene,  ether, 
and  chloroform  ;  when  treated  with  alcoholic  potash,  it  is  converted 
into  fumaric  acid,  but  with  aqueous  alkalis  and  barium  hydroxide  in 
the  cold,  it  yields  salts  of  maleic  acid. 

Fumaranilic  chloride,  CioH^ClNlJo,  is  obtained  when  fumaric 
chloride  is  treated  with  aniline  in  ethereal  solution,  the  quantity  of 
base  employed  being  less  than  is  theoretically  necessary  to  con- 
vert the  chloride  into  fumaric  acid  dianilide;  the  diauilide  and 
aniline  hydrochloride  produced  are  separated  by  filtration,  the 
ethereal  filtrate  evaporated,  and  the  residue  recrystallised  from  ether. 
Fumaranilic  chloride  forms  transparent,  yellow,  prismatic  needles, 
and  melts  at  119 — 120°  ;  with  alcohols,  it  yields  crystalline  ethereal 
salts,  and  with  amines,  it  gives  amides.  V/hen  treated  Avith  cold 
Avater  or  dilute  alkalis,  it  is  converted  into  an  acid  of  the  composition 
CioHgNOs,  Avhich  melts  at  230 — 231°,  and  is  quite  different  from  the 
fumaranilic  acid  (m.  p.  187 — 187'5°)  previously  obtained  by  the 
author  and  Wirtz  (Abstr.,  1887,  H34)  from  maleiuanil  in  like 
manner;  the  acid  melting  at  187 — ly7"5°  is,  therefore,  in  future  to 
be  termed  maleinanilic  acid,  to  distinguish  it  from  the  acid  melting 
at  230 — 231°,  which  is  named  fumaranilic  acid. 
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Fumaranilir.  acid  is  only  sparingly  soluble  m  boIlin2r  water,  Imt 
more  readily  than  maleinanilic  acid,  and  wlien  warmed  with  alcoholic* 
or  aqueous  potash,  it  is,  like  the  latter,  cunverted  itito  fumaric 
acid. 

Judging  from  their  behaviour,  the  amido-  and  anilido-derivatives  of 
maleic  and  fumaric  acids  have  the  constitution  expressed  by  the 
followinsr  forniuliB  :  — 

CH— C(OH)-NH, 
Maleinamic  acid  (m.  p.  lo2 — 153°)  ||  >0 

CH-CO 

CH-CO^NH, 
Fumaraniic  acid  (m.  p.  217°)    {| 

CH-COOH 

CH— CrOH)-XHPh 
Maleinanilic  acid  (m.  p.  187—187-5)°  ||  >0 

CH-CO 

CH-COXHPh 

Fumaranilic  acid  (m.  p.  230—231°)  || 

CH-COOH 

The  article  concludes  with  a  short  criticism  of  Bischoff's  paper  on 
dynamical  isomerism  (compare  Abstr.,  1890,  723).  F.  S.  K. 

DiglycoUic Anhydride.  By R.  Anschutz  (Annalen,  259, 187—193) . 

T'H  'Ci ) 
— DiglycoUic   anhydriJe,  CXTnxT^.pn-^^'    ^^    obtained   when    finely 

f'ivided  diglycollic  acid  is  boiled  with  acetic  chloride,  or  when  the 
acid  is  distilled  under  a  pressure  of  1 1  to  12  mm.  It  separates  from 
Avarm  chloroform  in  long,  spear-shaped  crystals,  melts  at  97°,  and 
boils  at  120°  (12  mm.)  ;  it  is  only  sparingly  soluble  in  ether,  and  is 
readily  reconvei  ted  into  the  acid  by  cold  water. 

BiglycoUaniUc  acid,  CmHnO^N,  is  gradually  deposited  in  crystals 
when  an  ethereal  solution  of  the  anhj^dride  is  treated  with  aniline ; 
it  melts  at  118°.  F.  S.  K. 

Dilactylic  Acid.  By  S.  Taxatar  and  Ch.  Tcheleyieff  (/.  i?«s.f. 
Chem.  Soc,  22,  107 — 110). — It  was  shown  by  Friedel  and  Wurtz 
that  calcium  lactate,  when  heated  at  270—  2oO°,  loses  1  mol.  HoO, 
and  becomes  calcium  dilactate,  but  neither  the  salt  nor  the  acid  was 
investigated  h\  them.  The  experiment  was  repeated  by  the  authors, 
and  from  the  calcium  dilactate  obtained,  the  free  acid,  CeHioOs.  was 
separated  bj  decomposing  it  with  oxalic  acid.  The  syrupy  liquid 
obtained  was  purified  by  distillation  at  170",  under  a  pressure  of 
80 — 90  mm.  The  distillate,  after  remaining  for  some  time  in  the 
desiccator,  was  converted  into  monoclinic,  prismatic  crystals  melting 
at  105 — 107°,  easily  soluble  in  water,  ether,  chloroform,  and  acetic 
acid,  but  only  slightly  in  benzene.  It  gives  an  acid  potassium  salt, 
CsHgOsK,  and  a  silver  salt,  CeUROsAg^,  which,  on  treatment  with 
methyl  iodide,  gave  the  methyl  salt,  CeHbOs^leo,  boiling  at  260°.    The 
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zinc  salt,  CeNHOsZn  +  SH.^O,  is   amorphous.     Hydriodic  acid  at  150° 
is  Avitbout  action  on  dilactjlic  acid.  B.  B. 

Synthesis  of  Citric  Acid.  By  A.  Haller  and  A.  Held  (Compt. 
rend..  Ill,  G82 — 685). — Ethyl  acetodicarboxylate  is  prepared  from 
ethyl  7-cyanacetoacetute  in  the  manner  previously  described  (this 
\i)\.,  p.  171),  and  the  ethereal  s:)lution  ot  the  crude  product  from 
10  sirams  of  the  cj'anacetcacetate  is  converted  into  a  cyanhydrin  by 
cooliijo-  it  in  a  mi.xture  of  ice  and  salt,  adding  5  to  6  grams  of  tinely- 
po\vderedpotassiumcyauide,andthen,rlropby  drop,  concentrated  hydro- 
chloric acid  in  quantity  exactly  equivalent  to  the  cyanide.  The  mixture 
is  allowed  to  remain  in  a  closed  vessel  in  a  cool  place  for  24  hours,  and 
is  then  filtered,  and  the  ether  distilled  oft".  The  cyanhydrin  is  boiled 
for  two  or  three  hours  with  concentrated  hydrochloric  acid  in  an 
apparatus  with  a  reflux  condenser,  the  ammonium  chloride  is 
removed  and  the  liquid,  after  being  concentrated  to  expel  excess  of  acid, 
is  boiled  with  excess  of  potash.  The  liquid  now  contains  potassium 
citrate  and  chloride  with  other  products  formed  in  the  course  of  the 
reactions.  The  citric  acid  is  best  separated  by  means  of  lead  acetate, 
the  precipitate  being  decomposed  by  hydrogen  sulphide,  and  the  citric 
acid  extracted  by  meatis  of  ether. 

50  grams  of  ethyl  7-cyanacetoacetate  yield  about  6"2  grams  of  pure 
citric  acid,  and  a  further  quantity  of  about  4  to  5  grams  remains  iu 
the  syi'upy  mother  liquor.  C.   H.  B. 

Action  of  Phosphorus  Pentachloride  on  Citric  and  Aconitic 
Acids.  By  E.  Klimenku  and  Buchstab  (./.  ii'«.y*\  Chem.Soc,  22,  'J(j — 99). 
- — Pebal,  by  acting  with  phosphorus  pentachloride  on  citric  acid, 
obtained  the  solid  hydroxychlorocitric  acid  and  two  liquid  chlor- 
anhydrides.  The  authors  have  treated  citric  acid  (1  part)  with  phos- 
phorus pentachloride  (3  parts)  without  heating  ;  after  some  time,  the 
solid  contents  of  the  vessel  became  converted  into  a  liquid,  which 
after  the  addition  of  some  more  citric  acid  became  partly  solid.  It 
was  then  extracted  with  dry  carbon  bisulphide  and  Pebal's  hydroxy- 
chlorocitric was  left  together  with  some  citric  acid ;  this  when 
treated  with  alcohol,  yielded  a  liquid  boiling  between  28-f  and  285°, 
identical  with  Malagutti's  triethyl  citrate,  so  that  the  solid  chloride 
obtained  at  the  beginning  of  the  reaction  is  CGH5CI3O4.  The  same 
chloride  is  contained  in  the  liquid  product  of  the  reaction.  On  heat- 
ing citric  acid  with  phosphorus  pentachloride,  the  liquid  product  is 
found  to  prevail,  and  this  contains  some  aconitic  chloride.  Aconitic 
acid  with  phosphorus  pentachloride  gives  the  chloride  C6H3O3CI3 
identical  with  the  above  bye-product,  and  this,  on  being  treated  with 
ethyl  alcohol,  yields  Mercadante's  triethyl  aconitate.  The  formula 
CeHf.OsClo  given  to  the  solid  chloride  Iby  Skinner  and  Ruhemann 
(Trans.,  1889,  235)  is  contradicted  by  the  authors,  who  find  that  the 
solid  product  is  not  homogeneous,  but  always  contains  citric  acid  and 
probably  some  aconitic  acid.  B.  B. 

Alkyl  Substitution  Products  of  Ethyl  Dicarboxyglutaconate, 
and    a    New    Synthesis   of   aa-Dialkylglutaric  Acids.     By  31. 
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iGuTHZElT  and  0.  Dresskl  (Ber.,  23,  8170 — H18''>). — The  authors  have 
liili'catly  desfiibcd  a  metliod  by  wliit-h  dialkyl^'lutaiic  acids  containini^ 
two  simihir  alky!  fi^ruups  may  be  prepared  (Abstr.,  1889,  86U).  To 
prepare  disubstituted  glutaric  acids  containing  two  different  alkj-l 
Itrroups,  it  is  necessary  to  start  with  ethvl  diearboxvg'lntaconate, 
lGH(C00Et),-CU:C(C60H:t),.  when  the  sodium  compound  of  this 
lethereal  salt  is  heated  with  an  excess  of  ethyl  iodide  in  a  sealed  tube  at 
■170—180°,  it  yields  the  elhyl  derivative,  CEt(C00Et)-CH:C(C00Et)2, 
las  a  colourless  oil  lioiling  without  decomposition  at  195 — 202^  under 
ill  mm.  pressure.  It  could  not  be  obtained  crystalline,  and  gives  no 
•coloration  with  ferric  chloride.  Alcohol  must  not  be  employed  in  the 
Ipreparation  of  this  substance,  as  it  decomposes  the  sodium  compound 
'at  a  high  temperature.  The  fact  that  the  ethyl  com])ound  is  volatile 
iwithout  decomposition,  whilst  the  unalkylated  compound  decomposes 
jou  heating  with  formation  of  an  a-pNrone  derivative,  is  in  full  accord- 
lauce  with  the  explanation  already  given  by  the  authors  of  the  latter 
reaction  (Inc.  cit.). 

On  hydrolysis,  ethyl  ethyldieaiboxyglutaconate  is  converted  into 
ethj/hjliita conic  acid,  COOH*CHEt*CH!Cfcl*COOH,  which  is  a  white, 
crystalline  compound  melting  at  118 — I'iC^.  Its  silver  salt  is  a  white 
precipitate,  and  fairly  stable  towards  light. 

Ethyl  henzyldicarbuxyglutacoitate, 

C(COOEt),(CH,Ph)-CH:C(COOEt),, 

is  prepared  in  the  manner  described  by  Conrad  and  Guthzeit(^4)ma7e«, 
222.  "258),  and  is  also  volatile  w'ithout  decomposition,  boiling  at  240° 
(uncorr.)  under  11 — 12  mm.  pressure  ;  it  crystallises  from  alcohol  in 
glassy,  rectangular  crystals  melting  at  78"^.  It  is  very  slowly  reduced 
by  zinc-dust  and  acetic  acid. 

The   ethyl   compound,    on   the   other  hand,    is   readily  rediiced  by 

these     reagents    with     formation     of     ethiil     ethi/ldicarbvxi/glntarate, 

!CEt(COOEt).-CHo-CH(COOEt),,    which    is   also  "an    oil    boiling    at 

'195 — 197"  (uncorr.)  under  10 — 11  mm.  pressure.     On  treatment  with 

sodium  cthoxide  and  beuzvl  chloride,  it  is   converted   into  efln/l  efhyl- 

I  heuziildicarhoxyghitarate,     "      (COOEr),,CEfCH,-C{CH,Ph )  (CUOEt).,, 

(Which  is  an  extremely  tliick  oil  boiling   at   210 — 230°  under  12  mm. 

pressuie.      On    hydrolysis,   it    yields    a    syrupy    tetracarboxylic    acid 

which  slowly  becomes   crystalline,  and   loses   carbonic  anhydride  on 

■heating  at  lOO — 210°;   a  syrup  then  remains  which   on  analysis  gave 

j  numbers  approximately  agreeing  with  those  required  hy  ethylbenzyl- 

I  r/ZMfane  aci(/,  COOH-CHEt-CH,-CH(CH,Ph)-COOH.     It  has  not  yet 

'  been  obtained   pure   or  crystalline,    but    the  neutial    solution    of   its 

ammonium  salt  yields  more  or  less  insoluble  precipitates  with  salts 

I  of  most  of  the  heavy  metals.  H.  G.  C. 

'  Thiocarbimidoacetic  Acid  and  Thiohydantoin.  By  P. 
Klason  {Chem.  Ctntr.,  1890.  ii,  34-4;  from  Ofo.  luJngl.  Vet.  Akad., 
1890,  87). — The  author  considers  that  Glaus  and  Neuhoffei-'s  reaction 
of  ethyl  bromide  on  thiohydantoin  is  explained  thus  :— The  ethyl 
bromide  reacts  with  the  alcohol  with  formation  of  hydrogen  bromide, 
which  then  reacts  with  the  thiohydantoin  with  foi-niation  of  ammonia 
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ar.d  thiocarbimidoacetic  acid,  tlie  latter  becoming  further  convert<^il 
into  thioglycollic  acid,  carbonic  anhydride,  and  ammonia.  Ethyl  thin, 
carbtmidoacefate.  CSN-CHo'COOEt,  is  formed  by  the  action  of  carbon 
tliiochloride  oii  ethyl  amidoacetate.  The  carbon  thiochloride  is 
diluted  with  ether,  and  the  ethyl  amidoacetate  added  drop  by  drop, 
the  mixture  being  kept  cool  ;  ether  is  then  added,  filtered  from  the 
ethyl  amidoacetate  hydrochloride,  the  filtrate  distilled,  the  impure 
ethyl  thiocarbimidoacetate  distilled  with  steam,  extracted  from  the 
water  with  ether,  and  finally  distilled  in  a  vacuum.  ,It  is  thus 
obtained  us  a  colourless,  somewhat  thick  liquid,  having  a  feeble 
odoTU"  of  oil  of  mustard,  boiling  at  110"  under  a  pressure  of  12  mm. 
Sp.gr.  =  1-1649  at  1874°. 

ThiohjidanfoiH  is  obtained  by  heating  a  mixture  of  ethyl  amido- 
acetate hydrochloride  and  dry  potassium  thiocyanate  in  molecular 
proportion  at  140 — 150°.  The  mass  is  dissolved  in  water,  hydro- 
chloric acid  added,  and    the   .solution    evaporated.      The    compound 

^        XH-CHo  ,  .  ,   ,      . 

has  the  formula  CS^,,,,    '  ^  .    When  heated  with  barmm  hydroxide, 

thiohydantoic  acid,  CaHgNaSOn,  is  formed,  which  crystallises  in  beau- 
tiful, colourless  prisms,  very  slightly  soluble  in  cold  water.  Mercuric 
oxide  converts  it  into  hydantoic  acid.  Ethyl  hydantoate  is  formed 
in  like  manner  to  thiohydanto'in  if  potassium  cyanate  is  substituted 
for  the  thiocyanate,  and  forms  beautiful  prisms  somewhat  readily 
soluble  in  hot  water,  and  melting  at  188  o''.  J.  W.  L. 

Hydrolysis  of  Sulphones.     By  E.  Stuffer  {Ber.,  23,   3226—  ' 
3241  ;      compare     Abstr.,      18'J0,      987 1. — L)nsoprii/iyUu]ph<mediethyl- 
methane,  CEt.,(S0oPi-^)2.  is  formed   in    small  quantities,  the  principal 
product  being  pota.-^sium  isopropylsulphouate,  when  the  condensation    I 
product  of  diethyl  ketone   and  isopropyl  mercaptan  is   oxidised  with   '■ 
piotassium  permanganate  and   dilute  sulphuric  acid.     It  crystallises 
from  hot  water  in  small  plates,  melts  at  97°,  and  is  insoluble  in  cold 
water  and   alcohol,  but  readily  sohible   in  ether,  chloroform,  benzene, 
and  hot  alcohol.     Like  diethylsulphonedimethylmethane  (sulphonal),    i 
it  is  not  hydrolysed  by  boiling  3U  per  cent,  aqueous  or  alcoholic  potash.    ' 

Potassium    isopropylsulphonate,    C3H7SO3K,    crystallises    from    hot   ' 
alcohol  in  plates,  and  is  readily  soluble  in  water.  \ 

Diisobiifyliuliihouedimethylmt'tha)ie,  CMe2(S0>'CHoPr^).,,  prepared  I 
by  oxidising  the  condensation  product  of  acetone  and  isobutyl  1 
mercaptan,  forms  colourless  crystals,  melts  at  64",  and  is  only  spa-  ' 
ringly  soluble  in  hot  water,  but  moderately  easily  in  alcohol,  and 
readily  in  chloroform,  carbon  bisulphide,  benzene,  and  ether;  it  is  not  ' 
hvdrolysed  by  boiling  aqueous  or  alcoholic  potash.  The  yield  of  the  1 
sulphone  is  only  small,  as  the  principal  product  of  the  reaction  is  the  I 
jiotassium  salt  of  the  sulphonic  acid.  | 

Dnsoamylsidpho7iediinethylniethaiie,C^le>(SOo-C}l2'CE.2P^)2,ohtainei    > 
in    like   manner  from    isoamyl    mercaptan,   forms    crystalline    scales,    ' 
melts  at  72°,  and  resembles  the  preceding  compound  in  its  behaviour 
with  solvents  and  alkalis. 

Diethylsulphonemethane   (compare  Fronim,  Abstr.,  1890,55)  is  not 
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iicted  on  by  boilinp^  alcoholic  or  aqueous  potash  or  by  sodium 
';thnxide  in  boilinsj  aU;oliolic  solution,  but  when  heated  with 
jiodium  ethoxide  at  a  temperature  above  100°,  it  is  completely  deoom- 
hosed. 

DiisobutiiUvlphonemethnne.,  CH..(.SO./CH'.,Pi-^),.  prepared  by  oxidis- 
\ng  the  condensation  product  of  formaldehyde  and  isoi)utyl  mercaptan, 
i'orms  colourless  crystals,  melts  at  85".  and  is  soluble  in  alcohol,  ether, 
'•hloroform.  benzene,  and  hot  water,  but  insoluble  in  cold  water;  it 
l-esembies  diethylsulphonomethane  in  its  behaviour  with  alkalis.  The 
i/tfero?«'»-derIvjitive.  CBr2(S()./CH.Pi'^).,,  is  a  crystalline  compound 
liueltinar  at  77 — 78°. 

I  Propylpni'  diefliyl  nidpliida  is  obtained  when  pi-opylene  bromide  is 
[treated  with  ethyl  mercaptan  and  sodium  ethoxide  ;  it  is  a  mobile 
bil,  cannot  be  distilled,  and  is  decomposed  by  oxidising  agents,  but 
without  yielding  pi-opylenediethylsulplione. 

Propylene  diplieiiyl  s'llphide  can  be  prepared  by  boiling  phenyl 
mercaptan  with  propylene  bromide  and  10  per  cent,  soda  for  a  few 
hours;  it  is  a  heavy  oil  and  cannot  be  distilled. 

P ropijleniHliphen iilsidphon",  C3H6(SO..Ph)..,  is  formed  by  oxidising 
the  sulphide  with  potassium  permanganate;  it  forms  colourless, 
lustrous  plates,  melts  at  113°,  and  is  soluble  in  hot  alcohol,  benzene, 
chloroform,  and  hot  water,  but  oidy  sparingly  soluble  or  insoluble  in 
ether  and  carbon  bisulphide,  and  insoluble  in  cold  water.  When 
boiled  with  dilute  potash,  it  is  decomposed  into  benzenesulphinic  acid 
and  a  colourless  oil  which  is  pi'obably  phenylsulphonepropyl  or 
jjdienylsulphoneisopropyl  alcohol. 

Trimethylenediethylsulphouf,  C3Hfi(S02Et)..,  can  be  easily  prepared 
by  o.xidising  trimethylene  diethyl  sulpliide,  the  condensation  product 
of  trimethylene  bromide  and  ethyl  mercaptan,  with  potassium  per- 
manganate and  dilute  sulphuric  acid.  It  crystallises  in  colourless 
))lates  or  needles,  melts  at  188°,  and  is  readily  soluble  in  hot  water, 
but  only  sparingly  in  ether,  chloroform,  benzene,  cold  alcohol,  and 
cold  water;  it  is  nob  decomposed  by  hot  soda,  in  which  it  is  soluble, 
and  it  is  very  stable  towards  bromine  and  oxidising  agents. 

Trimethylpnediphpnylsulplione,  C3H6(SO.;Ph)2,  obtained  by  heating 
trimethylene  bromide  with  sodium  benzenesulphinate  in  alcoholic 
solution,  separates  from  dilute  alcohol  in  crystals,  melts  at  125 — 126°, 
and  is  almost  insoluble  in  water  and  cold  alcohol,  but  moderately 
easily  soluble  in  hot  alcohol,  benzene,  and  ether,  and  very  readily  in 
chloroform.  It  is  not  acted  on  by  boiling  soda  or  by  oxidising 
agents. 

A  trisidphone  of  the  constitution  SO,Et-CH2-CMe(SO.,Et)2  is  ob- 
[tained  when  chloracetone  is  heated  with  ethyl  mercaptan  and  con- 
[centrated  hydrochloric  acid,  and  the  light-yellow  oily  product  oxidised 
[with  potassium  permanganate  and  sulphuric  acid.  It  crystallise.s 
Ifrom  hot  water  in  needles,  melts  at  137°,  and  is  readily  soluble  in  hot 
[alcohol  ;  it  is  completely  decomposed  by  warm  soda,  yielding  etliyl- 
sulphinic  acid.  F.   S.  K. 

I     Action  of  Acid  Chlorides  on  Bases  in  presence   of  Alkali. 

I  By  W.   Mauckwald   {Ber.,    23,   3207 — 32. »8). — it  ha.-s   already   beeu 


182  ABSTRACTS   OF   CHEMICAL   PAPERS. 

pointed  out  by  Hinslievs'  (tin's  vol.,  p.  49)  tbat  the  reaction  employed 
by  Schatten  and  Baumann  for  the  preparation  of  benzoyl  derivatives 
is  of  very  general  application.  The  author  has  found  that  a  benzene 
solution  of  carbonyl  chloride  also  acts  in  a  similar  manner  on 
oraranic  bases  in  presence  of  an  excess  of  alkali,  thus  forming  a  ready 
method  of  preparing  symmetrically  substituted  carbamides ;  the 
urethanes  may  also  be  prepared  in  a  similar  manner  from  the  alkyl 
chloroformates. 

Tn  addition  to  the  substituted  carbamides  which  are  known,  the 

pXJ Q 

followiiio-  derivatives  of  furylamine.  ''   .  ^^-.-^^C-CHn'NHo,  have  been 

prepared. 

Symmetrical  Difnn/lcarbatiiide,  CO(XH'CH>*C4H30)o. — To  obtain 
this  compound,  a  mixture  of  furylamine  with  aqueous  caustic  potash 
is  shaken  with  a  slight  excess  of  a  benzene  solution  of  carbonyl  chloride 
until  the  odour  of  the  latter  has  disappeared,  part  of  the  carbamide 
separating  out.  The  benzene  is  evaporated,  the  separated  difuryl- 
<'arbamide  collected,  and  recrystallised  from  benzene.  It  forms 
small,  nacreous  plates  which  are  sparingly  soluble  in  all  the 
ordinnry  solvents,  melts  at  128°,  and  has  an  intense  odour  resembl- 
ing that  of  the  dwarf  plume-thistle  {Carlnia  acmiJis). 

Ethijl  furylc'irhamafe,  CiH.O-CHj-NHCOOEt,  is  obtained  in  a  cor- 
responding manner  from  fuiylamine  and  ethyl  chloroformate.  It  is 
extracted  from  the  aqueous  solution  with  ether,  and  remains,  after 
distilling  off  the  latter,  as  a  yellowish  oil  v,-hich  has  a  pleasant  odour. 
On  heating,  it  distils  at  2-W,  forming  a  colourless  liquid,  which  has, 
however,  then  an  unpleasant  odour,  probably  owing  to  the  formation 
ot'  traces  of  furylcarbamine.  H.   G.   C. 

Rationale  of  Reactions  in  the  pressnce  of  Aluminium  Chloride 
and  Bromide.  By  G.  Gustavsox  (./.  /*/■.  Chem.  [2],  42.  ."yjl— 5U7). 
— Friedel  and  Crafts  (Abstr.,  3889,  241)  attributed  the  action  of 
aluminiiim  chloride  and  bromide  in  facilitating  the  displa,cementof  the 
hydrogen  in  benzene,  etc.,  to  the  formation  of  such  compounds  as 
CeHs'Al-jClo,  which,  however,  could  only  be  isolated  in  the  absence  of 
hydrochloric  acid,  for  this  decomposes  them.  If  such  be  the  ca.se, 
the  author  asserts  that  such  a  compound  as  CsH5S02"Al.,Cl5  should 
also  exist,  for  aluminium  chloride  brings  about  a  reaction  between 
sulphurous  anhydride  and  benzene  {luc.  cit.)  ;  but  there  is  no  evidence 
that  such  a  compound  is  formed  when  sulphurous  anhydride  is 
passed  into  a  mixture  of  benzene  and  aluminium  chloride;  indeed, 
according  to  Adrianowsky  (Abstr.,  1879,  915),  quite  a  diiferent 
reaction  takes  place. 

Friedel  and  Crafts  fail  to  see  how  the  compounds  AlCl:i(C6H6)3,  (tc. 
which  are  formed  according  to  the  author's  theory  (Abstr.,  1885, 
3G3),  and  are  exothermic,  can  facilitate  substitution;  the ,  author 
replies  that  it  is  equally  difficult  to  explain  how  hydi"ogen  which  has 
combined  with  nitrogen  in  the  exothermic  compound  ammonia  .should  ' 
be  more  ready  to  react  with  methyl  chloride,  tfec,  than  when  in  the 
free  state.  The  author  has  obtained  and  analysed  the  compound 
AlCIjjSCiHs ;  such  compounds  as  this  are  decomposed  by  heat,  and 
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will  not  explain  those  reactions  which  only  take  place  at  higfh  tem- 
peratures. A.   G.  B. 

Meta-  and  Para-ethylisopropylbenzene.      By  P.  v.   d.  Bkckk 
I  (Ber.,  23,  ;^191 — 819G). — The  prejiaratioii  of  these  liydrocarhons  may 
i  he  readily  carried   out  by  means  of  Fricdel  and  Craits'  reaction.      ]t 
I  has  been  shown  by  Gustavson  (Brr.,   11,    12.')1),  Silva  (Abstr.,  188o, 
I  1054),  and  Kekulc  and  Schrolter,  that  in  the  presence  of  aluminium 
I  chloride  the  propyl  p:roup  is  converted  into  isopropyl.  and  in  prepar- 
ing the  above   hydrocarbon   it  is  immaterial  whether  propyl  or  iso- 
I  propyl  bi'omide  is  employed.     300  j^rams  of  ethylbenzene  were  there- 
'  fore  mixed  with  50  irranis  of  aluminium  chloride,  and  450  g-ranis  of 
propyl  bromide  irradually  added.     After  remaining:  for  eight  days,  the 
[product  is  washed,  dried,  and  fractionated;  the  fractions  18'.* — 195° 
and     195 — 201°    contain    the  meta-  and    j)ara-ethylisopropylbenzene 
respectively.     The  fraction  150 — 155°  is  isopi-opylbetizene.  the  proper- 
ties of  which  afjree  with  the  statements  of  Ciaus  and  Tonn   (Abstr., 
1S85,   903),   except  that  the   author  finds  the  meltini^  point  of  the 
sulphonamide  to  be  93—94''  instead  of  127°.     The  fraction  179 — '85° 
conta.ins  d'cthylbenzenes,  and  that  boiling  at  2U4 — 208°  consists  prob- 
ably of  di-isopropyllienzenes. 

To  obtain  the  pure  hydrocarbons  from  the  fractions  boiling  at 
189 — 195°  and  at  195 — 2Ul°  respectively,  both  are  sulphonated  with 
a  mixture  of  1  vol.  of  concentrated  sulphuric  acid  and  ^  vol.  of 
fuming  acid,  the  first  sulphonic  acid  being  isolated  as  the  barium  salt, 
and  the  second  as  the  magnesium  salt.  These  are  then  converted 
into  the  potassium  salts,  and  the  latter  heated  with  hydrochloric  acid 
under  pressure. 

Metethylisopiytpiilbenzote  is  a  colourless,  pleasant-smelling  liquid, 
which  boils  at  190 — 192",  does  not  solidify  at  —20°,  and  on  oxidation 
yields  isophthalic  acid.  Barium  mefeihylisopropijJhevzohesiilplionate 
crystallises  in  anhydrous,  fascicular  aggregates  of  needles,  spiringK' 
soluble  in  water,  whil.'^t  the  coppi^r  salt  crystallises  with  4  mols.  H.^O 
in  blue  plates  which  have  a  satin-like  lustre.  The  sulphochloride  and 
sulphonainide  are  oils. 

Paretliylisopropylbenzeve  is  a  liqiiid  which  is  more  strongly  refrac- 
tive than  water,  boils  at  197 — 198"",  and  does  not  become  solid  at 
—20°.  On  oxidation,  it  is  converted  into  terephthalic  acid.  Maqnf- 
sium pareiJiyUsnprop ylbenzenesnlphunate  crystallises  with  4  mols.  HoO 
in  tablets  which  are  sparingly  soluble  in  water.  The  copper  salt 
also  crystallises  with  4  mols.  HjO,  and  forms  blue,  satiny  plates ; 
whilst  the  potassium  salt  could  only  be  obtained  as  an  amorphous, 
readily  soluble  mass.  The  sulphochloride  is  an  oil,  and  the  sulphon- 
amide only  becomes  partially  solid  in  the  exsiccator.  The  sxlphon- 
anilide,  on  the  other  hand,  crystallises  in  nodular  ao-oreo-ates  of 
prisms  melting  at  92 — 93°. 

NibroparethyUsopropylhenzene  is  obtained  by  the  nitration  of  the 
hydrocarbon  in  acetic  acid  solution,  and  forms  a  yellowish-brown  oil 
which  boils  at  265°  with  partial  decomposition.  On  treatment  with 
zinc  and  acetic  aeiJ,  it  is  slowly  reduced  to  amidoparetliylisopropyl- 
hetizene,  the  hydrochloride    of  which  forms   fascicular  a^-greo-ates  of. 
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needles,  becominsr  brown  in  the  air.  Parethi/Usopropyl phenol  is  ob- 
tained by  fiisincr  the  potassium  sulphonate  with  caustic  potash,  and  is 
a  yellow  oil  boiling  at  228 — 230°,  almost  insoluble  in  water,  but 
readilv  soluble  in  alcohol  and  ether. 

The  autlior  has  also  prepared  parefhiilprcpylhen^fnp  according:  tn 
Sempotowski's  method  (Abstr.,  1890,  54).  It  boils  at  199— 200^ 
and  yields,  on  sulphonation,  only  one  snlplmvic  (icid,  the  maqnesium 
salt  of  w^hich  crystallises  in  small  prisms  containing  4  mols.  HoO.  and 
is  readily  soluble  in  water.  The  fulpho)) amide  crystallises  fr.om  dilute 
alcohol  in  small  plates  which  melt  at  84°,  and  the  snlphnnanllide  in 
fascicular  a^rgregates  of  slender  needles  melting  at  97 — 98°. 

H.  G.  C. 

Diisopropylbenzene.  By  E.  Uhlhorx  (i?^r.,  23,  3142 — 3144). 
— A  mixture  of  two  hydrocarbons,  boiling  at  200 — 210°,  is  obtained 
in  the  preparation  of  isopropyl benzene  (b.  p.  1.53°)  by  Friedel  and 
Craft's  method ;  the  two  compounds  can  be  separated  from  one 
another  by  shakin<j-  the  mixture  w^ith  concentrated  sulphuric  acid, 
conyerting  the  sulphonic  acids  thus  produced  into  their  copper  or 
barium  salts,  and  sepai'ating  the  salts  hx  fractional  crystallisation. 

Barium  mefadiisopropijlbenzenesnlphnnate  crvsrallises  in  long  needles 
^vith  2  mols.  H-.O,  and  is  only  sparingly  soluble  in  water.  The  copper 
.salt,  w4th  4\  mols.  H^O,  forms  long,  bluish  needles,  and  is  readily 
soluble.  The  magnes-ium  salt,  with  4  mols.  H^O,  crystallises  in  well- 
defined,  prismatic  plates,  and  is  rather  sparingly  soluble  in  w^ater. 
The  sodium  and  the  calcium  salts  crystallise  in  needles,  and  are  very 
readily  soluble  in  water. 

Meiadiisopropiilbenzenesulphonamide  crystallises  in  colourless  plates, 
and  melts  at  145°. 

Trinltrcmetadiisnpropylbpvzene  forms  yellowish  needles,  and  melts  at 
110 — 111°.  Metadiisrpropylbenzene.  prepared  by  heating  the  sulphon- 
amide  with  hydrochloric  acid  at  180°,  boils  at  204",  and,  on  oxidation 
with  dilute  nitric  acid,  is  conyei'ted  into  isophthalic  acid. 

Copper  orth(diiso]'ropy/benzeiiet<tdphn7iate  crystallises  in  plates  with 
6^  mols.  HoO,  and  is  sparingly  soluble  in  water.  The  magnesium, 
calcium,  and  sodium  salts  are  yery  readily  soluble.  The  nvlphnnamide 
melts  at  102°,  and  yields  arthodii-opropyl benzene  boiling  at  209°,  which, 
on  oxidation,  is  converted  into  phthalic  acid.  F.   S.  K. 

Nononaphthene  and  its  Derivatives.  By  I.  KoxoyALOFF  (J. 
Kuss.  Gheiii.  Sor.,  22,  4 — 23  and  118 — 148). — Several  years  ago.  Mar- 
ki'ynikoff  and  Ogloblin  obtained  from  Caucasian  petroleum  a  series 
of  hydrocarbons,  "  naphihenes,'"  of  the  genei-al  formula  C„H2„,  having 
the  properties  of  saturated  compounds  of  the  ai'omatic  series.  Nono- 
naphthene was  obtained  from  Balachana  and  Bibi-Eibat  petroleum  by 
treating  the  fraction  boiling  between  125 — 140°  with  fuming  sulphuric 
acidat  40",  washing  with  aqueous  soda  and  water,  dryinsr,  and  I'ectifying 
over  sodium,  and,  after  repeated  fractional  distillation,  again  purifying 
it  in  the  same  manner.  The  fraction  boiling  at  135 — 136°  consists  of 
the  hydrocarbon  nonoiiaphthfne,  CgHia  ;  its  sp.  gr.,  when  prepared  from 
the  first-named  source,  is  0'76ii4  (20/20°),  from  the  second  0'7647. 
As  sulphuric  acid  acts  on  nononaphthene,  it  is  not  without  reason  that 
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Meudeleeff  recommended  that  the  use  of  this  reagent  for  its  purifica- 
tion should  be  avoided.  With  excess  of  sulphuric  acid,  nononaphthene 
gives  pseudocnmenesulphonic  acids.  Sulphur  or  antimony  penta- 
chloride  at  high  temperatures  gives  indefinite  mixtures  of  thio-  or 
chloro-derivatives.  By  the  action  of  bromine  and  aluminium  bromide, 
part  of  the  hydrocarbon  is  converted  into  tribromopseudocumene. 
Nitric  acid  of  sp.  gr.  1'4  is  without  action  in  the  cold,  but  if  the 
hydrocarbon  is  heated  at  120 — 130°,  with  the  same  acid  diluted  with 
two  volumes  of  water,  nitro-derivatives  are  obtaincid  such  as  CsHuXOi ; 
this  boils  at  218 — 220°,  and  on  treatment  with  hydrochloric  acid  and 
tin,  an  amine,  CsHij'NH^,  isomeric  with  coni'ine  is  obtained.  It  smells 
like  that  alkaloid,  boils  between  172°  and  1 77°,  and  gives  only  in  a  feeble 
degree  Hofmann's  reaction  for  primary  amines.  Its  sp.  gr.  is  08727 
at  0°,  and  it  is  a  strong  base,  combining  with  acids,  and  absorbing 
carbonic  anhydride  from  the  atmosphere. 

Nononaphthene  was  heated  with  hydriodic  acid  with  the  object  of 
hydrogenating  it,  but  nonane  was  not  formed.  By  the  action  of  chlorine, 
chlorides  were  obtained,  containing  principally  C9H17CI,  boiling  at 
185 — 187°.  The  chloride  was  converted  into  the  iodide  CgHnI  by 
heating  it  with  strong  hj'driodic  acid  at  150 — 160";  this  boils  at 
108—111°  tinder  a  pressure  of  200  mm.  On  heating  the  chloride  or  the 
iodide  with  silver  acetate  and  acetic  acid, the  acetate,  CHa-COOCsHj;,  was 
obtained;  it  boils  at  20S"5°.  This,  on  hydrolysis,  yields  nononaphfhyl 
ah'.ohol,  CgHn-OH,  boiling  at  189—192^ ;  sp.  gr.  =  0-8972  at  20°/20° ; 
and  the  alcohol,  ou  treatment  with  phosphorus  pentachloride,  yields  the 
chloride  CgilnCI,  mentioned  above  and  having  the  same  properties. 
A  solution  of  the  iodide  in  ether,  when  heated  with  silver  oxide, 
yields  the  ether  (CgHnj^O,  boiling  at  300-5°;  sp.  gr.  0-8662  at  20720°. 
The  elements  of  hydrogen  chloride  are  easily  removed  from  the  chlor- 
ide, C9H17CI,  with  formation  of  nononaphthi/lene,  CgHig ;  this  boils  at 
135 — 137°,  and  has  sp.  gr.  0*8068  at  0°.  With  bromine,  nononaph- 
thylene  yields  a  dibromide,  CgHisBro,  which  is  easily  split  up  into 
hydrogen  bromide  and  the  bromo-derivative  CgHijBr,  but  it  is  im- 
possible to  saturate  the  compound  with  bromine  up  to  the  limit. 
Oxidation  of  nononaphthene  and  its  alcohol  with  chromic  mixture 
yields  a  complicated  mixture  ot  acids.  Nononaphthene  is  proved  to 
be  hexah/dropseudociimene  [b.  p.  135 — 138°  ;  sp.  gr.  0-7667  (20/0°)]. 
It  has  hitherto  been  found  to  be  impossible  to  convert  it  by  hydro- 
genation  into  nonane,  the  coi-responding  saturated  hydrocarbon  of 
the  fatty  series.  B.  B. 

Caucasian  Petroleum.  By  V.  Markovnikoff  (/.  Buss.  Chem.  Soc, 
22,  23 — 26). — By  fractional  distillation  of  the  lower  boiling  portions 
of  Caucasian  petroleum,  previously  purified  by  fuming  sulphuric  acid, 
the  author  has  obtained  a  series  of  fractions  boiling  between  32°  and 
72°,  and  not  further  separable  by  fractional  distillation.  The  relation 
between  the  boiling  points  and  the  densities  shows  that  the  higher 
fractions  contain  a  comparably  larger  proportion  of  naphthenes 
having  a  higher  density  than  the  corresponding  paraffins,  whereas  the 
latter  are  more  abundant  in  the  fractions  of  lower  boiling  point.  It 
is  shown  that  the  portion  boiling  between  57°  and  60°  contains  neither 
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liexanaplitliene  nor  benzene,  and  that  it  consists  principally  of  di- 
pseudopropjl  CaHu.  The  fraction  -45 — 48°  contains  hexane  (tri- 
methylethylmethane)  and  pentane  ;  the  fraction  32 — 36°  consists 
chiefly  of  dimethylethylmethane,  whilst  the  fraction  boiling  above  60° 
contains  normal  hexane.  B.  B. 

Action  of  Thionyl  Chloride  on  the  Phenols.  By  G.  Tassixaei 
(Gazzeffa,  20,  362 — 366). — The  action  of  thionyl  chloride  on  the 
phenols  results  in  the  formation  of  a  mixture  of  variable  quantities  of 
three  substances,  namely  (1),  a  compound  of  high  melting  point  not 
examined  further  ;  (2)  a  dihydroxythiobenzene  identical  with  that 
obtained  by  the  action  of  sulphur  dichloride  on  phenol  (Abstr.,  1889, 
24-5);  (3)  chlorinated  and  sulphuretted  resins.  Hydrogen  chloride 
and  sulphurous  anhydride  are  also  evolved  during  the  reaction. 
Thionvl  chloride  has  a  similar  action  on  orthocresol  and  thymol,  the 
only  difference  being  that  with  orthocresol  a  good  deal  of  the  com- 
pound of  high  melting  point  is  formed,  and  but  little  of  the  dihydr- 
oxvthiobenzene,  the  reverse  occurring  with  thymol  ;  paracresol  is 
scarcely  affected  in  the  cold,  only  a  trifling  quantity  of  liquid  chloro- 
paracresol  being  formed. 

The  dihydroxythiobenzene  previously  described  (loc.  cit.)  has  the 
followinsf  crystallographic  characters.  The  crystals  belong  to  the 
mouoclinic  system  :— a  :  b  :  c  =  0--4:1.564  :  1  :  0-26415  :  /3  =  86°  48'. 
The  derived  hvdroxv.'^ulphonebenzide  crystallises  in  the  rhombic  sys- 
tem :—a:h:c  =  0-78133  :  1  :  0-415.568';   /:{  =  90°.        S.   B.   A.   A. 

Condensation  Products  of  Glyoxal  and  some  Mercaptans. 
By  E.  Stuffer  (Ber.,  23,  3241 — 3245).— Glyoxal  combines  with 
ethyl  mercaptan  in  presence  of  hydrochloric  acid,  but  the  product 
cannot  be  obtained  in  a  pure  condition,  nor  can  it  be  converted 
into  a  tetrasulphone  by  oxidation  -with  potassium  permanganate. 

Tetrathiophenijiglyoxal,  CH(SPh)2*CH(SPh)o,  is  formed  when 
o-lyoxal  sodium  hydrogen  sulphite  is  warmed  with  phenyl  mercaptan 
in  alcoholic  hydrochloric  acid  solution.  It  separates  from  alcoholic 
chloroform  as  a  colourless  powder,  melts  at  115°,  and  is  very  readily 
soluble  in  chloroform,  but  only  sparingly  in  boiling  alcohol,  and 
insoluble  in  water  and  alkalis.  It  dissolves  in  warm  concentrated 
sulphuric  acid  with  a  cherry-red  coloration,  is  readily  oxidised  and 
decomposed  by  concentrated  nitric  acid,  and  combines  with  bromine, 
yielding  a  yellow,  oily  compound  ;  when  treated  with  potassium  per- 
raansranate  under  various  conditions,  it  is  either  unchanged  or  com- 
pletely decomposed,  so  that  the  corresponding  sulphone  cannot  be 
obtained.  F.  S.  K. 

Nitrometacresols.  By  "W.  Staedel  and  A.  Kolb  (Annahu,  259, 
208 — 227;  compare  Abstr.,  1889,  497). — The  two  metanitrocresols 
which  are  obtained  by  nitratin.q;  pure  cresol,  prepared  from  thymol, 
can  be  eesily  separated  by  distillation  with  steam.  The  non-yolatile 
compound  (m.  p.  129°)  crystallises  from  water  and  alcohol  in  needles, 
is  very  readily  soluble  in  benzene,  ether,  chloroform,  alcohol,  and 
hot  water,  and  dissolves  in  alkaline  carbonates  with  evolution  of  carb- 
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onic  anhjclriflo.  The  ammonium  derivative  forms  long,  yellow 
needles,  and  tlie  silver  derivative  is  a  yellowish-red  compound 
almost  insoluble  in  water.  The  potassium  derivative,  CTHfiNOjK  + 
"2H2O,  and  the  sodium  derivative,  with  2H2O,  crystallise  in  yellow 
plates,  and  the  barium,  derivative  in  silky  needles.  The  ethyl  de- 
rivative melts  at  53 — 54°,  and  is  identical  with  the  compound 
obtained  by  nitrating  metacresol  ethyl  ether. 

Orthonitrometatoluidine  [Me  :  NH,  :  NOj  =  1  :  3  :  6],  prepared  by 
heating  nitrometacresol  ethyl  ether  with  concentrated  ammonia  at 
140 — 150°,  crystallises  from  water  in  slender,  yellow  needles,  melts  at 
134",  and  is  readily  soluble  in  alcohol,  ether,  and  hot  water  ;  when 
treated  with  sulphuric  acid  and  sodium  nitrite  in  alcoholic  solution,  it 
is  converted  into  nitrotolucne  (b.  p.  220 — 221°). 

Amidometacresol  [Me  :  OH  :  NHo  =1:3:  6],  obtained  by  re- 
ducing the  nitro-compound  with  tin  and  hydrochloric  acid,  is  a  grey 
powder  melting  at  174°  with  decomposition.  The  hydrochloride, 
CtHcjON'jHCI,  crystallises  in  colourless  plates.  The  acetyl  derivative, 
C9H,iN02,  crystallises  from  water,  in  which  it  is  readily  soluble,  in 
colourless  plates  containing  1  mol.  H2O  ;  these  melt  at  80'^  and  lose 
their  water  at  110 — 120°;  the  anhydrous  compound  ra^elts  at  125", 
and  is  sparingly  soluble  in  benzene. 

Methylquinonecldorimides  C7H0NOCI,  is  precipitated  when  a  con- 
centrated solution  of  calcium  hypochlorite  is  added  to  a  dilute 
aqueous  solution  of  amidometaci-esol  hydrochloride.  It  crystallises 
from  alcohol  in  golden  prisms,  melts  at  75°,  and  explodes  at  a 
higher  temperature. 

Dinifromefacresol  ethyl  ether  [Me  :  OEt  :  (XOo)?  =  1:3:4:6]  is 
formed  when  the  corresponding  mononitro-compound  is  treated  with 
fuming  nitric  acid.  It  crystallises  from  dilute  alcohol  in  colourless 
needles,  and  melts  at  97°. 

Dinitrometatoluidine,  prepared  by  heating  the  preceding  compound 
with  ammonia  at  100°,  separates  from  xylene  in  yellow  crystals,  melts 
at  195°,  and  is  only  sparingly  soluble  in  alcohol  and  benzene ;  when 
treated  with  nitrous  acid  under  suitable  conditions,  it  is  converted 
into  a-dinitrotoluene  [Me  :  (M'02)2  =  1  :  4  :  6]. 

Triintrometacresol  ethyl  ether  [Me :  (^02)3  :  OEt  =  1:2:4:6:3] 
ciystallises  from  alcohol  in  slender  needles  or  in  thick  prisms  melting 
at  75°  ;  it  is  probably  identical  with  the  compound  (m.  p.  72°)  ob- 
tained by  Nolting  and  von  Salis  from  the  silver  derivative  of  trinitro- 
cresol ;  when  treated  with  alcoholic  ammonia,  it  is  converted  into 
trinitrotoluidine  (m.  p.  136°). 

The  volatile  nitrometacresol  (m.  p.  5G°)  crystallises  from  ether  in 
yellow  plates,  and  is  only  very  sparingly  soluble  in  water,  but  very 
readily  in  alcohol,  ether,  benzene,  and  chloroform.  The  potassium 
derivative  crystallises  in  red  needles,  and  is  very  readily  soluble  in 
?vater.  The  etJtijl  derivative,  CgHnNOa,  crystallises  from  alcohol  in 
•colourless  needles,  melts  at  50 — 51°,  and  is  very  readily  soluble  in 
most  of  the  ordinary  solvents. 

Nitrometatolaidine  [Me  :  NH3  :  XOo  =  1:3:4],  prepared  by  heat- 
ing the  ethyl  derivative  with  ammonia  at  140 — 150°,  crystallises 
from  water  in  golden  plates,  melts  at  109°,  and  is  moderately  easily 
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soluble  in  alcohol,  ether,  benzene,  chloroform,  and  hot  water  ;  ethyl 
nitrite  at  100°  converts  it  into  paranitrotoluene. 

When  nitroinetacresol  ethyl  ether  (m.  p.  50 — 51°)  is  treated  with 
nitric  acid,  it  is  converted  into  a  dinitro-compound  identical  with 
that  (m.  p.  97°)  obtained  from  the  isomeride  described  above. 

F.   S.  K. 

Constitution  of  Thymol  and  Carvacrol  Derivatives.     By  G. 

Mazzaka  {Gazzetta,  20,  417 — 427). — Tctracetyldiamidothymol  acetate 
[Me  :  NAc2  :  OAc  :  Pr  :  NAc2  =  1:2:3:4:6],  prepared  by  heating- 
diamidothymol  hydrochloride  with  acetic  anhydride,  crystallises 
from  dilute  alcohol  in  shining,  white  scales,  softens  at  179°,  and 
melts  at  184 — 186".     It  is  insoluble  in  alkalis. 

Me 

Diacefylamidoethenylamidothymol,  \CMe,  is  obtained  as 

Pr 
a  bye-prodnct  in  the  preparation  of  the  preceding  compound.  It- 
is  prepared  by  heating  that  compound  or  its  constituents  at  a 
temperature  of  200°  to  260°.  It  crystallises  from  light  petroleum  in 
large,  coloui^less,  transparent,  rhombohedric  tables,  melts  at  92 — 94°, 
and  dissolves  in  the  ordinary  solvents.  It  is  decomposed  by  pro- 
longed digestion  with  alkalis  yielding  products  which  impart  a  violet 
coloration  to  the  liquid.  The  action  of  dilute  hydrochloric  acid 
removes  one  acetyl  group  from  this  compound,  leaving  mojiacetyl- 
amidoethenylamidothymol,  a  substance  which  crystallises  from  alcohol 
in  yellowish  or  violet  needles  melting  at  132 — 134°.  It  dissolves- 
readily  in  alcohol  and  benzene.  It  is  reconverted  into  the  diacetyl 
derivative  by  heating  with  acetic  anhydride  at  200"^.  It  is  decom- 
posed by  digestion  with  alkalis  or  acids. 

The  action  of  acetic  anhydride  on  diamidothymol  hydrochloride  at 
160°  results  in  the  formation  of  a  mixture  of  di-,  tri-,  and  tetr- 
acetyldiaviidothymol.  These  compounds  are  all  soluble  in  potash, 
forming  pink  solutions,  from  which  acids  precipitate  the  diacetyl 
derivative.  They  also  dissolve  in  boiling  water  and  in  dilute  alcohol,, 
crystallising  out  in  white  or  pale-violet  scales.  The  tetracetyl  com- 
])ound  melts  at  216 — 222°,  the  triacetyl  compound  at  238 — -240°,  and 
the  diacetyl  derivative  at  260 — 262^. 

Me 


NnAc  ,/    ^  O  . 


Acetylamidoethenylamidocarvacrol,  ^CMe,  prepared  by 


Pr 
heating  diamidocarvacrol  hydrochloride  with  excess  of  acetic  an- 
hydride at  210°,  crystallises  from  alcohol  in  yellowish  needles  and 
melts  at  190 — 192°.  The  formation  of  tliis  ethenyl  derivative  and  of 
the  benzenyl  derivative  previously  described  (this  vol.  p.  48)  support 
the  author's  view,  that  in  dinitrocarvacrol  the  two  nitroxyl  groups 
are  in  the  meta-position  relatively  to  each  other.  S.  B.  A.  A. 
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Constitution  of  Rhodizonic  Acid.  By  R.  Niktzki  (Ber.,  23, 
3l;3G— ;U-tlj.— Thu  autliui-  ugrees  with  Nef  (Abstr.,  1890,  127l>) 
that  rhotlizouic  acid  has  the  constitution  C604(OH)2  [0^  :  (0H)2  = 
1:2:3:4:5:6],  and  not  the  symmetrical  constitution  [O4  :  (0H)2  := 
1:2:4:5:3:6].  One  of  the  principal  facts  which  points  to  this 
conclusion  is  that  croconic  acid  hydride,  C5H4O5,  a  compound  which 
is  formed  from  rliodizonic  acid  under  the  influence  of  concentrated 
alkalis,  does  not  combine  with  orthodiamines,  whereas  croconic  acid, 
CsHzOs,  is  readily  converted  into  azines.  This  difference  in  behaviour 
is  best  accounted  for  by  assuming  that  the  hydride  has  the  constitu- 

PO'f'OTT 
tion  OH'CH<^        II  ,  and   the  formation  of  a  compound  of  this 

nature  from  rhodizonic  acid  can  only  be  explained  by  assuming  that 
the  latter  has  the  asymmetrical  sti-uctui-e.  The  existence  of  dinitroso- 
resorcinoltetroxime,  CgHsCX-OH)!  [(NOH)i  =  1:2:3:4],  seems  to 
show  that  the  quinone  of  the  constitution  CgHnO;  [O4  =  1  :  2  :  3  :  4] 
is  also  capable  of  formation,  v.diereas  no  symmetrical  paradiquinone 
has  yet  been  obtained  ;  this  aj-g'ument,  as  well  as  the  behaviour  of 
rhodizonic  acid  with  orthodiamines,  bears  out  the  author's  views 
regarding  the  constitution  of  rhodizonic  acid.  F.  S.  K. 


Keplacement  of  the  Hydrogen  Atoms  in  the  Methylene 
Group.  By  O.  Wallace  (Ajmahm,  259,300— 309).— The  hydrogen 
atoms  of  a  methj-lene  group  which  is  in  direct  combination  with  basic 
radicles  are  readily  displaced  by  negative  elements,  more  especially 
by  sulphur  ;  and  in  most  cases,  the  reaction  proceeds  so  well  that  it 
can  be  conveniently  employed  for  the  preparation  of  various  sulphur 
compounds. 

When  benzylaniline  (1  mol.)  is  heated  with  sulphur  (2  atoms)  at 
220^  until  the  evolution  of  hydrogen  sulphide  ceases,  thiobenzanilide 
is  formed  ;  if,  however,  the  temperature  is  raised  to  250 — 260"^,  and 
the  heating  is  continued,  benzenylamidothiophenol  (m.  p.  115°)  is 
obtained.  Benzyltoluidine  and  other  benzyl  bases  behave  like 
benzylaniline. 

Tetramethyldiamidothiobenzophenone  can  be  easily  obtained  by 
heating  tetramethyldiamidophenylmethane  (50  grams)  with  sulphur 
(15  grams)  at  230°  until  the  evolution  of  hydrogen  sulphide  is  at  an 
end ;  thiobenzamide  can  be  prepared  by  heating  benzylamine  with 
sulphur  at  180^. 

Tribeuzylamiue  combines  with  bromine  in  glacial  acetic  acid  solu- 
tion, yielding  a  compound  of  the  composition  (C7H7)3XBr2 ;  this  sub- 
stance crystallises  in  golden  needles,  melts  at  157—159°,  is  recon- 
verted into  tribenzylamine  by  sulphurous  acid,  and  when  boiled  Avith 
water,  is  decomposed  into  benzaldehyde,  dibenzylamine,  and  ti'ibenzyl- 
amine. 

When  benzylamine  is  treated  with  bromine  in  glacial  acetic  acid 
solution,  it  yields  a  cry.stalline  substance  melting  at  103°,  which  seems 
to  have  the  composition  CHoPh-NHoBrj ;  this  bromo-compound  is 
■decomposed  by  warm  water  and  alcohol,  and  also  on  exposure  to  the 
ail',  into  benzonitrile  and  benzylamine  hydrobromide.  F.  S.  K. 
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Action  of  Paratoluidine  and  Aniline  on  Phloroglucinol.  By 
G.  MixUNNi  {Gazzetta,  20,  319 — 355). — Phloroglucinol  reacts  very 
energetically  with  paratoluidine  or  aniline  forming  compounds- 
analogous  to  those  obtained  by  the  action  of  tlie  aromatic  amines  on 
nionhydric  and  dibydric  phenols.  Botb  symmetrical  triparatolyltri- 
amidobenzene,  C6H3(XH-C7H7)3,  the  product  of  the  action  of  para- 
toluidine on  phloroglucinol,  and  tripbenyltriamidobenzene,  obtained 
from  aniline  and  phloroglucinol,together  with  a  number  of  their  deriva- 
tives, have  already  been  described  (  Abstr.,  1888, 1081).  The  following 
are  additional  products  : — The  nitrosyl  derivative  of  triparatolyltri- 
amidobenzene,  C6H3[N(C7n7)-N'0]3,  crystallises  from  boiling  alcohol  in. 
slender,  deep-brown  needles,  melts  at  233 — 234°,  and  dissolves  sparingly 
in  hot  benzene  and  in  alcohol  after  prolonged  boiling  ;  it  is  readily 
soluble  in  concentrated  sulphuric  acid  forming  a  dirty-green  solution. 

Diparatolyldiamidohydroxyhertzene,  OH-C6H3(NH-C7H7)2,  prepared 
by  heating  a  mixture  of  phloroglucinol  (1  mol.)  and  paratoluidine 
(2  mols.)  for  six  hours  at  140 — 150°,  crystallises  when  pure  from  a 
mixture  of  ether  and  light  petroleum  in  colourless  needles,  melts 
at  120 — 121°,  and,  on  exposure  to  the  air,  turns  grey  at  first,  but 
becomes  intensely  brown  after  a  time.  It  dissolves  readily  in  cold 
benzene,  alcohol,  and  ethei^  and  in  hot  alkalis,  but  only  very  sparingly 
in  boiling  water  and  in  concentrated  hydrochloric  acid.  It  is  also 
soluble  in  concentrated  sulphuric  acid  forming  a  colourless  solution 
which  turns  brown  on  heating,  and  reddish  on  addition  of  a  little 
potassium  nitrite.  The  hydrochloride  may  be  obtained  as  a  yellow, 
flocculent,  amorphous  precipitate  which  decomposes  as  soon  as  it  is. 
removed  from  the  acid  solution.     The  plat imim  salt, 

0  H-  CeHj  (NHC7H7)  j,PtCU, 

crystallises  in  brilliant,  bronze-coloured  scales,  insoluble  in  ether,  and 
only  very  sparingly  soluble  in  boiling  alcohol ;  it  is  decomposed  by  hot 
water;  on  heating  to  260°,  it  is  converted  into  a  brown,  amorphouf* 
powder. 

The  acetyl  derivative,  OH-C6H3(NAcC7H7)2,  crystallises  in  colour- 
less, microscopic  prisms,  melts  at  128 — 129°,  and  dissolves  in  cold 
alcohol  and  benzene,  and  very  sparingly  in  ether.  It  is  also  spa- 
ringly soluble  in  alkalis,  and  more  readily  in  concentrated  acids. 
Ammonia  precipitates  it  unchanged  from  its  hydrochloric  acid  solu- 
tion. 

The  benzoyl  derivative,  OBz-C6H3(NBzC7H7)2  (?),  forms  a  colour- 
less, crystalline  powder  consisting  of  microscopic  plates,  and  melts 
at  262 — 264°.  It  is  almost  insoluble  in  ether,  and  only  very 
sparingly  soluble  in  alcohol  and  benzene.  It  is  insoluble  in  alkalis, 
but  dissolves  in  concentrated  sulphuric  acid,  and  is  reprecipitated 
unchanged  on  diluting  the  solution.     Its  composition  is  doubtful. 

The  nitrosyl  derivative,  OH-CcIl3(]SrC7H7-NO)2,  crystallites  in 
brownish-red,  microscopic  needles  which  darken  on  heating  to  230°, 
but  do  not  fuse  even  at  260°.  It  is  veiy  sparingly  soluble  in  alcohol 
and  benzene,  and  almost  insoluble  in  ether. 

The  nitrosyl  deri\a.ii\e  of  tripbenyltriamidobenzene,  C6H3(XPh*NO)3, 
crystallises  from  alcohol  in  brilliant,  brown  needles,  melts  at  264 — 265°, 
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and  is  almost  insoluble  in  alcohol  and  benzene.       It  dissolves  in  cold 
concentrated  sulphuric  acid  forming-  a  solution  which  appears  dark- 
green  by  reflected  light,  and  copper-coloured  in  the  magnesium  light. 
Biphcvyldiamidohi/droxybenzcne,  OH'C6H3(NHPh)2,  is  prepared  by 
heating  phloroglucinol    with  aniline    in  the   theoretical    proportions 
for  six  hours  at  140 — 150°.     It  crystallises  from  a  mixture  of  ether 
and  petroleuni  in  slender,  white  needles  which  acquire  a  grey  tinge 
after  some  time,  melts  at  94 — 95°,  and  dissolves  readily  in  cold  alco- 
I    hoi,   benzene,   and   ether,  but  only  sparingly  in  water,  alkalis,   and 
i    hydrochloric  acid.      On   cooling  its  solution  in  potash,  a  substance 
'    separates  out,  readily  soluble  in  water.       It  dissolves  in  cold  concen- 
I    trated  sulphuric  acid,  and  the  solution  turns  blue  on  the  addition  of 
I    a  little  sodium  nitrite,  and  brownish-red  when  a  larger  quantity  is 
i    added.     The  hi/drocJiloride,  OH'C6H3(NHPh)2,2HCl,  is  an  amorphous, 
I    brownish-yellow    powder  which    is    decomposed    by    hot   water ;     it 
I    melts  at  85 — 90°,  and  is  soluble  in  alcohol,  but  not  in  ether.     The 
'   platinum  salt,  OH'C6H3(NHPh)2,PtCh,  crystallises   in  large,   yellow- 
ish-brown   plates    w^hich    dai-ken    at   230° ;     it    dissolves    readily    in 
boiling  alcohol,  but  is  insoluble  in  ether.    It  is  decomposed  by  boiling 
water. 

The  acetyl  derivative,  OH-C6H3(NPliAc)2,  forms  a  white,  crystal- 
line powder  which  melts  at  149 — 150°,  and  dissolves  readily  in  boiling 
alcohol  and  benzene.  It  is  modei-ately  soluble  in  hot  alkalis  and.  in 
cold  concentrated  acids.  Ammonia  precipitates  from  its  hydrochloric 
solution  a  white  powder  soluble  in  excess.  The  benzoyl  derivative, 
OH*C6H3(XPhBz)2,  is  obtained  by  treating  the  base  with  benzoic 
anhydi-ide.  It  crystallises  from  alcohol  in  large,  briglit-yellow 
needles,  melts  at  184 — 185°,  and  dissolves  readily  in  the  ordinary 
solvents,  and  also  in  boiling  alkaline  solutions  and  in  cold  concen- 
trated sulphuric  acid.  The  nitrosyl  derivative,  OH-C6H3(NPh'XO)2, 
crystallises  from  boiling  glacial  acetic  acid  in  bright-red  needles,  and 
blackens  without  melting  at  250°  ;  it  is  almost  insoluble  in  the  ordi- 
nary solvents,  but  dissolves  in  cold  concentrated  sulphuric  acid. 
Attempts  were  made  to  prepare  a  dihydroxy-derivative, 

C6H3(OH)2-NH-C7H;, 

by  moderating  the  reaction  between  phloroglucinol  and  paratoluidine, 
but  without  success,  the  monhydroxy-derivative  being  formed  in 
every  instance  ;  a  similar  failure  attended  an  attempt  to  prepare 
mixed  derivatives  of  the  type  C6H3(XH-C7H7)o-NHPh.  Prom  the 
foregoing  results,  it  appears  that  phloroglucinol,  a  trihydric  phenol, 
reacts  more  energetically  with,  aromatic  amines  than  the  dihydric 
phenols,  which  in  turn  are  more  active  than  the  monhydric  com- 
pounds. The  energy  of  reaction  must,  therefore,  depend  directly  on 
the  number  of  OH-groups  present.  Moreover,  in  view  of  the  complete 
analogy  between  the  action  of  ammonia  and  that  of  the  sub.stituted 
amines,  it  seems  probable  that  phloramine,  the  product  of  the  action 
of  ammonia  on  phloroglucinol,  is  also  a  derivative  of  trihydroxybenz- 

^       ^     j^  .X.  n  ,  ,         ,     •     ,    CH,-CO-CHo 

ene,  and  not  ot  the  secondary  phloroglucmol,    '  '       ,  as  mdi- 

cated  by  Baeyer  (Abstr.,  1886,  350).  S.  B.  A.  A. 
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Consecutive  Tetramidotoluene.  By  R.  Nietzki  and  R.  Rosel 
(Ber.,  23,  3216 — 3219). — A  mixture  of  the  mono-  and  di-nitro- 
derivatives  of  diacetylmetatoluylenediamine  is  obtained  when  di- 
acctylmetatoluylenediam.ine  is  mixed  with  carbamide  nitrate,  and 
then  gradually  introduced  into  nitric  acid  (6  pnrts),  which  has  been 
previously  distilled  with  sulphuric  acid,  the  temperature  being  kept 
at  from  5  to  10°.  The  two  compou.nds  are  precipitated  with  ice  and 
hydrolysed  with  dilute  sulphuric  acid  or  dilute  alkalis ;  the  niono- 
and  di-nitrometatoluylenediamine  obtained  in  this  way  can  be  easily 
separated  fi-oni  one  another,  as  the  latter  alone  is  soluble  in  alkalis, 
being  reprecipitated  on  the  addition  of  an  acid. 

Diniirometatoluylenediainine,  C6HMe(]S'02)2(NH>)o,  forms  slender, 
golden  needles  and  melts  above  oOC. 

Tetramidotoluene  sidphate,  C6HMe(N'H2)4,H2S04,  is  obtained  when 
the  diniti'o-compound  just  described,  or  tetrisonifcrosoresorcinol 
[Me  :  (N0H)4  =  1:3:4:5:6],  is  reduced  with  staimous  chloride 
and  hydrochloric  acid  ;  the  filtered  solution  is  treated  with  sulphuric 
acid,  then  mixed  with  a  considerable  quantity  of  alcohol,  the  precipi- 
tated sulphate  dissolved  in  moderatelj'  dilute  hydrochloric  acid  and 
reprecipitated  witli  alcohol ;  it  crystallises  in  small,  almost  colourless 
plates.  When  excess  of  sulphuric  acid  is  added  to  a  hydrochloric 
acid  solution  of  this  salt,  a  compound  of  the  composition 

C,HMe(NH2)4,2H2S04 

is  precipitated  in  small  plates. 

Tetramidotoluene  cannot  be  obtained  by  decomposing  one  of  its 
salts,  as  it  rapidly  oxidises  on  exposure  to  the  air ;  solutions  of  its 
salts  are  coloured  brown  by  ferric  chloride  and  other  oxidising  agents, 
but  a  definite  oxidation  product  could  not  be  obtained. 

A  quinoomline  of  the  composition  C3iH24N4  is  gradually  deposited 
in  yellowish-red  needles  when  tetramidotoluene  sulphate  is  heated 
with  benzil  and  sodium  acetate  in  alcoholic  solution  ;  it  melts  at 
222 — 225°,  and  dissolves  in  concentrated  sulphuric  acid  j'ielding  a 
red  solution,  the  colour  of  which  changes  to  yellow  on  the  addition  of 
water. 

Croconic  acid  also  combines  with  tetramidotoluene,  yielding  a 
dark-brown  azine,  which  crystallises  in  needles,  but  is  so  insoluble  in 
all  ordinary  solvents  that  it  cannot  be  purified  hj  recrystallisation. 

When  tetramidotoluene  sulphate  is  heated  with  sodium  acetate  and 
acetic  anhydride,  a  compound  of  the  composition  C15H00N4O4  is 
obtained ;  this  substance  crystallises  in  colourless  needles,  melts  at 
305°,  is  moderately  easily  soluble  in  hot  water,  and  is  probably  a 
triacetylethenyltetramidotoluene  of  the  constitution 

C6HMe(NHAc)2<^'^>CMe. 

It  dissolves  in  dilute  hydi"ochloric  acid,  and  on  adding  ammonia  to 
the  solution,  a  colourless,  very  readily  soluble  base  melting  at  282"^  is 
precipitated  ;  judging  from  the  anah'sis  of  the  picrate,  this  base  is 
probably  diacctylethenyltetramidotoluene.  F.  S.  K. 


i 
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Diazo-compounds.  By  H.  Goldsciimidt  {Ber.,  23,  3'220 — 322-2). 
— The  iiiitlior  liiis  di;terminfd  the  molecular  weight  of  meta-  and 
para-nitrodiazobeiizeiui  nitrate  and  of  diazohenzene  chloride,  in 
aqueous  solution  by  Raoult's  method  ;  the  experiments  have  shown 
that  in  very  dilute  aqueous  solutions  these  salts  are  completely  dis- 
sociated, but  that  in  more  concentrated  solutions  the  observed 
molecular  weight  increases  rather  rapidly,  more  quickly,  in  fact,  than 
is  the  case  with  most  metallic  salts ;  the  electrical  conductivity  of 
solutions  of  diazo-salts  is  also  being  investigated.  F.   S.  K. 

Aldoximes.  By  E.  Beckmann  (Ber.,  23,  3319—3331,  and  3331— 
3341). — Salicylaldoxime  (m.  p.  .57°)  may  be  converted  into  an  isomeric 
modification  Ijy  the  action  of  hydrochloric  acid,  either  at  the  ordinary 
temperature  or  on  heating.  The  cc-henzyl  ether  of  this  compound  is 
prepared  by  the  action  of  sodium  ethoxide  and  benzyl  chloride,  and 
crystallises  from  warm  alcohol  in  slender,  colourless,  interlaced 
needles  which  melt  at  62 — G3°. 

The  same  compound  is  also  obtained  by  heating  an  alcoholic  solu- 
tion of  salicylaldehyde  with  a-benzylhydroxylamine  hydrochloride 
and  hydrogen  sodium  carbonate.  The  corresponding  [i-ljenzyl  ether  is 
formed  in  a  similar  manner  from  /i-benzylhydroxj'lamine,  and  crystal- 
lises from  dilute  alcohol  in  jiale-yellow,  lustrous,  rectangular  plates 
which  melt  at  99—100°. 

Action  op  Phenylcarbimide  on  the  Benzaldoxuies. — The  phenyl 
isocyanate  employed  in  the  following  experiments  boiled  at  161 — 162^, 
and  was  absolutely  free  from  hydrogen  chloride.  /3-Benzaldoxime  is 
dissolved  in  12 — 14  parts  of  absolute  ether,  and  treated  at  5°  -with 
rather  less  than  the  calculated  quantity  of  phenylcarbimide ;  a  copious 
white  precipitate  is  immediately  formed,  consisting  of  microscopic, 
quadi-atic  plates  which  melt  at  74 — 7h°  with  evolution  of  gas;  on 
boiling  with  dilute  potash,  carbonic  anhydride,  aniline,  and  diphenyl- 
carbamide  are  foinied.  On  warming  equivalent  quantities  of  /3-benz- 
aldoxime  and  phenylcarbimide  dissolved  in  benzene,  and  evaporating 
the  solution,  ci-ystals  are  deposited  which  melt  at  94°  with  evolution 
of  gas;  the  substance  is  isomeric  with  the  previous  compound,  and 
has  already-  been  prepared  by  Goldschmidt  (Abstr.,  1890,  251). 
Carbonic  anhydride  and  a  trace  of  diphenylcarbamide  are  formed 
by  the  action  of  dilute  potash.  The  first  of  these  isomerides  is  very 
sparingly  soluble,  and  is  converted  into  the  higher  melting  derivative 
on  w^arming  with  benzene,  but  this  latter  cannot  be  transformed  into 
the  lower  melting  compound.  Xeither  of  the  substances  reacts  with 
phenylcarbimide ;  with  hydrogen  chloride,  both  yield  the  compound 
(m.  p.  134°)  described  by  Goldschmidt  {loc.  cit.).  By  the  action  of 
dilute  soda  in  the  cold,  the  lower  melting  compound  yields  chiefly 
/3-benzaldoxime,  whilst  benzonitrile  is  the  principal  product  from  the 
higher  melting  modification. 

By  the  action  of  phenylcarbimide  on  a-benzaldoxime  in  ethereal 
solution,  a  compound  separates  Avhich  melts  at  75°  and  is  identical 
with  the  above  derivative  from  /j-benzaldoxime ;  if  this  substance  is 
removed  and  the  solution  allowed  to  remain  for  a  short  time,  a  second 
compound   ci'ystallises  out  in   needles  which  melt  at  135° ;   this  has 
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previously  been  described  by  Goldschmidt.  a-Benzaldoxime  is,  there- 
fore, less  stable  than  has  hitherto  been  supposed  ;  it  is  also  fonud  that 
by  "warminsr,  or  by  keeping  the  r-aldoxime  for  some  time,  the  yield  of 
the  ^-derivative  is  increased.  The  author  suggests  that  the  two 
compounds  obtained  from  /3-benzaldoxime  and  phenylcarbimide  are 
represented  by  the  following  formulae  : — 

H     Ph  H     Ph 

(M.  p.  74".)  (M.  p.  9-i°.) 

Benzalhenzamide,  NHBz'C7H:,  is  obtained  by  the  action  of  benzoic 
chloride  on  /i-benzaldoxime  benzyl  ether,  and  crystallises  from  benz- 
ene in  colourless  plates  which  melt  at  105°.  Acetic  chloride  and 
phosphorus  oxychloride  act  in  a  similar  manner,  but  hydrogen  chloride 
in  benzene  solution  causes  no  change.  The  compound  may  be  pre- 
pared synthetically  from  benzjlamine  and  benzoic  chloride.  On 
heating  the  amide  with  hydriodic  acid,  benzyl  iodide,  benzoic  acid, 
and  ammonia  are  formed,  whilst  in  similar  circumstances  ^-benzald- 
oxime  benzyl  ether  yields  a  small  quantity  of  benzoic  acid  and  benzyl- 
amine.  Goldschmidt  prepjared  a  compound  (m.  p.  121°)  by  the  action 
of  phenylcarbimide  on  /3-benzaldoxime  benzyl  ether  ;  this  result  is 
confirmed.  On  heating  with  concentrated  hydriodic  acid,  benzyl 
iodide  is  formed ;  boiling  hydrochloric  acid  is  without  action,  but  on 
heating  at  140°,  complete  decomposition  takes  place  ;  the  compound  is 
unchanged  by  sulphuric  acid  at  ordinary  temperatui^es. 

By  the  action  of  sodium  ethoxide  on  the  carbanilido-product  dis- 
solved in  alcohol,  carbonic  anhydride  is  eliminated,  and  a  basic  com- 
pound of  the  formula  C20H18N2  is  obtained,  which  crystallises  from 
dilute  alcohol  in  large,  flat,  rectang-ular  plates  melting  at  99 — 100°. 
The  hydrocliloride  crystallises  with  difficulty.  The  same  compound 
is  formed  by  the  action  of  benzanilidiimido-chloride  on  benzyl- 
amine,  and  it  must  therefore  be  regarded  either  as  symmetrical 
benzylplienylbenzenylamidine,  or  as  a  quinazoline  derivative  (see 
below).  The  compound  is  not  acted  on  by  hydrochloric  acid  and 
alcoholic  ammonia  ;  on  heating  with  hydriodic  acid,  it  yields  benzoic 
acid,  ammonia,  and  aniline. 

On  heating  the  carbanilido-derivative  with  alcoholic  ammonia  at 
100°  for  an  hour,  benzylideneaniline  is  formed,  together  with  a  viscid, 
oily  liquid  which  3-ields  benz^-lidenephenylhydrazone  on  treatment 
with  phenylhydrazine ;  its  molecular  weight  is  111,  as  determined  by 
Raoulfs  method;  the  compound  contains  two  CHPh  groups,  together 
with  the  complex  I^Ph,  but  its  exact  constitution  is  not  yet  deter- 
mined. 

Of  the  three  formulte  for /3-benzaldoxime,  namely,  PhC!N(0H)C;H7, 
OH-CPluN-CSH;,  and  PhCH-N-CvH;,  the    author  has  previously  ad- 


O 

vanced  the  first  two  ;   the  above  results  point,  however,  to  the  absence 
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of  a  hydroxyl  crronj),  and  consequently  the  third  one  -would  appear  to 

be  the  most  probable.     The  compound  formed  by  the  action  of  pbenyl- 

■V-  i_r p  XT  pi 

carbimide  would  be  represented  by  the  formula   Xtttdt,  rv  rv-k-^-^^'^' 

which  would  account  for  its  great  stability;  by  the  elimination  of 
carbonic  anhydride,  an  amidine  or  quinazoline  derivative  would  be 
formed,  with  the  formula   CeHs-CH/NH-CPhiNPh  or 

V^^--^^>CHPh 

CoH^-NPh^ 

respectively.  J.   B.   T. 

Dyes  of  the  Primuline  Group.  By  E.  Trautmann  (Chem.  Centr., 
189U,  ii,  440—441 ;  from  Mon.  Sci.  [4],  4,  811— 820).— If  dehydro- 
thiotoluidine,  prepared  by  heating  paratoluidine  with  sulphur  (Grreen, 
Trans.,  1889,  227  ;  Gattermann  and  Pfitzinger,  Abstr.,  1889,  867),  be 
heated  with  methyl  alcohol  and  hydrogen  chloride  or  iodide  at 
150 — 200°,  the  salts  of  the  ammonium  base 

C6H3Me<g>C-C6Hi-NMe3-OH 

are  formed ;  the  chloride  has  been  introduced  into  the  market  undei* 
the  name  thiojlavin,  and  is  a  similar  dye  to  auramine.  The  primuline 
base  is  prepared  by  heating  thiotoluidine  or  dehydrothiotoluidine,  or 
even  paratoluidine,  with  sulphur;  its  constitution  has  not  yet  been 
established.  Treatment  with  fuming  sulphuric  acid  converts  it  into 
the  sulphonic  acid,  the  sodium  salt  of  which  is  primuline.  (For  the 
similar  dyes  obtained  from  metaxylidine  and  pseudocumidine,  see 
Abstr.,  1889,  602.)  Dehydrothioxylidine  unites  with  a-naphthol-a- 
sulpbonic  acid,  forming  the  dye  named  "  _Er/A-a."  Thiazole-yelloic  is 
sodium  amidoazodehydrothiotoluidinesulphonate ;  it  dyes  unbleached 
fibre  greenish-yellow  and  cannot  be  deazotised  on  the  tibre. 

J.   W.  L. 

ParachloracetotolTiidide  and  Metaparanitrochloracetotolu- 
ide.  By  H.  Kckenroth  and  A.  Donner  (i'er.,  23,  3287—3289). — 
Pai-achloracetotoluidide  has  previously  been  obtained  by  the  action  of 
chloracetic  chloride  on  paratoluidine,  and  may  be  prepared  by  heating 
paratoluidine  (1  mol.)  with  chloracetic  acid  (2  mols.)  at  80 — 90°  for 
two  hours  ;  the  product  is  treated  with  water  and  recrystallised  from 
alcohol.  If  the  temperature  is  allowed  to  rise  somewhat,  a  second 
compound  is  formed,  which  is  being  further  investigated  ;  it  is 
sparingly  soluble  in  water,  but  dissolves  in  dilute  potash,  and  is  pre- 
cipitated by  hydrochloric  acid ;  fi^om  alcohol,  it  crystallises  in  white 
needles  melting  above  230°  with  decomposition. 

Nitrochloroacetofoluidide,  NO-.-CeHsMe-NH-CO'CHoCl 

[Me  :  NO,  :  NH  =  1  :  3  :  4], 

is  prepared  by  the  action  of  nitric  acid  at  ordinary  temperatures  on 
the  chloracetic  derivative,  and  crystallises  from  alcohol  iu  yellow 
needles  which  melt  at  122"  and  yield  metaparanitrotoluidine  on  treat- 
ment with  potash.  J.  B.  T. 
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Action  of  Potassium  Hypobromite  on  Phenylsuccinamide.  By 
S.  HooGEWERFFaud  W.  A.  TAX  DoRP  (jBec.  Trav.  Chim.,  9,  33 — 68). — In 
a  previous  communication  (Abstr.,  1889,  981),  the  authors  have  shown 
that  chlorine,  bromine,  hydroxy!,  and  nitrosyl  are  extremely  mobile 
when  combined  with  nitrogen,  compounds  containing  such  a  combina- 
tion readily  undergoing  an  intramolecular  change,  in  which  the 
negative  element  or  group  is  displaced  by  a  more  positive  radicle.  In 
continuation  of  these  researches,  they  have  investigated  the  action  of 
potassium  hypobromite  on  phenylsuccinamide,  and  the  properties  of 
the  bromamido-compound  thus  obtained. 

The  phenylsuccinamide  required  for  these  experiments  was  pre- 
pared by  the  method  given  by  Menschutkin  (this  Journal,  1872,  497). 
15  grams  of  this  substance  is  dissolved  in  a  solution  of  18  grams  of 
pota.sh  and  12  grams  of  bromine  in  300  c.c.  of  water,  then  diluted 
with  600  c.c.  of  water,  acidified  with  acetic  acid,  and  the  precipitate 
thus  obtained  washed  with  water.  The  product  could  not  be  obtained 
pure,  but  was  found  to  contain  bromine,  and  from  its  reactions  is  un- 
doubtedly a  bromamidopJienylsitccinamide,  XHBr*C4H402*XHPh.  On 
warming  its  solution  in  alcohol  or  acetone,  an  intramolecular  change 
takes  place,  parahromoplienylsuccinamide,  NHo'C4H402*XH"C6H4Br, 
being  formed.  The  latter  is  sparingly  soluble  in  cold  water  and  ether, 
more  readily  in  hot  water,  and  very  easily  in  boiling  alcohol  and 
acetone.  It  crystallises  in  needles  or  plates  which  melt  at  213 — 215° 
with  decomposition.  On  boiling  with  aqueous  potash,  it  yields  fii'st 
parabromophenylsuccinamic  acid  and  ammonia,  the  former  decom- 
posing on  further  heating  with  potash  into  parabromaniline  and 
succinic  acid.  Parahromophevylsuccinaviic  acid  crystallises  in  needles, 
melts  at  186 — 187°,  and  is  readily  soluble  in  alcohol  and  acetone, 
sparingly  in  ether  and  water.  It  may  also  be  prepared  by  the  action 
of  alkaline  potassium  hypobromite  on  phenylsuccinamic  acid.  Its 
baritim  salt  forms  needles  or  plates,  and  its  copper  salt  is  a  pale-blue 
precipitate. 

By  the  action  of  warm  dilute  potash  on  bromamidophenylsuccin- 
amide,  the  bromine  is  displaced  by  hydroxyl,  and  an  intramolecular 
change  takes  place  at  the  same  time.  To  carry  out  the  reaction, 
10  grams  of  phenylsuccinamide  are  converted  into  the  bromamide,  and 
the  latter  is  dissolved  in  a  solution  of  6  grams  of  potash  in  34  c.c.  of 
water,  50  c.c.  of  concentrated  potash  solution  is  then  added,  and  the 
whole  warmed  for  2  J  hours  at  55 — 60°.  On  the  addition  of  hydrochloric 
acid,  a  precipitate  is  obtained,  which  is  purified  by  dissolving  it  in 
potash,  reprecipitating  with  hydrochloi'ic  acid,  reducing  its  alkaline 
solution  Avith  sodium  amalgam,  and  recrystallising  from  hot  water. 
Its  composition  was  found  on  analysis  to  be  CioHioNeOa.  On  passing 
hydrogen  chloride  into  its  alcoholic  solution  and  adding  sulphuric 
acid,  it  very  readily  yields  an  ethyl  salt,  and  therefore  contains  a 
carboxyl  group.  It  loses  the  elements  of  water  on  boiling  with  acetic 
chloride,  foi-ming  a  substance  which  is  reconverted  by  alkalis  into  the 
original  compound,  and  on  fusion  with  potash  decomposes  into 
carbonic  anhydride,  aniline,  and  /3-amidopropionic  acid.  From  these 
facts,  it  follows  that  the  acid  has  the  constitution 
KHPh-CO-XH-CH.-CH/COOH, 
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and  it  may  be  tfrmed  flicnyl-ft-urcxdopropionic  acid  or  phenyl  -  ^-ladur- 
nmic  acid.  It  crystallises  in  needles  or  plates  melting  when  quite  pure  at 
171 — 172°,  and  is  readily  soluble  in  alcohol,  acetone,  warm  Avater,  and 
warm  acetic  acid,  sparino^ly  in  ether,  and  almost  insoluble  in  benzene 
and  light  peti-oleum.  The  calcium  salt,  (Cii)HiiN203)iCa,  forms  con- 
centrically grouped  needles,  and  the  silver  salt,  CioHnN20:)Ag,  an 
amorphous,  Avhite  precipitate,  which  is  fairly  stable  towards  light. 
The  ethyl  salt,  CuiHnNiOsEt,  crystallises  from  water  containing  a  little 
sodium  carbonate,  in  needles,  melts  at  84 — 85°,  and  is  readily  soluble 
in  alcohol,  ether,  and  benzene,  sparingly  in  light  petroleum. 

As  already'  stated,  the  acid  is  split  up  on  fusion  with  potash  into 
carbonic  anhydride,  aniline,  and  /j-amidopropionic  acid.  The  latter 
is  best  isolated  as  the  platinochloride  of  its  ethyl  salt,  which  is  ob- 
tained by  passing  hydi-ogen  chloride  into  the  alcoholic  solution  of  the 
acid,  evaporating,  and  treating  the  alcoholic  solution  of  the  residue 
with  platinic  chloride  solution.  It  separates  in  yellow  needles,  con- 
taining water  of  crystallisation  which  is  given  off  at  90 — 100°,  the  salt 
then  having  the  composition  (C5HiiN02).;,H2PtCl6.  It  is  readily  soluble 
in  water,  melts  at  193°  with  evolution  of  gas,  and  is  identical  with  the 
compound  prepared  synthetically  from  /5-iodopropionic  acid.  The 
hydrochloride,  CsHnNOjjHCl,  forms  hygroscopic  crystals. 

The    compound    obtained    by    the    action    of    acetic   chloride    on 

phenylureidopropionic    acid    has    the    composition     CioHmNaOo,     and 

crystallises    in     needles    which    melt    at    231 — 234°,    and    do    not 

volatilise  without   decomposition.     It  stands   in   the  same  relation  to 

phenylureidopropionic  acid  as  hydanto'in  to  hydantoic  acid,  and  has, 

NPh'CO 
therefore,  the  constitution  '-^C)<Cin-TJ.ptT  ^CHo,   and  may  be  termed 

phenylhydrouracil.  By  the  further  action  of  acetic  chloride  at  100°, 
or  by  acting  with  an  excess  of  the  latter  on  the  acid,  phenylacefyl- 
hydrouracil,  C12H12N3O3,  is  obtained,  and  crystallises  in  needles  melting 
at  135—138°. 

That  phenylureidopropionic  acid  has  really  the  constitution  above 
assigned  to  it  has  been  further  shown  by  its  synthetical  formation 
from  phenylcarbamide  and  yS-amidopropionic  acid.  On  heating 
these  two  compounds  together  at  136°,  the  following  reaction  takes 
place : — 

NHPh-CO-NHa  +  NH2-CH2-CH2-COOH  = 

NHPh-CO-NH-CHa-CH,-COOH  +  NH3. 

The  compound  thus  obtained  is  identical  in  all  respects  with  the 
acid  above  described,  but  the  yield  is  not  good. 

The    formation     of    phenyl-/5-ureidopi'opionic    acid    from    phenyl- 

succinamide  is  very  difficult,  and  perhaps  impossible,  to  explain,  if  the 

latter  has  the  symmetrical  constitution  usually  assigned  to  it,  namely, 

NHj-CO-CHvCHo'CO-NHPh.     It  has,  however,  been  shown  by  Auger 

(Abstr.,  1888,  952)  that  asymmetrical  succinamide  can  exist,  and  the 

authors  believe  that  phenylsuccinamide  has  also  the  asymmetrical  con- 

.      .       CH2-CH2^  ^     NHPh    ^^     ,  . ,  ^     ,        , 

stitution    I  _        ^>^<L-KrT-r      ?   the    bromanndo-compound  then  be- 
CO O  NH2 
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ripr  .njj  "N^HPli 

coining    I     "      n^^'^ivrTTTa   •       "^^^    potassium    salt    of    the    latter 

undergoes     an     intramolecular     change,     forming     the     compound 

I     "        'I  ^„-^,  ,  which  bv  the  fnrther  action  of  potash  yields 

CO  —  0- CBr-ISTHPh  -^  f  J 

C00K-CHo-CH2-XH-C(0H)(0K)-NHPh;    this   then   loses   the   ele- 
ments of  KOH.  forming  phenyl-/i-ureidopropionic  acid, 
COOK-CH^-CH^-NH-CO-I^HPh. 

When  parabromophenjlsuccinamide  is  treated  mth  potassium 
hypobromite,  it  yields  an  unstable  bromamide,  which  is  readily  con- 
verted into  the  corresponding  hromoplienylureidopropionic  acid, 
CioHnBrN"203.  by  the  action  of  potash.  This  acid  is  readily  soluble 
in  warm  alcohol,  sparingly  in  ether,  benzene,  and  hot  water,  and 
crystallises  in  flat  needles  which  decompose  at  229°.  On  fusion 
with  potash,  it  yields  parabromaniline,  and  its  alkaline  solution 
is  reduced  by  sodium  amalgam  to  phenylnreidopropionic  acid.  Its 
calcium  salt  is  a  very  voluminous  precipitate,  and  its  silver  salt  forms 
white  flocks. 

By  the  action  of  potassium  hypobromite  (1  mol.)  on  phenylureido- 
propionic  acid,  no  monobromo-compouud  could  be  obtained,  but  with 
■2  mols.  of  hypobromite,  a  small  quantity  of  dibromophenylureidopropionic 
acid,  CiiiHinBr.N'oO;,,  was  formed,  crystallising  in  needles  which  melt  at 
201 — 202°  and  yielding  dibromaniline  (m.  p.  78 — 81°)  on  fusion  with 
potash.  If  3  mols.  of  hypobromite  are  employed,  trihromopTienyl- 
ure'idopropionic  acid,  CioHgBrsNoOs,  is  obtained,  and  is  also  formed  in 
smaller  quantity  with  the  dibromo-corapound  when  only  2  mols.  of 
hypobromite  are  used.  It  separates  from  acetic  acid  in  crystals  which 
melt  at  219 — 220°  with  decomposition,  and  yields  symmetrical  tri- 
bromaniline  on  fusion  with  potash.  H.   Gr.   C. 

Carbamide  Derivatives  of  Amidocinnamic  Acid,    By  F.  W. 

XloTHSCHiLD  {Ber.,  23,  3841 — 3346). — Ortliouramidociniiamic  acid, 
NHo-CO-NH-CfiHi-CHlCH-COOH,  is  prepared  by  the  action  of 
potassium  cyanate  on  orthamidocinnamic  acid  hydrochloride,  and  crys- 
tallises from  water  in  small,  pale-yellow  needles  which  dissolve  in 
ammonia  and  also  in  hydrochloric  acid ;  the  aqueous  solution  has  an 
acid  reaction. 

Orthamidocinnamic  acid  thioci/anate, 

cnsh,nh,-c,H/Ch:ch-cooh, 

is  obtained  in  a  similar  maimer  to  the  previous  compound,  and  i? 
deposited  from  water  in  tufts  of  prismatic  crystals  which  melt  at 
152"  with  evolution  of  gas.  On  heating  the  compound  at  110 — 120° 
for  18  hours,  orthothiouramidocinnamic  acid, 

NHo-CS-NH-CeH^-CHiCH-COOH, 

is  formed,  which  melts  at  286 — 239°,  and  is  insoluble  in  alcohol,  but 
<lissolves  in  hot  glacial  acetic  acid  or  ammonia. 

OrthoaUylthiourawidocinnamic  acid, 

C3H5-nh-csnh-C6H4-ch:ch-cooh, 
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crystallises  from  a  small  quantity  of  acetic  acid  on  tlie  addition  of 
water  in  wiiite  needles  which  melt  at  204 — 208"  with  decomposition. 
Orthopheni/Uhiouramidocinnamic  acid, 

NHPh-CS-NH-CeHi-CHiCH-COOH, 

crystallises  from  glacial  acetic  acid,  and  melts  at  235 — 237^. 

By  the  action  of  carbon  bisulphide  on  orthamidocinnamic  acid  at  100°, 
a  compound  is  obtained  Avhich  is  probably  orthocarbocinnamyldithio- 
carhamic  acid,  CSSH-NH-CeHi-CHiCH-COOH ;  it  crystallises  from 
water  in  white,  microscopic  prisms,  melts  at  185 — 187°,  and  is  soluble 
in  ammonia  but  insoluble  in  hydrochloric  acid. 

Metathiocyanamidocinnamic  acid  is  prepared  by  the  action  of  thio- 
cyanic  acid  on  metamidocinnamic  acid  ;  it  ciystallises  from  alcohol, 
melts  at  148 — 149°,  and  is  very  readily  soluble  in  Avater  and  alcohol 
in  the  cold.  The  corresponding  para-de rivative  crystallises  from  water 
in  pale,  yellowish-brown  needle.^,  which  remain  unmelted  at  272°, 
but  decompose  on  suddenl}--  heating.  It  yields  a  Avhite  silver  salt. 
On  evaporating  an  aqueous  solution,  and  heating  the  residue  for  some 
time  at  100^,  parathiouramidociunamic  acid  is  obtained  as  a  yellow 
substance  insoluble  in  alcohol ;  it  remains  solid  at  273°,  but  melts  with 
gas  evolution  when  heated  on  platinum  foil.  J.  B.   T. 

Aromatic  Alkyl  Ketones;  their  Oxidation  by  Potassium 
Permanganate.  By  A.  Claus  (J.jjr.  Chem.  [2J,  42,  508—516  ;  com- 
pare Abstr.,  1890,  769,  979). — Paracymyl  methyl  ketone  [Me  :  Ac  :  Pr 
=  1  :  2  :  4]  is  a  nearly  colourless  oil  which  boils  at  249 — 250^  (un- 
corr.),  and  does  not  solidify  at  — 10°.  The  oxime  was  obtained.  The 
phenylhydrazide  forms  lustrous,  colourless  needles  which  melt  at  134° 
(uncorr.).  By  reduction  with  zinc-dust  in  alcoholic  potash,  the  ketone 
yields  paracymylmethylcarhinol  [Me  :  Pr  :  CHMe-OH  =  1  :  4  :  2],  an 
uncrystallisable  oil  which  boils  above  300°.  The  constitution  of  this 
ketone  is  settled  by  the  fact  that  it  yields  methylisophthalic  acid 
[Me  :  (COOH),  =  1:2:4]  (m.  p.  332°),  identical  with  Jacobsen's 
/^-xylidenic  acid  (Abstr.,  1882,  188)  ;  the  potassium,  (with  2  mols.  HoO), 
barium  (with  2  mols.  HoO),  and  silver  (with  1  mol.  HoO)  salts  of  this 
acid,  and  the  cldoride,  and  the  amide  are  described  ;  further  oxidation 
converts  this  acid  into  trimellitic  acid  [1:2:4]  (m.  p.  210°,  uncorr.). 

Paracymylghioxylic  acid  [Me  :  CO'COOH  :  Pr  =  1:2:4],  obtained 
by  oxidising  the  ketone  in  the  cold  with  potassium  permanganate,  is 
a  thick,  yellow  oil ;  it  decomposes  at  220°,  and  dissolves  in  the  usual 
solvents  except  water;  the  calcium  (with  2  mols.  H2O),  barium  (with 
1  mol.  HoO),  and  silver  salts  were  obtained.  When  reduced  with 
sodium  amalgam,  this  acid  yields  paracymylglycollic  acid 

[Me  :  CH(OH)-COOH  :  Pr  =  1  :  2  :  4], 

which  forms  crystals  melting  at  124°  (uncorr.),  and  soluble  in  the 
usual  solvents,  except  cold  Avater;  the  sodium,  potassium,  calcium- 
(with  2^  mols.  H.O),  barium  (with  3  mols.  H.O),  silver,  copper  (Avith 
8  mols.  HoO),  and  lead  salts  are  described. 

By  heating  paracymyl  methyl  ketone  w4th  ammonium  sulphide  in  a 
sealed  tohe  paracymylacetamide  [Me  :  Pr  :  CHjCONHo  =  1  :  2  :  4]  is 
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obtained :  this  crystallises  in  thin,  lustrous  scales,  melts  at  123°  (iin- 
corr.),  sublimes,  and  dissolves  in  the  usual  solvents,  except  cold  water. 
Paraci/mylacetic  acid  is  obtained  by  saponifying  the  amide  ;  it  crystal- 
lises in  flat,  lustrous,  colourless  needles  which  melt  at  70°  (uncorr.), 
and  dissolve  in  the  usual  solvents,  except  cold  water  ;  the  sodium  (witli 
2  moLs.  H3O),  potassium-  (with  lA  mols.  H2O),  calcium  (with  4  mols. 
HoO),  harium  (with  6  mols.  HiO),  and  silver  salts  are  described. 

A.  G.  B. 

Benzoic  Fluoride.  By  E.  Guexez  (Compt.  rend.,  Ill,  681 — 682). 
— This  compound  can  be  prepai'ed  by  Moissan's  reaction.  Silver 
fluoride  and  benzoic  chloride  in  equivalent  proportions  are  heated  in 
a  sealed  tube  at  190°  for  five  to  six  hours.  The  product  is  distilled 
fi'om  the  silver  chloride,  and  even  if  excess  of  silver  fluoride  has  been 
used,  the  liqaid  must  be  heated  again  in  a  sealed  tube  with  more 
silver  fluoride,  in  order  to  ensure  the  complete  decomposition  of  the 
benzoic  chloride. 

Benzoic  fluoride  is  a  colourless  liquid  with  an  odour  resembling  that 
of  benzoic  chloride,  but  much  more  irritating.  It  boils  at  145°,  burns 
with  a  smoky  flame  with  a  blue  edge,  is  heavier  than  water,  by  which 
it  is  decomposed  into  benzoic  and  hydrofluoric  acids,  and  is  rapidly 
decomposed  by  solutions  of  alkalis,  especially  on  heating.  Benzoic 
fluoride  attacks  glass  with  great  rapidity,  with  foi'mation  of  silicon 
fluoride,  an  alkaline  fluoride,  and  benzoic  anhydride.  C.   H.  B. 

Conversion  of  Cinnamic  into  Isocinnamic  Acid.  By  E. 
Erlexmeyer  (JBer.,  23,  3130 — 3131). — Since  both  a-  and  /i-bromo- 
cinnamic  acid  yield  benzaldehyde  on  oxidation,  the  bromine  atom  must 
be  in  the  a-position  in  both  compounds  ;  it  is  probable,  therefore,  that 
the  so-called  /3-bromocinnamic  acid  corresponds  with  isocinnamic  acid 
and  the  a-bromo-acid  with  ciunamic  acid.  This  view  is  rendered  very 
probable  by  the  fact  that  when  the  /3-acid  is  treated  with  hydrogen 
under  certain  conditions,  it  yields  isocinnamic  acid  and  variable  quan- 
tities of  cinnamic  acid ;  the  iso-acid  obtained  in  this  way  exhibits  all 
the  properties  of  the  natural  isocinnamic  acid  discovered  by  Lieber- 
mann.  F.  S.  K. 

Metaxylalphthalide.  By  E.  Heilmann  {Ber.,  23,  3157—3168). 
— Metatoluylacetic  acid  is  prepared  In-  heating  metaloluylacetonitrile 
with  three  parts  of  concentrated  hydrochloric  acid  at  100°  for  4 — 5 
hours.  On  fusing  metatoluylacetic  acid  with  an  equal  weight  of 
phthalic  anhydride,  together  with  a  small  quantity  of  anhydrous 
sodium  acetate,  water  and  carbonic  anhydride  are  eliminated,  aud  a 

substance  with  the  formula  CO<^p,  tt  ]>ClCH-C6H4Me  is  formed;  if 

the  group  CH-CsH^Me  is  termed  xylal,  then  this  compound  would  be 
called  metaxylalpht halide.  It  crystallises  from  alcohol  in  pale-yellow 
needles  melting  at  152 — 153°,  and  is  very  sparingly  soluble  in  the 
ordinary  media ;  the  yield  is  64  per  cent,  of  the  theory.  On  treat- 
ment with  potash,  xylalphthalide  is  hydrolysed,  and  the  unsaturated 
acid  Avhich  is  first  formed  changes  spontaneously  into  the  com- 
pound  CeHiMc-CH.-CO-CeHi-COOH  ;  this  is  deposited  from  alcohol 
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on  the  addition  of  water,  in  long,  lustrous  crystals  which  melt  at 
111 — 112°.     The  covi'csponding  oximidolactone, 

CO<^"j^>C-CH,-aHiMe, 

is  prepared  by  the  action  of  hydroxylamine  on  tlie  acid,  and  crystal- 
lises froin  dilute  alcohol  in  white,  lustrous  needles  whicli  melt  at 
13^^ — 134°,  and  are  insoluble  in  alkalis. 

By  the  action  of  akioholic  ammonia  on  xyla][)hthalide,  methylde- 
o:ci/benzomcarbo.vyla))iiJe  is  formed;  it  is  diflBeult  to  isolate  and  readily 
loses  the  elements  of  water,  metaxylalphthalimidine, 

CO<(?^^>C:CH-CcH,Me, 

being  obtained ;  this  crystallises  from  alcohol  in   needles  which  melt 

at  165°.     mtro-xylaljjhthalimidine,  CO<^jJ^'>C:C(NO,)-C6H4Me,  is 

prepared  by  the  action  of  nitrous  acid  on  xylalphthalimidine ;  it  crvs- 
talHses  from  alcohol  in  j-cllow,  lustrous  needles,  and  melts  "at 
157 — 159°.  The  reaction  is  explained  by  assuming  that  an  unstable 
dinitro- derivative  is  first  formed,  from  which  the  mononitro-compound 
is  produced  by  the  elimination  of  nitrous  acid.     Duiitro-xylalphthalide, 

C0<^^~>C(N0,)-CH(N03)-CcHiMe,  is  prepared  by  the  action  of 

nitrous  acid  on  xylalphthalide,  and  crystallises  from  acetic  acid  in 
white,  lustrous,  rhombohedral  plates,  which  soften  at  125°  and  melt 
at  133*^  with  evolution  of  gas.     Nitro-xylalphthalide, 

C0<^~  >C:C(N"0,)-C6H,Me, 

is  prepared  by  heating  the  previous  compound  with  dilute  alcohol  ; 
it  crystallises  in  yellow,  lustrous  needles,  and  melts  at  144°  with 
decomposition. 

Nitro-xylalphthalide  is  dissolved  in  potash,  and  the  solution  acidified 
with  h^'drochloric  acid  ;  the  product  consists  of  a  mixture  of  phthalic 
anhydride  and  metatolui/lnitromethane,  C6H4Me-CH2*NOo ;  this  com- 
pound is  separated  by  distillation  in  a  current  of  steam,  and  is  a 
yellow,  viscid  liquid  which  decomposes  on  distillation,  has  a  peculiar, 
offensive  smell,  and  yields  metaxylylamine  on  reduction. 

Nitro-xylalphthalide  is  decomposed  on  heating  at  190°,  phthalic 
anhydride  and  metatoluyl  isocycuiate  being  formed ;  the  latter  is  a 
colourless,  oily  liquid,  which  boiis  at  190 — 200°,  and  yields  metatoluyl- 
carbamide  on  treatment  with  ammonia;  the  vapour  rapidly  attacks 
the  eyes.  By  the  action  of  phosphorus  and  hydriodic  acid  on  nitrc- 
xylalplithalide,  a  compound  is  obtained  which  is  isomeric  with  xylal- 
phthalide, and  is  therefore  termed  iso-xylalplithalide ;  it  is  slowly 
deposited  from  alcohol  in  long,  slender,  white  crystals,  which  melt  at 
92 — 93°.     The  constitution  of  the  compound  is  probably  represented 

P  TT  •  PIT 
by  the  formula  r    '         >C-C,H,. 

KjKJ U 

PQ NTT 

Lo-.rylalphf.halimidine,    '  ^C'C,!!;,   is  prepared  by  heating 

VOL.    LX.  n 
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the  pi'evions  compound  with  alcoholic  ammonia  at  100°  ;  crystallises 
in  small,  lustrous  needles,  melts  at  196°,  and  is  very  sparingly  soluble 
in  the  ordinary  media.     Mefafoluylchloroisoqii i noline, 

is  obtained  by  the  action  of  phosphorus  oxychloride  on  the  previous  com- 
pound ;  it  crystallises  in  white,  lustrous  needles,  and  melts  at  43 — 44°. 
On   heatino-  with  hydriodic   acid  at  170°,   and   treating  the  product 

'^  PIT 'IV  "" 

with  potash.  wetatolyUsoqtdnoline,  Cf,H4<^        .  I  ,  is  formed  as  a 

colourless,  viscid  liquid,  which  crystallises  after  some  time,  and  melts 
at  51 — 52  ;  it  is  deposited  from  methyl  alcohol  in  long,  lustrous 
needles.  The  lyicrate,  hydrocJiJoride,  siiJphate,  and  platiiiochloride  are 
all  crystalline.  J.  B.  T. 

Isogallic  Acid  Phenylhydrazide.  By  C.  Bottixgkr  (Annalen, 
259,  373 — 377). — The  phenylhydrazine  derivatives  of  tannin  and 
gallic  acid  (Abstr.,  1890,  163)  are  very  similar  in  properties,  and  have 
the  same  reducing  power  as  regards  alkaline  copper  solutions  ;  when 
the  tannin  dex'ivative  is  heated  with  hydrochloric  acid  at  120°,  it  is 
decomposed  into  gallic  acid,  phenylhydrazine,  and  a  very  small  quantity 
of  a  reddish-yellow,  crystalline,  neutral  substance ;  the  author  names 
it,  therefore,  isogallic  acid  phenylhydrazide. 

Isogallic  acid  phenylhydrazide  is  converted  into  an  unstable  acetyl 
derivative  on  boiling  with  acetic  anhydride;  it  is  completelj-  decom- 
posed by  boiling  alkalis,  a  property  which  it  has  in  common  with 
o-allic  acid  phenylhydrazide.  F.  S.  K. 

Condensation  Products  of  Amido-acids  with  Benzene- 
sulphonic  Chloride.  By  S.  G.  Hedix  (Ber.,  23,  3196—3199;  see 
also  Hinsberg,  this  vol.,  p.  49). — For  the  preparation  of  the  above 
condensation  products,  the  amido-acid  is  dissolved  in  aqueous  potash, 
and  an  equivalent  quantity  of  benzenesulphonic  chloride  added  in 
small  portions  alternately  with  caustic  potash,  warming  and  shaking 
well  during  the  process.  After  filtering,  if  necessary,  the  liquid  is 
aciditied,  and  the  product,  being,  as  a  rule,  sparingly  soluble  in  cold 
water,  may  then  be  readily  purified. 

Alanine  yields  the  compound  SOoPh-XH'CoHi'COOH,  crystallising 
from  hot  water  in  slender  needles  ;  this  melts  at  126°,  but  forms  an  oil 
under  water  at  100°,  and  is  readily  soluble  in  hot  water,  alcohol, 
ether,  and  ethyl  acetate. 

The  leucine  compound,  SOoPh-^^H-CsHio-COOH,  cry.stalHses  in 
beautiful,  long  needles  which  melt  at  86^,  and  are  less  soluble  in  water 
than  the  foreg'oing  compound,  but  readily  soluble  in  alcohol,  ether, 
acetic  acid,  and  chloroform. 

The  aspartic  acid  derivative,  S02Ph-N'H'CoH3(COOI[),  crystallises 
in  splendid,  rhombo'idal  crystals  melting  at  170°. 

The    alutamine     compound,    SOoPh-NH-C3H5(COOH)2,     does    not 


ORGANIC  CHEMISTRY.  203 

separate  ou  the  addition  of  an  acid,  but  must  be  extracted  with 
ether,  and  on  the  evaporation  of  this  it  remains  as  a  syrup  which 
trradually  solidifies  over  sulphuric  acid,  but  is  not  thus  obtained  quite 
pure.  It  is  distinguished  from  the  other  condensation  products  by 
its  ready  solubility  in  water. 

Tyrosine  yields  two  compounds,  one  of  which  is  sparingly,  and 
the  other  readily,  soluble  in  water.  The  former  has  the  composition 
SOoPh-NF[-CoH3(CoH4-OH)-COOH,  but  the  latter  has  not  been  ob- 
tained pure. 

Tolueneparasulphonic  chloride  also  readily  forms  condensation  pro- 
ducts with  amido-acids.  Moreover,  fibrin,  after  treatment  Avith 
pancreatic  jviice,  combines  with  benzenesulphonic  chloride,  forming  an 
oil,  but  it  is  uncertain  whether  this  is  a  mixture  or  not. 

An  attempt  was  made  to  prepare  benzenesidphoneglycocine, 
SOiPh'NH'CH/COOH,  by  feeding  dogs  with  sodium  benzenesulphon- 
ate,  a  process  corresponding  to  the  pi-eparation  of  hippuric  acid  fi'om 
sodium  benzoate.  The  results  obtained,  however,  were  negative,  as 
were  similar  experiments  in  the  human  organism.  H.   G.   C. 

Benzenesulphinic  Acid  and  Ethylsulphinic  Acid.  By  W. 
AuTENBiETH  {An)mle)i,  259,  302 — 36-4). —  Pure,  dry  benzenesulphinic 
acid  does  not  i-eadily  undergo  oxidation  on  exposure  to  the  air;  its 
sodium  salt  is  very  stable,  and  is  not  decomposed  to  any  appreciable 
extent  when  its  aqueous  solution  is  heated  at  180°  for  12  hours. 

Ethylsulphinic  acid  is  best  prepared  by  oxidising  ethyl  mercaptan 
with  potassium  permanganate,  converting  the  sulphonic  acid  thus 
produced  into  the  chloride,  and  reducing  the  latter  with  zinc-dust  in 
alcoliolic  solution.  The  pure  acid  is  unstable,  but  the  dry  sodinra 
salt  is  only  slowly  oxidised  on  exposure  to  the  air.  F.  S.  K. 

Sulphone  Derivatives  of  the  Crotonic  Acids.  By  W.  Autex- 
■RIETH   (Aunalen,   259,   332 — 357). — li-Fhenylsulj.)honeisocrotonic  acid, 

1 1  ,  can  be  prepared  bv  heating  a  moderately  concentrated 

aqueous  solution  of  sodium  /i-clilorisocrotonate  with  sodium  benzene- 
sulphiuate  at  140 — 150°  for  six  to  eight  hours,  precipitating  the  acid 
with  sulphuric  acid,  and  then  extracting  with  ether.  It  can  also 
be  obtained  by  treating  ethyl  /i-diphenylsalphonebutyrate  with 
cold,  concentrated  potash  (compare  next  abstract)  ;  the  yield  is 
almost  quantitative  in  both  cases.  It  crystallises  from  water  in 
needles,  melts  at  126 — 127°.  and  decomposes  at  a  higher  tempera- 
ture;  it  is  moderately  easily  soluble  (1  in  20)  in  boiling,  but  only 
sparingly  (1  in  390  at  15°)  in  cold,  water.  It  is  decomposed  by  tin 
and  warm  concentrated  hydrochloric  acid  with  liberation  of  mer- 
captan, and  boiling  alkalis  decompose  it  completely  with  elimination 
of  benzenesulphinic  acid,  but  it  is  not  acted  on  by  bromine  in  boiling 
chloroform  solution.  The  potassium  salt,  C10H9SO1K  +  -SHoO,  crys- 
tallises from  water  in  large,  transparent,  efflorescent  plates,  and  is 
readily  soluble  in  water  and  alcohol.  The  barium  salt,  (CioH9S04)2Ba 
-f  2^H..O,  magnesiuin  salt  (with  6  mols.  H2O),  and  zinc  salt  (with 
6  mols.  H3O)  crystallise  well,  and  are  moderately  easily  soluble  in  water. 

p2 
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The  siJve'r  salt,  CioHgSOiAg,  crystallises   from  water  in  well-defined 

plates,  and   decomposes   suddenly    at    240 — 245°.      The    ethjl   salt, 

OioH9S04Et,  is  a  colourless  oil. 

.,     SOoPh-C-Me 
j3-PhenylsulpJionecrotomc    acid,  n  ^^^„,    is    prepared    by 

heating"  an  aqueous  solution  of   the  sodium  salt  of  (3-chlorocrotonic 

acid  with  sodium  benzenesulphinate  at  160 — 180°  for  eight  hours  j 

the    yield    is    quantitative.     It    crystallises   from    water    in    lustrous 

plates,  melts  at  158°  with  previous  softening,  and  is  moderately  easily 

soluble  in  ether,  alcohol,  and  benzene,  but  only  very  spai-ingly  in  light 

petroleum ;  it  is  soluble  in  262  parts  of   water  at  15°  and  in  3"8  to 

4  parts  of  boiling  water.     When  heated  at  200 — 210°  for  20  hours,  it 

is  completely  converted   into  the  isomeride  (m.   p.   127°)   described 

above,  but  attempts  to  bring  about  this  intramolecular  change  by 

means  of  sulphiiric  acid,  iodine,  alcohol,  and  water  were  unsuccessful. 

The  potassium  salt,  CjnHgSOiK  +  l-s-H.,0,  is  deliquescent,   and   does 

not  crystallise  well.     The  harinni  salt,  (CioH9S04)2Ba  +  HjO,  is  very 

readily  soluble   in  water.     The  magnesiutn   salt   (with    7  mols.  H^O) 

and  the  zinc  salt   (with  6  mols.  HjO)   separate  from  water  in  large, 

transparent  crystals.     The  copper  salt  forms  small  crystals  containing 

1  mol.  HoO.     The  silver  salt,  CioHgSO^Ag,  crystallises  from  water  in 

very  small  needles,  and  decomposes  suddenly  at  198 — 200°. 

^,    ,     ,  ,        .  .        .,    CH,-C-SO.Et 

^-Ethylsulp/ioneisocrotonic  acid,  N  _,^^     ,  can  be  prepared  by 

treating  ethyl  /3-diethylsulphonebutyrate  (compare  Baumann,  Abstr., 
1887,  123)  with  potash  in  the  cold,  or  by  heating  sodium  /^-chloriso- 
crotonate  at  140 — 150°  with  sodium  ethylsulphinate  in  aqueous  solu- 
tion. It  sepai'ates  from  cold  water  in  well-defined  crystals,  melts  at 
98°,  and  is  readily  soluble  in  alcohol,  ether,  chloroform,  and  water, 
but  only  moderately  easily  in  benzene.  It  is  slowly  decomposed  by 
alkalis  into  tetrolic  acid  and  ethylsulphinic  acid,  and  Avhen  treated 
with  tin  and  hydrochloric  acid  it  yields  mercaptan,  but  it  is  not  acted 
on  by  bromine  in  boiling  chloroform  solution.  The  silver  salt,. 
CeHgSOiAg,  forms  large,  well-defined  crystals,  and  decomposes  on 
exposure  to  light;  the  other  metallic  salts  do  not  crystallise  well. 
The  ethyl  salt,  CaHi4S04,  is  a  colourless  oil  which  cannot  be  distilled. 
The  stereochemical  isomeride  of  /i-ethylsulphoneisocrotouic  acid 
could  not  be  obtained.  F.   S.  K. 

Sulphur  Derivatives  of  Ethyl  Acetoacetate,  Ethyl  Methyl- 
acetoacetate,  and  Ethyl  Ethylacetoacetate.  By  W.  Autenkikth 
(Annalen,  259,  365 — 373). — Ethyl  13-diphenylsulphonebutyrate,. 
CMe(SO..Ph).,-CHo-COOEt,  can  be  obtained  by  adding  sulphuric  acid 
and  potassium  permanganate  to  a  benzene  solution  of  ethyl  /i-dithio- 
phenylbutyrate  (compare  Baumann  and  Escales,  Abstr.,  1886,  878) 
until  a  permanent  coloration  is  produced.  It  separates  from  alcohol 
in  well-defined,  lustrous  crystals,  melts  at  97°,  and  is  readily  soluble- 
in  hot  alcohol,  ether,  and  benzene,  but  only  sparingly  in  cold  alcohol, 
and  insoluble  in  water;  when  treated  with  potash,  it  is  converted 
into  /i-phenylsulphoneisocrotonic  acid  (compare  preceding  abstract). 
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EthyU.ethyl-fi.d{ethylsulphonebutyrate,C'SIe(S02Et)2-CBEt-COO'Et, 
is  formed  when  ethyl  a-ethyl-/J-dithioethylbutyrate,  the  condensation 
product  of  ethyl  mercaptan  and  ethyl  ethylacetoacetate,  is  oxidised 
in  a  similar  manner.  It  c7-ystallises  from  boiling  water  in  lustrous 
plates,  melts  at  87 — 88°,  and  is  readily  soluble  in  ether,  benzene,  and 
alcohol ;  it  is  not  acted  on  by  concentrated  potash  or  ammonia  in  the 
cold,  but  on  boiling  with  potash,  it  is  gradually  decomposed,  yielding 
small  quantities  of  an  acid  melting  at  102 — 103°,  the  nature  of  which 
could  not  be  determined. 

Etliyl  oc-vipfhyl-/3-diethyl'^nIpJionnbnfyrate,  prepared  in  like  manner, 
crystallises  from  water  in  plates,  melts  at  79°,  and  is  only  sparingly 
soluble  in  cold,  but  readily  in  hot,  water  ;  it  is  not  acted  on  by  cold 
alkalis,  but  when  boiled  therewith,  it  is  completely  decomposed. 

Eth7jl  x-ethyl-p-dithiophenylUdyrate,  CMe(SPh),-CaEfCOOEt,  is 
obtained  when  hydrogen  chloride  is  passed  into  a  mixture  of  ethyl 
ethylacetoacetate  and  phenyl  mercaptan.  It  separates  from  alcohol 
in  large,  transparent  crystals,  melts  at  70 — 71",  and  is  readily  soluble 
in  benzene,  alcohol,  and  ether,  but  insoluble  in  water. 

Ethyl  cc-ethyl-fS-dijiheuyhulphoiiebufyrate,  CmHoiSjOc,  prepared  by 
oxidising  the  preceding  compound  in  the  manner  described  above, 
•separates  from  alcohol  in  crystals,  melts  at  111°,  and  is  insoluble  in 
water,  but  readily  soluble  in  alcohol,  benzene,  and  ether  ;  when  boiled 
with  potash,  it  j-ields  only  a  trace  of  an  acid.  F.   S.  K. 

Indene  and  Cinnamene  in  Coal-tar.  By  G.  Kraemer  and 
A.  Si'iLKEi;  (Ber.,  23.  >V276—S2SS  ;  compare  Abstr.,  1890,  496;.— The 
liigher  fractions  of  the  light  oils  obtained  from  coal-tar  contain  a 
hydrocarbon  of  the  composition  CgHg,  to  which  the  authors  give  the 

name  indene,  as  it  has  the  constitution  C6H4<^Ptt  ^CH. 

This  compound  is  isolated  in  the  following  manner  from  the  frac- 
tions boiling   at  176 — 182°,  the  yield  of    the  pure  substance  being 
about  20  per  cent,  of  the  crude  oil  employed  : — A  quantity  of  pici-ic 
acid,  sufficient  to  combine  with   the   unsaturated  compounds    (deter- 
mined by  titrating  a  portion  of  the  oil  with  bromine),  is  dissolved  in 
I  the  hot  liquid,  the  crystalline  precipitate,  which  contains  as  impuri- 
;  ties  all  the  naphthalene  and  a  little  cumarone,  is  treated  with  steam, 
J  and  the  indene  in  the  distillate   purified  by  precipitation  w  ith  picric 
acid  in    toluene    solution.     The   picrate   is  obtained   in   this   way  in 
golden  needles  melting  at  98°  ;  it  decomposes   slowly  on  exposure  to 
the  air,  but  quickly  when  heated  with  water,  and  it  explodes  when 
heated  in  the  dry  state. 

Indene  is  a  colourless  oil  of  sp.  gr.  1*04  at  15^,  which  turns  yellow- 
I  ish  on  keeping,  the  colour  disappearing  again  on  exposure  to  light ;  it 
1  boils  at  179'5 — 180"5°  (corr.),  is  converted  into  a  resinous  compound 
I  (parindene)  by  concentrated  sulphuric  acid  in  benzene  or  ethereal 
(  solution,  and  into  a  very  insoluble,  infusible  substance,  which  con- 
j  tains  a  large  quantity  of  sulphur,  by  energetic  treatment,  with  concen- 
I  trated  sulphuric  acid.  On  oxidation  with  boiling  30  per  cent,  nitric 
I  acid,  it  yields  phthalic  acid.  The  dibromide,  CgHsBro,  prepared  by 
I  treating  the  hydi'ocarbon  with  the  theoretical  quantity  of  bromine  in 
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ethereal  solution,  forms  transparent,  prismatic  crystals,  melts  at 
43 — 45",  and  is  readily  soluble  in  all  ordinary  solvents  except  water  and 
light  petroleum  ;  it  readily  undergoes  spontaneous  decomposition  with 
evolution  of  liydi'ogen  bromide  and  formation  of  a  resinous  substance. 

Indene  hydroxyhroraide,  CgHgBrO,  is  formed  when  the  dibromide  is 
warmed  Avith  water  or  boiled  with  10  per  cent,  alcohol ;  it  crystallises 
in  colourless  needles,  melts  at  130 — 131°,  and  is  soluble  in  water  and 
alcohol. 

Hydrindene,  CgHm,  is  obtained  when  indene  is  reduced  with  sodium 
and  alcohol ;  it  is  a  colourless  oil  of  sp.  gr.  0"957  at  15°,  and  boils  at 
176— 176'5°  (corr.).  It  forms  a  sulphonic  acid,  the  salts  and  amide  of 
which  are  very  like  the  corresponding  derivatives  of  benzenesulphonic 
acid. 

Cinnamene  can  be  isolated  from  coal-tar  in  the  form  of  the  crystal- 
line dibromide,  CsHgBr.;,  by  treating  well-cooled,  crude'  xylene  with 
bromine  and  evaporating  the  solution. 

The  red  coloration  which  is  produced  on  dissolving  impui'e 
naphthalene  in  sulphuric  acid  is  due  to  the  presence  of  indene,  and 
the  red  coloration  observed  in  the  case  of  phenol  is  probably  due  to 
a  similar  cause.  F.   S.  K. 

Synthesis  of  Indigo  with  Phenylglycocine.     By  K.  Heumann 

(/.  j>r.  Client.,  [2],  42,  520). — The  author  claims  priority  as  to  the 
method  for  the  synthesis  of  indigo  published  by  Lederer  (this  vol., 
p.  75),  he  having  already  patented  the  method.  Lederer  is  mistaken 
in  supposing  that  indigo  is  left  when  the  melt  is  dissolved  in  water  or 
dilute  sulphuric  acid ;  any  that  may  be  formed  is  only  produced  by 
oxidation  by  the  air  ;  some  substance  like  indigo-white  is  the  actual 
product  of  the  fusion,  and  oxidation  is  necessary  to  convert  this  into 
indigo.     The  author  is  further  investigating  the  subject. 

A.  G.  B. 
Synthesis  of  Indigo  from  Anilidoacetic  Acid.  By  A.  Bieder- 
MANN  and  R.  Lepetit  {Ber.,  23,  8289 — 3291). — Aniline  and  chlor- 
acetic  acid  are  mixed  together  in  moleciilar  proportions  and  fused 
with  3 — 4  parts  of  soda,  together  with  sufficient  water  to  form  a 
paste ;  as  soon  as  the  mass  becomes  orange-coloured,  it  is  quickly 
cooled,  dissolved,  in  water,  and  the  solution  oxidised  by  means  of  a 
current  of  air  ;  indigo  is  at  once  deposited,  the  yield  being  9'5  per 
cent.  It  is  probable  that  in  the  first  instance  anilidoacetic  acid  is 
formed ;  two  molecules  then  combine  together  with  elimination  of 
water  and  hydrogen.  Indigo  may  also  be  obtained  by  the  fusion  of 
anilidoacetic  acid  and  sodium,  the  product  being  then  oxidised  with 
air  as  before.  Indigo  is  directly  prepared  by  the  fusion  of  a  mixture 
of  oxanilic  acid  and  anilidoacetic  acid  in  molecular  proportion  with 
excess  of  soda  ;  the  yield  is  a  little  less  than  with  anilidoacetic  acid 
alone.  J.  B.  T. 

Condensation  of  Cinnamene  with  Methylbenzene  Deriva- 
tives. By  Gr.  Eeaemer  and  A.  Spilker  (£'er.,  23,  3169 — 3174). — 
Crude  xylene  containing  cinnamene  is  treated  with  concentrated  sulph- 
uric acid,  when  two  layers  of  liquid  are  formed,  the  heavier  of  which 
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contains  sulphonic  acids.  Tlic  lighter  oily  portion  is  separated,  -washed 
with  soda,  and  distilled  in  a  current  of  steam;  the  residue  after  fraction- 
ation in  a  vacuum,  yields phcujjltultujlpeutaue,  CH^Ph-CH-^-Clii-CeliiMe;. 
this  is  a  colourless,  viscid  liquid  which  boils  at  '2\)S — 294  ,  and  has  a 
sp.  gr.  of  0987  at  15°.  It  is  probable  that  in  the  first  instance 
cinnamene  and  sulphuric  acid  combine  to  form  an  additive  com- 
pound, whicli  then  condenses  with  xylene  accordins:  to  the  equa- 
tion CH,Ph-CH2-S04H  +  2CGH,Me,  =  CH.Ph-CHo-CHo-aHiMe  -|- 
OeHsMeySO^H  -|-  HoO.  It  is  found  that  other  methjlbenzene  deri- 
vatives condense  Avith  cinnamene  in  a  similar  manner,  but  benzene 
itself  does  not  react  in  this  way.  On  passing  the  vaporised  substance 
through  heated  tubes,  hydrogen  and  methane  are  eliminated,  and 
methylanthracene  (m.  p.  200^)  is  f oi*med ;  the  yield  is  62  5  per  cent, 
of  the  substance  employed. 

Corresponding  anthracene  derivatives  are  obtained  from  the  con- 
densation products  of  cinnamene  and  toluene,  metaxylene,  and 
psendocumene  respectively. 

The  authors  point  out  the  bearing  of  their  work  on  the  theories 
regarding  the  formation  of  the  higher  boiling  constituents  of  coal  tar, 
and  conclude  with  some  polemical  remiu'ks  on  the  Duismore  process 
for  the  manufacture  of  coal  gas.  J.  B.  T. 

Cinnamene  Derivatives  of  Aromatic  Hydrocarbons  and 
their  Conversion  into  Anthracene  and  Methylanthracenes. 
By  G.  KuAi::iER,  A.  Spilket;,  and  P.  Eberiiakdt  (Ber.,  23,  32t:,9  — 
3276;  compare  preceding  abstract). — The  compounds  formed  by 
the  condensation  of  cinnnaraene  with  xylene  are  most  probably  cc(3-, 
and  not  a-z-derivatives  of  propane  as  was  previously  supposed  ;  this 
view  would  explain  theii-  ready  transformation  into  anthracene 
derivatives. 

^letaxylenecinnamene  (^xft-plienijlmetatoluDlpropan'i), 

CHMePh-CHo-CeH^Me, 

prepared  by  gradually  adding  concentrated  sulphuric  acid  to  a 
mixture  of  metaxylene  and  cinnamene,  is  a  colourless,  feebly 
tluorescent  oil  of  sp.  gv.  0"987  at  15°;  it  boils  at  240''  under  a  pressure 
of  110  mm.,  and  at  311 — 312°  (corr.),  and  is  miscible  with  alcohol, 
ether,  benzene,  and  light  petroleum,  bat  insoluble  in  water.  When 
passed  through  a  red-hot  tube,  it  is  almost  completely  converted  into 
methj'lauthracene  (m.  p.  207°). 

Paruxylenecinnamene  {ct-lS-phenyhnefatoliiylpropane^,  CisHig,  obtained 
from  paraxj'lene  in  like  manner,  boils  at  302 — '603"  (corr.),  and 
resembles  the  preceding  compound  very  closely. 

Ortho-xylenecinnnamene  (a/i-phenylorthotoluylpropane),  CieHis,  boils 
at  316 — 317°  (corr). 

Pseudocume)iecinnamene  {ajS-phejiyLvylylpropane) , 

CHMePh-CH2-C6H3Me2, 
is  obtained  by  the  condensation  of  cinnamene  with  trimethylbenzene  ; 
it   boils   at   324°    (corr.)     and   is  readily    converted  into    dimethyl- 
anthracene  (m.  p.  235°). 

Toluenecinnamene     (a/3-diphenyl propane),  CHMePhCHsPh,     pre- 
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pared  from  toluene  in  like  manner,  is  a  colourless  liquid  boiling  at 
291 — 293'^  (corr.)  ;  when  heated  strongly,  it  yields  onl}'  small  quanti- 
ties of  anthracene. 

Condensation  products  of  benzene  with  cinnamene  could  not  be 
obtained.  F.   S.  K. 

Condensation  Products  of  Paranitrobenzyl  Cyanide.     By  P. 

Remse  (Ber.,  23,  3133 — 3136). — A  compound  of  the  constitution 
CHPh!C(CX)*C6Hi*N0j  is  formed  when  sodium  ethoxide  is  gradually 
added  to  a  mixture  of  paranitrobenzyl  cyanide  (1  mol.)  and  benzal- 
dehyde  (1  mol.)  until  a  blue  coloration  is  produced.  It  crystallises 
from  alcohol  in  yellow  needles,  melts  at  175 — 176°,  and  is  soluble  in 
glacial  acetic  acid,  benzene,  and  chloroform,  but  only  sparingly  in 
alcohol  and  ether,  and  insoluble  in  water. 

The  condensation  product  obtained  in  like  manner  from  orthonitro- 
benzaldehj'de  and  paranitrobenzyl  cyanide  has  the  composition 
CisHflNaOi ;  it  crystallises  from  glacial  acetic  acid  in  large,  yellowish 
needles,  melts  at  184 — 185°,  and  is  soluble  in  chloi'oform,  benzene, 
alcohol,  and  ether,  but  insoluble  in  water. 

Metanitrobenzaldehyde  and  paranitrobenzyl  cyanide  also  condense 
to  form  a  compound  of  the  composition  C15H9N3O4,  which  crystallises 
from  alcohol  in  yellow  needles,  melts  at  195°,  and  is  soluble  in  most 
ordinary  solvents  except  water. 

A  compound  of  the  constitution  OMe'C6H4-CH:C(CN)-C6H4-NO, 
can  be  obtained  by  treating  anisaldehyde  with  paranitrobenzyl 
cyanide  as  described  above ;  it  crystallises  from  alcohol  in  yellow 
needles,  melts  at  165 — 166°,  and  is  soluble  in  ether,  benzene,  and 
glacial  acetic  acid. 

The  condensation  product  of  cinnamaldehyde  and  paranitrobenzyl 
cyanide  has  the  constitution  CHPh:CH-CH:C(CN)-C6H4-NOo ;  it  crys- 
tallises from  glacial  acetic  acid  in  yellow  needles,  melts  at  205 — 206°, 
and  is  soluble  in  benzene  and  chloroform,  but  more  sparingly  in 
alcohol  and  ether,  and  insoluble  in  water.  F.  S.  K. 

Condensation  of  Unsaturated  Hydrocarbons  with.  Phenols. 
By  W.  KoEXiGS  (Ber.,  23,  3144 — 3146). — When  a  mixture  of  iso- 
amylene  and  phenol  is  treated  with  a  mixture  of  concentrated  sulph- 
uric acid  (1  vol.)  and  glacial  acetic  acid  (9  vols.)  at  the  ordinary 
temperature  for  1  to  2  days,  a  considerable  quantity  of  parisoamyl- 
phenol  is  formed, 

Hydro.vi/dijjhenylethane,  CHMePh'CeHi'OH,  is  obtained  when 
cinnamene  is  treated  with  phenol  under  the  same  conditions  as  those 
described  above  ;  the  yield  is  about  40  per  cent.  The  reaction  product 
is  submitted  to  distillation  with  steam  and,  as  soon  as  the  whole  of 
the  phenol  has  passed  over,  the  receiver  is  changed,  the  residue 
heated  to  160 — 170°,  and  the  hydroxydiphenylmethane  distilled  with 
superheated  steam ;  the  oily  product  is  then  converted  into  the 
benzoyl  derivative  (m.  p.  83°)  by  Baumann's  method,  and  the  latter, 
after  recrystallisation  from  alcohol,  hydrolj'sed  with  alcoholic  potash. 
The  i^henol  obtained  in  this  way  solidifies  on  cooling,  and  forms  a 
sodium  derivative  which  crystallises  in  colourless  needles. 
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Rcsorcinol  seoms  to  yield  condensation  products  witb.  amjlene  and 
with  cinnameno  just  as  readily  as  phenol.  F.   S.  K. 

Diphenyl  Derivatives  from  Alkylquinols.     By  E.  NoKLXiNa  and 

P.Wernkr(7?c/-.,  23,  :i246—32')2).—niethyUolvqui7wl,  G,}iMe(OEt),, 
can  be  obtained,  together  with  the  monethyl  derivative,  by  heating 
toluquinol  with  ethyl  bromide  and  sodium  ethoxide  in  alcoholic 
solution  for  5  to  6  hours  at  130 — 140'';  the  two  compounds  are 
separated  by  treating  the  product  with  soda,  in  which  the  diethyl 
derivative  is  insoluble.  It  is  a  colourless  liquid  of  sp.  gr.  1'0134 
at  15°,  boils  at  247 — 249°  (corr.),  and  solidifies  at  a  low  temperature, 
melting  again  at  8 — 9°  ;  it  is  insoluble  in  water,  but  miscible  with 
alcohol,  ether,  benzene,  and  chloroform  in  all  proportions. 

Etliyltoluquinol ,  CGH.3Me(0H)*0Et,  is  obtained  when  the  alkaline 
filtrate  from  the  preceding  compound  is  acidified  and  then  extracted 
with  cold  benzene ;  it  crystallises  from  dilute  alcohol  in  plates, 
melts  at  116—117°,  and  boils  at  253—287°. 

DiethoxijdimethyldijphenijIquino7ie  {Jiethoxyditolylqicinone), 

CcH,Me(OEt)-0 

C6H2Me(OEt)-0' 

is  formed  when  the  diethyl  derivative  described  above  is  dissolved  in 
a  mixture  of  dilute  acetic  acid  and  sulphuric  acid  and  a  concentrated 
solution  of  sodium  dichromate  is  gradually  added.  It  crystallises  from 
alcohol  in  greenish-black  needles  Avhich  melt  at  139°,  and,  when 
crushed,  give  a  reddish-brown  powder;  it  is  precipitated  fi'om  its 
solution  in  boiling  glacial  acetic  acid  on  the  addition  of  water  in 
reddish- brown  flocks.  It  resembles  very  closely  the  cedriret-like 
oxidation  product  of  the  dimethyltoluquinol  (compare  Nietzki, 
Abstr.,  1883,  465),  than  which  it  is,  however,  much  more  readily 
soluble  in  alcohol  and  glacial  acetic  acid. 

Dlethyltetrhydro.ryditohjl,  OH-C6H2Me(OEt)-C6H2Me(OEt)-OH, 

prepared  by  reducing  the  preceding  compound  with  sulphurous 
anhydride  in  boiling  alcoholic  solution,  crystallises  from  dilute  alcohol 
in  colourless  needles,  melts  at  132 — 133"',  sublimes  with  partial  de- 
composition, and  readily  oxidises  on  exposure  to  the  air;  it  is  only 
sparingly  soluble  in  water,  but  moderately  easily  in  the  ordinary 
organic  solvents. 

Dimethoxyditolylquinone  (compare  Nietzki,  loc.  cit.)  and  diethoxy- 
ditolylquinone  are  reconverted  into  the  corresponding  quinols  by 
phenylhydrazine,  pnenylhydrazinesulphonic  acid,  and  sodium  hydro- 
gen sulphite;  attempts  to  convert  the  quinols  into  derivatives  of 
diphenylene  oxide  were  unsuccessful. 

Diacetyldimethoxyditoh/lquinol, 

OAc-C6HojMe(OMe)-C6HoMe(OMe)-OAc, 

is  formed  when  dimethoxyditolylquinol  is  boiled  with  acetic  an- 
hydride and  sodium  acetate;  it  crystallises  in  colourless  needles, 
melts  at  123°,  and  is  readily  soluble  in  glacial  acetic  acid,  boiling- 
alcohol,  and  benzene,  but  insoluble  in  water  and  alkalis. 

Brontodimethylquinol,    C6H3Br(OMe)2,   can    be    obtained,    together 
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with  tlie  dibromo-derivative  and  a  liquid  boiling  at  246 — 260°,  whicli 
is  probably  bromomethylquinol,  by  treating  dimetliylquinol  witli 
bromine  (1  mol.)  in  cold  glacial  acetic  acid  solution  ;  it  is  a 
colourless  oil  of  sp.  gr.  1"445  at  15°,  boils  at  262 — 263°  (corr.), 
and  is  insoluble  in  water,  but  readily  soluble  in  the  ordinary  organic; 
solvents.  When  treated  with  potassium  dicbromate  and  sulph- 
uric acid  under  suitable  conditions,  it  yields  a  very  small  quan- 
tity of  a  cedriret-like  compound,  Avbich,  on  reduction,  is  converted 
into  a  colourless,  crystalline  leuco-compound.  The  ?w7ro-compound 
X02*C6H2Br(OMe)2,  prepared  by  nitrating  with  acid  of  sp;  cry,  l-^ 
in  well-cooled  acetic  acid  solution,  crystallises  from  glacial  acetic  acid 
in  orange-yellow  needles,  and  melts  at  152 — 153°.  Warm  nitric 
acid  converts  dibromodimethylquinol  (Habermann,  Ber.,  11,  1137) 
into  a  niti'o-compound,  which  crystallises  in  orange  prisms  and  melts 
at  188°. 

Dibromodimethylquinol,  nitrobromodimethylquinol,  nitrodibromo- 
dimetbylquinol,  and  nitrodimethylquinol  cannot  be  converted  into 
cedriret-like  compounds. 

Bimethylparcunjloquinol,  C6H2Me2(OMe)o  [Me. :  (0Me)2  =1:4:2:5], 
prepared  by  beating  paraxyloquinol  with  sodium  methoxide  and 
methyl  iodide  in  methyl  alcoholic  solution  for  8 — 10  hours,  crystal- 
lises"; from  dilute  alcohol  in  colourless  plates,  melts  at  108°,  and  is 
soluble  in  ether,  but  insoluble  in  water.  The  corresponding 
diethyl  derivative  melts  at  111 — 112°,  and  not  at  105 — 106°,  as  stated 
by  Stadel  and  Holz. 

TJietJujlmeta.vyloqidnol  is  a  colourless  oil  boiling  at  240 — 249°. 
The  cori-esponding  ori7ic/-compound,  C6H2Me2(OEt)2  [Me2  :  (OEtJj  = 
1:2:3:  4],  forms  colourless  plates,  melts  at  68 — 69°,  and  is  readily 
soluble  in  alcohol,  benzene,  ether,  &c.,  but  insoluble  in  water. 
Cedriret-like  oxidation  products  cannot  be  obtained  from  the  xylo- 
quinol  derivatives  described  above.  F.   S.  K. 

Orthomethylbenzidine.  By  R.  Hiesch  (Ber.,  23,  3222—3226). 
— Ortboniethylbenzidine  can  be  prepared  in  the  following  manner 
(compare  D.  R.-P.  54112)  : — A  solution  of  nitrobenzene  (1  part)  and 
orthonitrotoluene  (4  parts)  in  alcohol  (5  parts)  is  boiled  with  sodium 
hydroxide  (about  0"5  part)  and  zinc-dust  added  until  the  solution 
becomes  grey  or  bright  yellow^ ;  the  alcohol  is  then  evaporated,  the 
residue  carefully  treated  with  a  quantity  of  hj'drochloric  acid  just 
sufficient  to  dissolve  the  zinc  hydroxide,  but  not  the  organic  bases, 
and  the  solution  filtered.  The  residue,  wdiich  consists  principally  of 
hydrazobenzene  and  its  homologues,  is  then  dissolved  in  warm 
dilute  hydrochloric  acid  to  convert  these  compounds  into  the  cor- 
responding benzidines,  the  excess  of  acid  expelled  from  the  filtered 
solution,  the  bases  precipitated  with  sodium  sulphate,  and  the  sulph- 
ates decomposed  with  sodium  carbonate.  The  mixture  of  the  three 
bases  (benzidine,  orthotoluidine,  and  ortboniethylbenzidine)  obtained 
in  this  way  is  repeatedly  extracted  with  boiling  water,  and  the  com- 
bined extracts  carefully  treated  with  dilute  sulphuric  acid  to  precipi- 
tate the  sulphates  of  benzidine  and  orthometbylbenzidine ;  these  salts 
are  decomposed,  and  the  mixtui-e  of  bases  again  extracted  (5  times) 
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with  boiling  water  (20  parts),  when  pure  orthomethjlbenzidine  is 
deposited  from  the  first  two  extracts,  on  cooling,  in  lustrous  plates 
melting  at  115''.  It  melts  at  about  90''  under  water,  forms  a  diacetjl 
derivative  melting  at  310^,  and  a  benzylideue  derivative,  which 
crystallises  from  alcohol  in  yellow  plates,  and  melts  at  217°. 

F.  S.  K. 

Diphenyl  Bases.  By  K.  Xoeltix*;  and  P.  "SVekxkr  (Ber.,  23, 
32o-2—S2Q6).—LitobjUne  hydrochloride,  CuHieN2,2HCl,  is  obtained, 
together  with  tolidine  hydrochloride  and  other  compounds,  when 
orthohydrazotoluene  is  treated  with  warm  concentrated  h\drochloric 
acid  (4  parts).  The  solution  is  heated  to  boiling,  then  allowed  to 
cool,  the  tolidine  hydrochloride  and  azotoluene  separated  bj^  filtra- 
tion, and  the  filtrate  concentrated  by  evaporation ;  after  filtering 
again,  the  solution  is  rendered  alkaline,  extracted  with  ether,  the 
ether  evaporated,  and  the  residue  heated  at  25U°  until  free  from 
orthotoluidine ;  it  is  then  dissolved  in  hydrochloric  acid,  the  di- 
tolyline  reprecipitated  from  the  filtered  solution,  extracted  with  ether, 
and  converted  into  the  hydrochloride  by  passing  hj-drogen  chloride 
into  the  dried  ethereal  solution.  This  salt  crystallises  in  colourless 
needles,  and  is  very  readily  soluble  in  water,  but  only  sparingly  in 
hydrochloric  acid;  in  its  aqueous  solutions,  bromine-Avater  produces  a 
slight,  dirty-gi'een  coloration  which  changes  to  violet.  The  free  base 
is  a  colourless,  flocculent  compound  which  rapidly  oxidises  on  expo- 
sure to  the  air.  Tlie  sulphate  is  very  readily  soluble.  The  colouiing 
matters  obtained  from  ditolyline  do  not  dye  cotton  fibre. 

Parabromazobenzene  (ni.  p.  82°),  identical  with  the  compound 
obtained  by  Janovsky  and  Erb  (Abstr.,  1887,  478)  by  brominating 
azobenzene,  can  be  prepared  from  amidoazobenzene  by  Sandmeyer's 
method ;  when  treated  with  stannous  chloride  in  alcoholic  solution,  it 
is  converted  into  bromodiphenyline  (bromobenzidine). 

Pariodazohenzene,  C12H9X2I,  prepared  in  like  manner,  crystalli.ses 
from  alcohol  in  yellowish-brown  needles,  melts  at  lOo",  and  is  soluble 
in  ether  and  benzene,  but  insoluble  in  water.  The  corresponding 
/i^/(?ra^o-compound  crystallises  in  colourless  needles  melting  at 
105—106°. 

lododiphenyUne  hydrochloride,  prepared  by  treating  the  azo-coni- 
pound  with  stannous  chloride  in  alcoholic  solution,  crystallises  in 
colourless  needles,  and  is  readily  soluble  in  water,  but  only  sparingly 
in  concentrated  hydrochloric  acid.  Bromo-  and  iodo-diphenyliue 
yield  coloured  azo-conipounds  which  impart  to  unmordanted  cotton 
only  a  very  slight  coloration. 

When  metadiiodazobenzene  is  treated  w4th  hot  concentrated  hydro- 
chloric acid,  it  yields  iodazobenzene  and  large  quantities  of  benzidine. 
Azobenzeneparasulphonic  acid  is  converted  into  hydrazobenzene- 
parasulphonic  acid  by  hydrogen  sulphide  in  ammoniacal  solution,  and 
not  into  benzidinesulphonic  acid  as  stated  by  Griess  {Annalen,  154, 
213)  ;  on  treating  the  ammoniacal  solution  with  hydi'ochloric  acid, 
benzidine  sulphate  is  precipitated. 

Ethoxyazobenzene,  NPh!N*C6H4*OEt,  is  converted  into  a  base  of 
the  constitution  XH2'C6H4-C6H3(OEt)-XH2,  when  it  is  treated  with 
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the  theoretical  quantity  of  stannous  chloride  and  hydrochloric  acid  in 
alcoholic  solution  ;  the  colouring  matters  obtained  from  this  base  do 
not  dye  nnmordanted  cotton. 

2        11  4 

Ortliotolylazopkenol,  CeHiMe-XiX-CsHi-OH,  prepared  by  treating 
■diazorthotolyl  chloride  (1  mol.)  with  an  alkaline  solution  of  phenol 
(1  mol.)  and  precipitating  the  product  -with  an  acid,  crystalli.ses  from 
-a  mixture  of  benzene  and  light  petroleum  in  dark-red  or  orange-yellow 
plates,  melts  at  102 — 103°,  and  is  very  readily  soluble  in  alcohol, 
€ther,  benzene,  and  alcohol,  but  only  sparingly  in  water  and  licrht 
petroleum. 

Orthotolyldisazophenol,  (C6H4Me-]Sr2)2C6H3-OH,  is  obtained  when  a 
larger  quantity  (2  mols.)  of  the  diazochloride  is  employed  in  the  above 
reaction  ;  it  crystallises  from  alcoholic  chloroform  in  slender,  brown 
needles,  melts  at  146°,  and  is  readily  soluble  in  chloroform,  but 
insoluble  in  water. 

Orthotolylazoplieneto'il.  CeHiMe-Nz-CeHi-OEt,  prepared  by  treating 
the  phenol  with  sodium  ethoxide  and  ethjd  bi'omide,  crystallises  from 
alcohol  in  orange  plates,  melts  at  53°,  and  is  only  sparingly  soluble 
in  water,  but  readily  in  alcohol,  ether,  benzene,  and  chloroform ; 
stannous  chloride,  in  alcoholic  solution,  converts  it  into  a  diphenyl 
base  from  which  fast  dyes  cannot  be  obtained. 

P aratolylazoplieneto'iJ ,  C15H16X2O,  crystallises  from  alcohol  in  large, 
golden  plates,  melts  at  121 — 122'',  and  is  insoluble  in  water  and 
alcohol,  but  moderately  easily  soluble  in  cold  alcohol,  and  readily  in 
boiling  alcohol,  chloroform,  &c. 

PnratolylhydrazophenetoU,  CioHisT^foO,  prepai'ed  by  reducing  the 
preceding  compound  with  hydrogen  sulphide  in  ammoniacal  alcoholic 
solution,  crystallises  in  colourless  needles,  and  readily  oxidises  on 
exposure  to  the  air ;  it  is  insoluble  in  water,  but  readily  soluble  in 
boiling  alcohol.  Acids  do  not  convert  it  into  a  diphenyl  base,  but 
decompose  it  into  toluidine  and  amidophenetoil. 

FhenylazorthocresetoU,  NPhiN-CeilsMe-OEt,  prepared  from  phenyl- 
azorthocresol,  crystallises  from  alcohol  in  slender,  orange  needles  or 
prisms,  melts  at  59°,  and  is  soluble  in  benzene  and  ether,  but  in- 
soluble in  water.  The  corresponding  hydrazo-componnd,  C15H1SN2O5 
crystallises  in  colourless  plates,  melts  at  76°,  and  is  readily  soluble  in 
hot  alcohol,  but  insoluble  in  water ;  it  readily  oxidises  on  exposure 
to  the  air,  and  it  is  decomposed  by  hj-drochloric  acid  yielding  a 
diphenyl  base  from  which  fast  azo-dyes  cannot  be  obtained. 

211  3        4 

OrtJiotohjlazortliocresol,  CgHiMe-XiN'OeHsMe-OH,  crystallises  from 
alcohol  in  red  prisms,  melts  at  132°,  and  is  soluble  in  benzene  and 
ether,  but  insoluble  in  water.  The  ^yt^razo-compound,  C16H20X2O,  is 
a  colourless,  crystalline  substance  which  melts  at  78°,  and  readily 
oxidises  on  exposure  to  the  air ;  the  diphenyl  base,  produced  from 
the  hydrazo-compound  by  intramolecular  change  under  the  influence 
of  hydrochloric  acid,  does  not  yield  any  colou.ring  matters  which  dye 
u.nmordanted  cotton  fibre. 

Orthotolyldisazorthocresol,  (C6H4Me'jS'2)2C6H2Me"OH,  crystallises  in 
slender,   brown  needles,  melts  at  148'5°,  and  is  insoluble  in  water, 
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bnt  soluble  in  alcohol,  benzene,  chloroform,  and  alcoholic  soda.  The 
ethyl  derivative,  C.3HjiN.;03,  prepared  by  treating  the  phenol  with 
sodium  ethoxide  and  ethyl  bromide,  crystallises  in  golden  needles, 
melts  at  102'',  and  is  soluble  in  chloroform,  benzene,  and  ether,  but 
insoluble  in  water  and  alkalis. 

4       11  3         4 

Paratolylazortiiocresol,  C6H4Me*X;N*C6H3Me"OH,  forms  orange 
crystals,  melts  at  \63^,  and  is  insoluble  in  water,  but  readily  soluble  in 
alcohol,  ether,  chloroform,  and  alkalis.  The  ethyl  derivative, 
CicHisN-.O,  crystallises  in  orange  needles,  melts  at  73 — 74°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  but  insoluble  in  water. 
The  //7/(/mro-compound,  CieHjoN'oO,  prepared  by  reducing  tlie  ethyl 
derivative,  crystallises  in  colourless  needles,  melts  at  87°,  and  Ls 
readily  soluble  in  alcohol,  but  insoluble  in  water;  it  readily  oxidises 
on  exposure  to  the  air,  and  when  treated  with  h3drochloric  acid  it 
does  not  'yield  a  diphenyl  base,  but  is  decomposed  into  an  azo-com- 
[jound  and  an  araido-compound. 

Paratolyldisazorthocresol,  C21H20N4O,  forms  small,  prismatic  crystals, 
melts  at  164o^,  and  is  insoluble  in  water,  and  only  sparingly  soluble 
in  alcohol.  The  ethyl  derivative,  C33H04N4O,  crystalli.ses  in  yellow, 
microscopic  needles,  melts  at  107 — lOS"".  and  is  soluble  in  hot  ether,, 
benzene,  and  chloroform,  but  insoluble  in  water  and  alkalis. 

Phe-nylazoparacreset(j'il,  XPhiX'CeHsMe-OEt,  prepared  by  heating 
the  corresponding  phenol  with  ethyl  iodide  and  sodium  ethoxide  in 
alcoholic  solution,  crystallises  from  alcohol  in  red  plates,  melts  at 
48'',  aud  is  soluble  in  ether  and  benzene,  but  insoluble  in  water  and 
alkalis.  The  /M/fZrazo-compound,  CisHjiXjO,  crystallises  in  colourless 
needles,  melts  at  105°,  and  is  soluble  in  alcohol,  benzene,  &c.,  but 
insoluble  in  water. 

Meth,jletho.vyb€7izidine,  XH,-C6H4-C6H2Me(OEt)-NH,,  is  formed 
when  phenylhydrazoparacreseto'il  is  treated  with  moderately  con- 
centrated hydrochloric  acid,  and  the  hydrochloride  produced  decom- 
posed with  ammonia.  It  crystallises  from  light  petroleum  in  slender, 
colourless  needles,  melts  at  107^,  and  is  very  sparingly  soluble  in 
water,  but  readily  in  ether  and  alcohol ;  its  azo-derivatives  dye  un- 
mordanted  cotton,  but  not  so  readily  as  the  corresponding  benzidine 
derivatives. 

Orthotolylazojjaracresol,  CuHuN^O,  forms  red  needles  Avith  a  blue 
reflex,  melts  at  98^,  and  is  soluble  in  alcohol  and  chloroform,  but 
insoluble  in  water  and  dilute  alkalis.  The  ethyl  derivative,  CieHisXoO, 
crystallises  in  red  prisms  with  a  blue  reflex,  melts  at  82—83^,  and 
resembles  the  preceding  compound  in  its  behaviour  with  solvents. 
The  /t//tZroro-compound,  CieH-.aXvO,  prepared  by  reducing  the  ethyl 
derivative  with  hydrogen  sulphide  in  ammoniacal  alcoholic  solution, 
crystallises  in  colourless  plates,  melts  at  138°,  and  is  insoluble  in 
water,  but  soluble  in  alcohol. 

Limethylethoxyhenzidine,  XH2-C6H3Me-C6H3Me(OEt)-XH2,  is  formed, 
together  with  a  small  quantity  of  the  azo-compound,  when  the 
hydrazo-compound  just  described  is  treated  with  hot  dilute  sulph- 
uric acid ;  it  crystallises  from  dilute  alcohol  in  colourless  needles,, 
melts  at  75°,  and  is  readily  soluble  in  alcohol,  ether,  and  chloroform^ 
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but  only  spai-iuo-ly  in  water ;  it  yields  coloui'ed  azo-compounds  which 
dye  unniordanted  cotton  fibx'e. 

Paratohjlazoparacreseto'il,  CisHisNoO,  crystallises  from  alcohol  in  red 
needles,  melts  at  171°,  and  is  readily  soluble  in  ether  and  benzene. 
The  corresponding  7i^tZrazo-compound,  CieHjolSroO,  forms  colourless 
needles,  melts  at  153°,  and  is  insoluble  in  water,  but  soluble  in  alcohol, 
benzene,  &c. ;  when  treated  with  hydrochloric  acid,  it  yields  a  base 
which  is  analogous  to  diphenyline,  and  from  which  azo-compounds, 
having  only  a  very  feeble  colouring  power,  are  obtained. 

F.  S.  K. 

Orthonitrophenylcinnamic  Acid  and  Phenylhydrocarbo- 
styril.  By  A.  Oglialoro  and  E.  Kosixi  (Gazzefta,  20,  396 — 402). 
— Orthonitrophenylcinnamic  acid,  C13H11NO4,  is  prepared  by  heating  a 
mixture  of  dry  sodium  pheuylacctate  (1  moL),  orthonitrobenzaldehyde 
(1  mol.),  and  acetic  anhydride  (4  mols.)  for  six  hom-s  at  160°.  The 
impure  acid  obtained  is  partially  purified  and  then  converted  into 
the  barium  salt,  (CioHiiN04)2Ba,5H20,  which  crystallises  in  tufts  of 
pale-yellow  needles.  The  pure  acid  crystallises  in  small,  pale-yellow 
prisms,  begins  to  soften  at  192°,  and  melts  at  195 — 196°.  It  is 
sparingly  soluble  in  water,  but  freely  in  hot  alcohol ;  it  also  dissolves 
in  ether  and  in  benzene.  From  some  of  the  alcoholic  solutions 
obtained  in  the  preparation  of  this  acid,  another  barium  salt  may  be 
obtained  containing  8  mols.  HjO. 

On  reducing  a  diluted  alcoholic  solution  of  the  acid  with  sodium 
amalgam,  the  product  consists  of  a  mixture  of  several  substances 
which  may  be  separated  by  fractional  solution  in  water,  dilute  and 
absolute  alcohol.  The  portion  extracted  by  dilute  alcohol  crystallises 
in  yellowish  needles,  melts  at  173 — 174°,  and  has  the  composition  of 
pJienylhydrocarbostyril,  C15H13NO.  It  is  very  soluble  in  hot  alcohol, 
moderately  in  chloroform  and  benzene,  but  only  sparingly  in  ether 
and  light  petroleum.  Attempts  made  to  prepare  hydrophenylindole 
from  this  compound  by  fusing'  it  with  potash  were  unsuccessful. 

S.  B.  A.  A. 

Naphthyl  Methyl  Ketones.  By  A.  Glaus  and  H.  Tersteegen 
(.7.  pr.  Ghem.  [2],  42,  517— 519).— The  crystals  obtained  by  pro- 
longed cooling  of  a-naphthyl  methyl  ketone  below  O""  (Abstr.,  1887, 
271)  are  /3-naphthyl  methyl  ketone. 

ji- Naphthi/ 1  metliyl  ketone  is  best  obtained  by  acetylising  naphthalene 
in  the  cold  and  with  exclusion  of  direct  sunlight  ;  the  process  is  slow 
and  the  yield  poor  ;  it  is  freed  from  the  a-ketone  by  crystallisation 
and  pressure  ;  it  sublimes  with  steam  in  small,  transparent  leaflets, 
melts  at  51*5 — 52°  (uncorr.),  boils  undecomposed  at  301 — 303° 
(uncorr.),  and  dissolves  freely  in  alcohol,  ether,  and  chloroform. 
The  o^ime  forms  colourless  crystals  which  melt  at  145°  (uncorr.),  and 
the  acetyl  compound  of  this  melts  at  134°.  The  phenylhydrazide  melts 
at  171°  (uncorr.). 

a-Naphthyl  methyl  acetoxime  melts  at  114°,  and  a-napbthyl  methyl 
ketone  hydrazide  at  146°  (uncorr.  ;  compare  Ab.str.,  1887,  271). 

ft-Nuph/hyhjlyoxylic  (l3-7iaphthoylformic)  acid,  obtained  by  oxidising 
the  ketone  with  potassium  permanganate,  is  a  greenish-yellow  oil 
which  slowly  ciystallises  and  melts   at   75°  (?)  ;  it  is   pretty  freely 
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soiuble  in  water  ;  the  barium  salt  is  anhydrous  ;  the  potasmmi  and 
calcium  salts  crystallise  with  1  mol.  H..0.  By  reduction,  it  yields 
ft-nafhthytghj collie  acid,  which  crj-stallises  in  small  needles,  sixblimes  in 
lono-  needles,  and  melts  at  176°  (uncorr.)  :  it  is  little  soluble  in  water; 
its  barium  salt  is  anhydrous.  a-NaphthA-lgl^-collic  acid  melts  at 
leS'-"  (uncorr.). 

/S-Naphlhiilacefic  acid  is  obtained  by  reducing  the  glycollic  acid  with 
hydriodic  acid ;  it  crystallises  in  lustrous,  silvery  leaflets  which  melt 
at  142''  (uncorr.)  ;   its  amide  melts  at  200"  (uncorr.).  A.   G.  B. 

Naphtbasultonsul  phonic  Acids  and  a-Naphtholsulphon- 
amidosulphonic  Acids.  By  A.  Bekxthsex  (Ber.,  23,  .3088 — 30L>t5). 
— When  iui])litli;i.sultone,  the  "  naphtholsulphonic  acid-S."  of  the 
SchoUkopf  Aniline  and  Chemical  Co.'s  Germ.  Pat.  40571,  is  sulphon- 
ated  with  concentrated  sulphuric  acid,  and  the  melt  poured  into 
water,  a-naphthol-r-disulphoiiic  acid  ("  S.  acid"  [OH  :  SO3H  :  SO3H 
=  1:4:  1'])  is  obtained  (SchoUkopf  Co.,  loc.  cit.).  The  author  finds 
that  this  acid  is  not  the  immediate  product  of  sulphonation,  but 
results  from  hydration  of  the  initially-formed  naphthasultonsulphonic 
acid-^. 

'Naphtha  suit  on  snlplionic  acid  c  is  obtained  as  sodium  salt  when 
1  part  of  naphthasultone  is  gradually  stirred  into  8  parts  of  cooled 
5  per  cent,  anhydrosulphuric  acid,  left  for  about  an  hour  until  a 
portion  is  found  to  be  completeh'  soluble  in  water,  and  then  stirred 
into  an  externally-cooled  mixtui-e  of  12  parts  of  ice  and  16  pai'ts  of 

saturated  brine.     The  sot^twre  salt,    1       ^CioHs'SOsNa  +  SHoO,  which 

separates  after  some  time,  crystallises  in  thin  scales  or  tables,  is 
much  more  soluble  in  Avater  than  the  sodium  salt  of  naphtha- 
sultonsulphonic acid  e  (Abstr.,  1890,  387),  and  in  aqueous  solution 
gives  no  colour  reaction  with  ferric  chloride.  On  treatment  with 
alkalis  or  alkaline  carbonates,  or  by  boiling  with  dilute  (5  per  cent.) 
sulphuric  acid,  or  prolonged  boiling  with  water,  it  is  converted  into 
sodium  1:4:  I'-a-naphtholdisulphonate,  whilst  the  latter,  on  ti'eat- 
ment  with  suitable  dehydrating  agents,  such  as  concentrated  sulph- 
uric acid  at  100°,  3-ields  the  naphthasultonsulphonate.  The  solution 
in  concentrated  ammonia,  on  addition  of  hydrochloric  acid,  gives  a 
precipitate  of  the  sodium  salt  of  naphtholsulphonamidosulphonic  acid  c, 
OH-C,oH5(SO,-XH,)-SO.Xa  +  2HoO,  which  crystallises  in  rhomb-like 
scales  or  plates,  resembles  the  e-compound  {loc.  cit.)  in  properties, 
and  forms  similar  azo-dyes. 

The  azo-dyes  obtained  from  the  salts  of  naphtholsulphonamido- 
sulphonic acid  G  give  much  bluer  or  redder  shades,  are  less  soluble 
in  water,  and  crystallise  better  than  those  from  a-naphtholdisulphonic 
acid  e.  The  dyes  formed  b}-  the  action  of  diazotised  xylidine, 
a-naphthylamine,  and  benzidine  give  respectively  very  blue-claret, 
wine-red,  and  bluish-violet  shades,  are  scarcely  affected  by  acids,  and, 
on  reduction  with  stannous  chloride  and  hydrochloric  acid,  yield  the 
sodium  hydrogen  salt  of  an  amidonaplitholdisidphonic  acid  (probably 
OH  :  NHo :  SO3H  :  SO3H  =  1-:  2  :  3  :  1'). 

The  azo-dyes  obtained  with  diazotised  xylidine  dissolve  in  concen- 
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tratecl  sulpliuric  acid  with  a  magenta  colour,  wbicli,  after  a  short 
time,  changes  to  j'ellow  ;  a  corresponding  colour-change  occurs  also 
with  the  other  dyes  named,  and  is  due  to  hydrolysis  of  the  SOa'NHo 
radicle  with  the  production  of  ammonia  and  the  corresponding 
azo-colouring  matters  derived  from  a-naphthoklisulphoi\ic  acid  e. 
A  more  remarkable  change  is  that  bi'ought  about  by  alkalis. 
The  bluish-red  azo-dye  obtained  with  diazotised  xylidine,  when 
warmed  for  a  short  time  with  alkalis  or  alkaline  carbonates,  changes 
colour  to  a  bright  reddish-yellow,  and  a  corresponding  change  to 
yellow  or  red  shades  ensues  under  like  conditions  with  the  other  dye 
stuiis  named.  The  azo-dyes  formed  can  be  salted  out  from  solution, 
and,  unlike  the  parent  colours,  are  very  sensitive  towards  acids, 
changing  colour  to  blue  or  violet,  and  thus  resemble  many  of  the 
amidoazo-dyes.  Moreover,  they  crystallise  well,  are  very  soluble  in 
water  containing  some  alkali,  and  in  an  acid  bath  produce  shades  on 
wool  which  are  distinct!}-  bluer  than  those  from  the  parent  dyes.  On 
reduction  with  stannoits  chloride  and  hydrochloric  acid,  the  "  altered  " 
xylidine  dve,  which  gives  a  cochineal  shade  on  wool  in  an  acid  bath, 
yields  a  sparingly  soluble  compound,  CioHsXoSoOg  -f  2H2O,  crystallis- 
ino"  in  lono",  flat  needles.  This  compound  dissolves  readily  in  alkalis, 
is  precipitated  from  the  alkaline  solutions  by  acids,  and  by  prolonged 
boiling  with  phenanthraquinol  in  acetic  acid  solution,  forms  an 
azine.  It  is  a  derivative  of,  but  not  identical  with,  1:2:3:1'- 
orthonaphthylenediaminedisulphonic  acid,   and    is    regarded    by  the 

NH 

author  as  the  anlnjdride,  J       >-CioH4(NH2)*S03H,  of  this  compound, 

the  action  of  alkalis  on  the  azo-dyes  obtained  from  naphtholsulphon- 
amidosulphonic  acid  e  being  represented  thus  : — 

NH.-SO.-CioH4(OH)(S03H)-Na-R  =  ^^^  >C\„H,(S03H)-I^2-R  +  H,0. 

Sodmm  liydrogen  1:2  :  '6  :  I'-ortlionajjhthi/lentdiaviinpdisulphonate, 
S03H-Ci„H4(NH2)o-S03Xa  +  3HoO,  crystallises  in  small  needles,  is 
much  more  soluble  than  the  salt  of  the  anhydride,  and  forms  an 
azine  on  treatment  with  phenanthraquinone.  W.   P.  W. 

Dinaphthyl  Picrates.  By  R.  Wegscheider  (Ber.,  23,  3199— 
3201). — Of  the  dinaphthyl  picrates,  only  the  aa-compound  has  pre- 
viously been  jirepared.  cc^-Liiiaphthyl  picrate,  CeoHu  -f  06113X307, 
may  be  readily  obtained  by  mixing  boiling  alcoholic  solutions  of  the 
hyclrocarbon  and  picric  acid,  and  crystallises  in  golden-yellow  needles 
melting  at  155 — 156°.  For  the  preparation  of  ^/3-dinaphtliyl  picrate, 
the  constituents  must  be  dissolved  in  boiling  benzene ;  the  salt 
separates  out  on  cooling  in  microscopic,  orange  prisms,  which  have 
the  composition  C2„Hu,2C6H3N"30-.  The  author  regards  the  hydro- 
carbon obtained  by  Bischoff,  by  the  action  of  methyl  chloride  on 
naphthalene  in  presence  of  aluminium  chloride  (Abstr.,  1890,  1145), 
as  probably  identical  with  /^/i-dinaphthyl.  H.  G.  C. 

Chrysidines.  By  A.  Pictet  and  S.  Erlich  (Chem.  Centr.,  1890, 
ii,  o5U— 351  ;  from  Arch.  sci.  pihys.  nat.,  Geneve  [3],  23,  552). — The 
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authors  have  pursued  the  investigations  already  commenced  by 
Pictet  (Ab-str.,  189U,  ;^90),  and  have  studied  the  action  of  heat  on 
the  two  benzylidenenaphthylamines,  which  are  obtained  by  heating 
benzaldetiyde  with  the  two  naphthvlamines.  By  passing  tlie  vapour 
of  these  compounds  through  a  red-hot  tube,  two  new  bases,  of  the 
formula    CpHnX,  are   obtained,    the    constitutional    formula    being, 

C    TT  •  T'  TT 
probably,  /,    u   \r    •     These  bases,  which  correspond  with  the  phen- 

anthridines,  and  are  similar  to  them  in  their  properties,  are,  there- 
fore, a-  and  /:{-chrysidine.  Their  alkaline  solutions  have  a  blue 
fluorescence,  they  form  yellow  salts  with  acids,  and  the  solutions  of 
the  latter  have  a  green  fluorescence.  Reduction  with  tin  and  hydro- 
chloric acid  converts  them  into  secondary  bases.  a-Chrysidine  melts 
at  1U8^  /3-chrysidine  at  12G".  J.  W.  L. 

Turpentine.    By  R.  G.  Duxwodt  (Chem.  Cetitr.,  1890,  ii,  241—242  ; 

from  Amer.  J.  Fharm.,  June,  1890). — The  author  finds  very  consider- 
able variations  in  the  speciBc  rotatory  power  and  the  specific  gravity 
of  oil  of  turpentine.  In  12  samples,  the  former  varied  from  260°  to 
:^»6"64''  in  a  200  mm.  tube,  before  rectification,  and  from  '.i90°  to 
'.^8  62°  atter  rectification.  The  specific  gravity  at  15°  varied  from 
(J-856  to  Ob76  before,  and  from  OSol  to  0-873  after  rectification.  The 
oils  commenced  to  boil  at  155 — 159",  and  the  last  portions  distilled 
between  165°  and  170°  ;  the  principal  part  distilled  at  160 — 162°.  The 
author  has  not  found  Allen's  test  with  castor-oil.  for  the  detection  of 
]»etroleura  in  tui-pentine,  of  much  value,  since  an  admi.xture  of 
65  per  cent,  of  the  former  escaped  detection  by  means  of  this  te.st. 
In  pure  glacial  acetic  acid  both  petroleum  and  turpentine  are  perfectly 
niiscible,  but  of  acetic  acid  containing  1  per  cent,  of  water,  more  and 
more  is  required  for  complete  solution,  the  gi'eater  the  proportion  of 
petroleum  which  is  present,  as  is  shown  in  the  following  table : — 

Petroleum 1  2  3  4  5  7  8  c.c. 

Oil  of  turpentine 9  8  7  6  5  3  2    „ 

Acetic    acid    +     1     per 

centH.O 40  60  80  110  150  230  270    „ 

From  the  pitch  remaining  in  the  retort,  after  the  distillation  of  the 
turpentine,  the  author  has  separated,  with  light  petroleum,  two  well 
ciystallised  substances,  the  one  being  abietic  acid,  melting  at  131°, 
and  the  other,  a  new  substance,  having  the  composition  72 — 72'8  per 
cent,  carbon,  9'75 — 950  per  cent,  hydrogen,  1825 — 17'70  per  cent, 
oxygen;  and  melting  at  125 — 126°.  J.   W.  L. 

I  Terpenes  and  Ethereal  Oils.  By  O.  Wallach  (Annalen,  259, 
'  309 — 324). — Pinole  glycol  dvicelate,  CioHisO(OAc)2,is  formed,  tOL^ether 
j  with  pinole  and  pinole  glycol,  when  pinole  dibromide  is  warmed  with 
I  .<<odinm  or  silver  acetate  m  glacial  acetic  acid  solution;  the  product 
lis  purified  by  fractional  distillation  under  a  pressure  of  13  mm.  It 
I  crystallises  well  from  water,  and  melts  at  97 — 98"^. 

Pinole    glycol,    CioHieOfOH/^,    can    be    prepared    by    boiling   the 

VOL.  l,\.  q 
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diacetate  with  very  dilute  sulphurir;  acid,  or  hv  treating  the  bromide 
with  freshlv  precipitated  silver  oxide;  it  crystallises  from  light  petro- 
leum in  needles,  melts  at  125°,  is  very  readily  soluble  in  chloroform, 
and  is  converted  into  the  diacetate  by  boiling  acetic  anhydride. 

Pinole  hyrlrate,  CmHijO.,  is  obtained,  together  with  cymene,  when 
a  well-cooled  glacial  acetic  acid  solution  of  crude  pinole  is  saturated 
Avith  hvdrogen  bromide,  and  then  shaken  with  very  dilute  soda  in  the 
cold,  in  order  to  decompose  tlie  additive  product ;  after  separating 
the  cymene  hv  distilling  with  steam,  the  hydrate  is  extracted  from 
the  alkaline  solution  by  shaking  with  ether.  Pinole  hydrate  crystal- 
lises in  needles  or  plates,  melts  at  131°,  and  is  moderately  easily 
soluble  (1  in  30  at  15^)  in  water,  but  more  readily  in  alcohol  ;  it 
crvstalllses  unchanged  from  boiling  glacial  acetic  acid,  bat  when 
warmed  with  dilute  sulphuric  acid,  it  is  converted  into  pure  pinole. 
It  is  identical  with  the  crystalline  substance  which  Avas  formed,  as 
was  first  observed  by  Sobrero  (Amialen,  80,  106),  when  oil  of  tur- 
pentine is  exposed  to  direct  sunlight  in  presence  of  oxygen  (compare 
Armstrong,  Proc,  1S90,  99).  Pinole,  on  oxidation  with  potassium 
Ttennansanate,  yields  terebic  acid  and  considerable  quantities  of 
oxalic  acid  and  carbonic  acid;  pinole  hydrate,  under  the  same  condi- 
tions, gives  terpeiiylic  acid,  carbonic  acid,  and  oxalic  acid ;  pinole 
glycol  seems  to  give  the  same  oxidation  products  as  the  hydrate. 

Pure  pinole  is  easily  prepared  by  boiling  a  benzene  solution  of 
pinole  dibromide  with  the  theoretical  quantity  of  sodium,  in  the  form 
of  tine  wire,  until  decomposition  is  complete  ;  the  filtered  sohition  is 
evaporated,  and  the  residual  pinde  puritied  by  fractional  distillation. 

Finnle  trihromide,  CinHijOBrs,  is  obtained  in  small  quantities  in 
the  preparation  of  the  dibromide  from  crude  pinole ;  it  crystallises 
from  ethvl  acetate  in  needles,  and  melts  at  160°  with  decomposition. 

F.  S.  K. 

Fenchole,  an  Isomcride  of  Camplior.  Bv  O.  Wallace  and  F. 
Hartmaxx  (AunaUn.  25  9.  324— 331;.— A  liquid  of  sp.  gr.  0-934, 
possessing  a  strong  odour  of  camphor,  and  boiling  at  19u — 193°,  can 
be  isolated  from  oil  of  fennel;  it  has  the  composition  Ci„H,sO,  and  is 
named  by  the  authors  fenchole.  The  whole  chemical  behaviour  of 
fenchole  is  that  of  a  position-isomeride  of  camphor,  as  will  be  seen 
from  the  experiments  described  below  ;  it  combines  with  bromine  in 
well-cooled  light  petroleum  solution,  yielding  a  bright-red,  crystalline, 
nnstable  additive  product,  which  is  reconverted  into  fenchole  on 
treatment  with  soda ;  it  also  yields  with  sodium,  a  solid  compimnd, 
which  seems  to  be  convert^^^d  into  an  acid  by  carbonic  anhydride.     • 

Fenchole  oxime,  CioHifi!N-OH,  crystallises  from  alcohol  in  slender 
needles,  and  from  ethyl  acetate  in  well-defined  crystals,  a  :  b  :  c  ■= 
1  3047  :  1  :  0-552o9.  /i  =  76"  20',  which  melt  at  148 — 149°,  and  are 
very  like  those  of  camp'ior  oxime  in  appearance.  The  hydrochhyride, 
C,otIi7NO,HCl,  melts  at  118 — 119',  and  is  decomposed  by  alcohol. 
The  anhydride,  C10H15X,  prepared  by  dissolvmg  the  oxime  in  dilute 
sulphuric  acid,  is  a  colourless  liquid,  boiling  at  217 — 219^";  it  can  b^ 
dis  iniruished  from  the  anhydride  of  camphor  oxinie  by  the  fact  that 
it  yields  a  crystalline  hydrubromide.  CioH,jN,HBr,  which  is,  however, 
very  unstable. 
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TsofeurJwle  oxime,  CioHpXO,  is  formed  when  fenrhole  oxinie 
anlivdride  is  boiled  with  alcoliolic  potash  for  five  to  six  hours;  it 
crvstallises  from  alcohol  in  plates,  melts  at  118 — 114^,  and  is  readily 
soluble  in  alcohol,  ether,  and  acids,  and  moder.itLdy  soluble  in  water. 

FenchoLenic  acid,  CinH,flOj,  is  obtained  when  isofenchole  oxime  is 
boiled  with  alcoholic  potash  for  four  days,  but  some  of  the  oximo 
remains  unchanged.  It  is  an  almost  colourl.-ss  liquid,  boils  at 
'2"»7 — 260°,  and  forms  a  sparingly  soluble  silver  salt  and  a  deliquescent 
ammonium  salt.  F.  S.  K. 

Rose-oil.  By  V.  Markovnikoff  (Ber.,  23,  3191). — Rcse-oii  con- 
sists, as  is  well  known,  of  liquid  constituents  and  stearoptene.  The 
latter  melts  at  :-{6'o°,  and  his  all  tlie  properties  of  a  paraffin  ;  it 
is  perfectly  inodorous,  and  is,  therefore,  of  no  value  with  regard  to 
tlie  quality  of  the  oil.  The  liquid  portion  or  eleoptene  boils  within 
narrow  limits,  and  appears  to  be  a  mixture  of  two  substances,  CinHjoO 
and  C'lnHiMO,  one  of  which  is  an  alcohol,  and  forms  the  chief  con- 
stituent of  rose-oil.  H.   G.  C 

,^-Methylpyridine.  By  C.  Stoehr  (/?er.,  23,  3151— 3157).— The 
product  obtained  by  the  distillation  of  strychnine  or  of  brucine  is  not 
homogeneous.  Alter  purification,  however,  it  yields  /rJ-methyl- 
pyridiue,  which  boils  at  142 — 143'',  and  is  identical  with  the  synthe- 
tical product  from  glycerol,  acetamide,  and  phosphoric  anhydride. 
The  mercurochlofide  melts  at  145 — 146°,  the  })latiuosochloride  at 
257 — 2o7"5°,  and  the  platinochloride  at  201 — 2'»2^.  Ladenburg 
(Abstr.,  1890,  1432)  gives  three  melting  points  fnr  this  last  compound 
(from  synthetical  /j-methylpyridiiie),  wliich  range  between  lul"  and 
198°,  and  it  is  suggested  that  he  had  to  deal  with  vary'ng  mixtures  of 
the  two  platinum  compounds.  Ladenburg's  theory  of  the  constitution 
of  ])yridine,  so  far  as  it  is  based  on  the  existence  of  two  /j-methyl 
derivatives,  is  tlius  proved  to  be  erroneous.  J.  B.  T. 

A  New  Class  of  Acrldines :  Phenylcarbazacridiae.  By  D. 
BjzzAltRl  (Gazzetta,  20,  4u7 — 417). — Fheni/lcarbazacridine,  CigHnX, 
is  formed  when  a  mixture  of  pure  carbazole  (20  grams)  with  benzoic 
acid  (15  grams)  and  fused  zinc  chloride  (45  grams)  is  heated  for 
five  hours  at  120 — 130^,  and  the  alcoh  )lic  solution  of  the  product 
precipitated  with  strong  aqueous  ammonia.  The  product  when  pure 
crystallises  from  alcohol  in  minute,  white  scales,  turns  green  on 
heating  to  150°,  and  melts  at  186"5^.  It  dissolves  in  most  of  the 
ordinary  solvents,  but  only  sparingly  m  absolute  alcohol,  and  not  at  all 
in  water.  It  crystallises  from  benzene  in  groups  of  rectangular  laminae, 
and  from  xylene  in  peculiar,  spherical  tufts.  With  aaetic  acid,  it 
forms  an  intense  green  solution,  which  is  diehroic  when  concentrated 
(0'2o  per  cent.),  appearing  emerald-green  by  reflected,  and  garnet- 
]-ed  by  transmitted  light.  It  is  not  affected  by  boiling  with  alkalis, 
and  only  partially  decomposed  by  heating  with  soda-lime.  It  is  dis- 
solved by  benzoic  chloride,  but  not  further  affeeted. 

The  methi'jdide,  Ci9HaX,Mel,  prepared  by  heating  the  base  with 
methyl  iodide  at  140°,  crystallises  in  brownish-yellow  plates,  soluble  in 
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alcohol  ami  acetic  acid.  From  these  solutions,  the  base  is  reprecipitated 
on  the  addition  of  water.  Boilincy  alcoholic  potash  decomposes  it 
into  the  free  base,  methyl  alcohol,  and  potassium  iodide.  On  gently 
heating,  it  is  similarly  split  up  into  the  base  and  methyl  iodide. 

The  hi/drochloride  forms  emerald-green  scales,  soluble  in  acetic  acid 
and  in  alcohol,  but  not  in  water.  It  dissociates  even  in  alcoholic 
solution,  and  is  only  stable  in  presence  of  an  excess  of  free  hydro- 
chloric acid.  It  is  completely  decomposed  by  boiling  water.  Tlie 
sulphate  forms  a  green,  shining  mass,  soluble  in  acetic  acid  and  in 
alcohol,  but  not  in  water.  It  is  gradually  decomposed  by  boiling 
water,  and  the  alcoholic  solution  is  unstable  in  the  absence  of  free 
sulphuric  acid.  The  plcrate  and  hydrioilide  crystallise  in  green 
plates  decomposed  by  water,  and  forming  unstable  alcoholic  solu- 
tions. The  chromute  crystallises  in  scales  decomposed  by  water  and 
alcohol. 

Benzoijlcarbazole,  CigHuNO,  is  obtained  by  heating  carbazole  with 
benzoic  anhydride  at  240°.  It  crystallises  from  alcohol  in  white, 
acicular  prisms,  melts  at  95' 5",  dissolves  in  benzene,  ether,  &c.,  but 
only  sparingly  in  alcohol.  It  is  decomposed  by  alcoholic  potash  into 
carbazole  and  benzoic  acid.  Its  formation  and  decomposition,  together 
with  the  analogy  to  acetylcarbazole,  establish  for  this  compound  the 
constitution  CioHfsNBz.  On  heating  it  with  zinc  chloride  at  130 — 150°, 
phenylcarbazacridine  is  formed. 

Phenylhydrocarhazaa-idine,  CHPh<^''^'>N-N<;;^>CHPh, 

prepared  by  reducing  phenylcarbazacridine  with  zinc-dust,  crystallises 
in  yellowish  leaves  which  turn  brown  and  melt  at  172",  and  dissolves 
in  acetic  acid,  alcohol,  and  ether,  but  not  in  water.  It  reduces  silver 
nitrate  in  alcoholic  solution,  and  picric  acid  imparts  to  it  an  orange 
coloration.  It  has  no  basic  px'operties,  but  acids  and  pota.ssium  per- 
manganate convert  it  into  phenylcarbazacridine. 

When  carbazole  is  heated  with  benzoic  acid  and  zinc  chloride  at 
150 — 160°,  there  is  formed,  besides  the  acridine  desciibed  and  resinous 
products,  a  compound  of  unknown  constitution,  which  crystallises 
from  boiling  alcohol  in  tables  which  melt  at  210°,  and  are  stained 
yellow  by  picric  acid.  At  200 — 210°,  no  phenylcarbazacridine  is 
formed,  the  products  consisting  mainly  of  resins.  At  280°,  the  mass 
is  gradually  carbonised.  S.  B.  A.  A. 

Thiazoles.  By  K.  Hubachek  {Annalen,  259,  228—253;  compare 
Hantzsch,  Abstr.,*1889,  413,  723,  and  lQ^O,ltM).—TUopropionamide, 
CjHtNS,  can  be  prepared  by  treating  propionamide  with  phosphorus 
pentasulphide,  as  described  by  Hantzsch  {loc.  cit.)  in  the  case  of 
thiacetamide;  the  yield  is,  at  the  most,  10  per  cent,  of  the  amide 
employed.  It  crystallises  in  yellowish  plate.'*,  melts  at  42 — 43°,  and 
is  very  readily  soluble  in  benzene,  but  only  spaiingly  in  ether,  alco- 
hol, and  water. 

x-Methyl-fi-ethylihiazole,  H        ^CEt,  is  obtained  when  thiopropi- 

onamide  is  treated  with  chlora.'etone  in  alcoholic  solution,  and  the 
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product  decomposed  with  soda.  It  is  a  colourless  liquid,  boils  at 
l.')9o — lOO''  (728".5  mm.),  has  an  odour  of  pjridine.  and  is  miscihie 
with  alcohol  and  ether,  but  is  only  spariu'^ly  soluble  in  cold  water. 
The  phithiorhloriile,  (C'fiHflXS)..,H2PtClr.,  forms  small,  yellowish-i-ed 
crystals,  and  melts  at  177°  with  decomposition. 

OL-t'henyJ-fi-i'tliyJthiazoJp,  CnHnXS,  is  formed  when  thiopropion- 
amide  is  treated  with  bromacetophenone  in  like  manner  ;  the  product 
is  dissolved  in  dilute  hydrobromic  acid,  and  the  crystalline  hydro- 
bromide,  which  is  deposited  from  the  filtered  solution,  decomposed 
with  soda.  The  base  is  a  colourless  oil,  of  agreeable  odour,  boils  at 
295°  (729  mm.),  and  is  insoluble  in  water,  but  miscible  with  alcohol 
and  ether.  The  platinochloride,  (CiiHi,NS),.,H2PtCl6,  forms  light- 
yellow,  microscopic  crystals,  and  melts  at  128 — 129°  with  decomposi- 
tion. The  hijdrohromide,  CuH,,NS,HBr,  crystallises  in  colourless 
needles,  melts  at  QS — 70°,  and  is  decomposed  by  cold  water  or  when 
kept  over  sulphuric  acid. 

fi-Pheinjltltiazole,  C9H7XS,  is  formed  when  tliiobenzamide  is  heated 
at  100'  for  several  hours  with  dichlorether  and  sodium  acetate  in 
alcoholic  solution  ;  the  dark,  resinous  product  is  extracted  with 
dilute  hydrochloric  acid,  tlie  base  liberated  with  soda,  and  distilled. 
It  is  a  colourless  oil  boilinsT  at  206 — 268°  (732  mm.).  The  liydro- 
chloridp,  C9H7XS,HC1  +  2HjO,  crystallises  from  dilute  hydrochloric 
acid  in  plates,  melts  at  61 — 62°,  loses  its  water  over  sulphuric  acid, 
and  is  immediately  decomposed  by  water.  The  platinochloride, 
(C9H:NS)2.H,PtCI«  +  2H,0,  is  a  yellow,  crystalline  compound  melt- 
ing at  173 — 17o°  with  decomposition  ;  it  loses  its  water  at  110^. 
The  picrate  crystallises  in  yellow  needles,  melts  at  J  24- — 125°,  and  is 
only  very  sparingly  soluble  in  water,  but  readily  in  hot  alcohol. 

a.-MethyI-/:i-ph€nylt}nazole,  C10H9NS,  prepared  by  treating  tliiobenz- 
amide with  chloracetone  in  alcoholic  solution,  is  an  oil  boiling  at 
277-5—278°  (724  mm.). 

a.^i-I)iplienylthiazole,  C15H11XS,  obtained  from  thiobenzamide  and 
bromacetopbenone  in  like  manner,  crystallises  from  alcohol  in  colour- 
less plates,  melts  at  92 — 93^,  boils  above  360^  without  decomposition, 
and  is  readily  soluble  in  alcohol  and  ether  ;  it  is  a  very  feeble  base,, 
but  its  salts  are  unstable  and  cannot  be  obtained  in  a  pure  con- 
dition. 

CPh'S 
Ethyl    a-methyl-/n-phe7iylthiazolecarhoxylate,     'i  ^C'COOEt,     is 

obtained  when  thiobenzamide  is  warmed  with  ethyl  chloracetoacetate, 
and  the  salt  thus  produced  decomposed  with  soda;  it  crystallises 
from  ether  in  yellow  needles,  and  melts  at  43°.  The  corresponding 
acid,  C11H9XS,  prepared  b}'  hydrolysing  the  ethereal  salt  with  alco- 
holic potash,  crystallises  in  colourless  needles,  melts  at  202 — 204"5°, 
and,  when  heated  more  strongly,  sublimes  in  long  needles,  being  at 
the  same  time  partially  decomposed  into  carbonic  anhydride  and 
raethylphenylthiazole.  It  is  readily  soluble  in  alcohol,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  water;  in  its  neutral 
solutions  many  metallic  salts  produce  a  precipitation. 

A  mixture  of  various  compounds,  which  contains  a-chloropropalde- 
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liycle,  can  be  obtained  by  gradually  adding  sulphury!  chloride  to  an 
etliereal  solution  ot  propaldehyde  iu  which  barium  carbonate  is 
suspended;  the  ethertal  solution  is  washed  with  water  and  sodium 
carbonate  consecutively,  dried,  and  then  submitted  to  fractional 
distillation ;  the  portion  passing  over  between  00°  and  loi/  was 
employed  in  some  of  the  experiments  described  below. 

fi^i-D.'melhijlthiazole,  i\         ^^CMe,  is   formed   in   small    quantities 

when  crude  a-chloropropa-dehyde  is  warmed  with  thiacetamide,  the 
product  boiled  with  hydrochloric  acid,  and  then  treated  with  soda; 
it  is  puritied  by  distilling  with  steam,  and  then  submitted  to  frac- 
tional distillation.  It  is  a  colourless  liquid,  boils  at  148 — loC 
(TM-A  mm.),  and  is  sparingly  soluble  in  water,  but  readily  in  ether  and 
alcohol.  The  plat  iiiochlo  ride,  (C5H7NS)>,H2PtCl6,  crystallises  iu 
prisms  and  melts  at  202^  ;  the  picj-ate  crystallises  in  small,  yellow 
needles,  melts  at  160 — 167°,  and  is  sparingly  soluble  in  water. 

/3-Meihyl-fi-amidotlnazole,  L^HsXoS,  is  ol)tained  by  heating  crude 
a-ehloropropaldehyde  with  thioc^irbamide  ;  it  crystallises  from  water 
in  yellowish  plates,  melts  at  i*4 — 95°,  and  is  readily  soluble  in  alco- 
hol, but  less  leadily  iu  ether,  and  only  sparingly  in  cold  Avater.  The 
platinochloride  forms  nodular,  crystalline  aggregates,  and  melts  at 
181 — 182°  with  decomposition. 

d^-Dipht^nyl-u-amiduthiazole,  CisHi.XoS,  can  be  prepared  by  warm- 
ing bromodeox3-benzo'in  with  thiocarbamide  and  decomposing  the 
product  with  dilute  sodium  carbonate.  It  crystallises  from  alcohol 
in  yellowish  needles,  melts  at  185 — 186°,  and  is  readily  soluble  in 
alcohol,  butoidy  spiiringl}'  in  ether,  and  insoluble  in  water.  The  hydro- 
hromide,  CisHoiNo^S.HBrjCrystalli.^es  in  needles,  melts  at  215—  217°  with 
partial  decomposition,  and  is  only  sparingly  soluble  in  dilute  hydro- 
bromic  acid. 

CLJi-Blphenyl-iii-methylthiazole,  CieHisNS,  can  be  obtained  by  treating 
an  alcoholic  solution  of  thiacetamide  with  bromodeoxy benzoin  ;  it  is 
puritied  by  means  of  the  hydrochloride,  a  crystalline  compound  melt- 
ing at  96 — 97°.  The  base  cr3'stallises  in  colourless  needles,  melts  at 
51 — 52°,  and  is  insoluble  in  water,  but  readily  soluble  in  alcohol  and 
ether. 

Tripliemjlthiazole,  C21H15NS,  prepared  from  thiobenzamide  and 
bromodeoxybenzoin,  crystallises  in  colourless,  well-detined  prisms, 
melts  at  ^^ — 87°,  and  is  readily  soluble  in  ether,  but  more  sparinafly  in 
alcohol,  and  insoluble  in  water.  It  crystallises  unchanged  from  hot  con- 
centrated hydrochloric  acid,  in  which  it  is  onlj'  very  sparingly  soluble. 

Phenylhydroxythiazole  (m.  p.  204°)  is  formed  when  bromaceto- 
phenone  is  treated  with  xanthogenamide  under  various  conditions. 
The  etliyl  dei-ivative  of  phenyloxypseudothiazole  is  obtained  when 
phenylhydroxytliiazole  is  treated  with  sodium  ethoxide  and  ethyl 
iodide  at  140 — 150°.  It  cj-ystallises  from  ether  in  colourless  plates, 
melts  at  71°,  and  is  decomjjosed  by  concentrated  hydrochloric  acid  at 
220°  yielding  ethylamiiie  ;  it  has,  therefore,  the  constitution  expressed 

IIP  ,         CH'S'CO^  ,-,       ri       Tr 

bv  the  formula   11    ,   ^,„  >.  F.   S.  K. 
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Trimethylthiazole,  Methylethykhiazole,  and  Thiazolecarb- 
oxylic  Acids.  JU-  T.  K(iini-i:ii  (Ainidlru.  259,  2.");j  — 'Jrtij. — Ethijl 
a.-cliluroiiiclliyl(icctoacetatt\  COAlfCMeCI'COUEt,  is  obtained  when 
sulpliuryl  chloride  is  gradually  added  to  well-cooled  ethyl  uiethyl- 
acetoacetate.  It  is  a  colourless  liquid  of  sp.  gr.  ru591  at  Iti'o",  witli 
a  pleasant,  rather  pungent  odour,  and  boils  at  192 — 1S^4°  (corr.).  It 
does  not  yield  a  salt  with  copper  acetate  under  any  conditions;  the 
corresponding  bromo-compound,  obtained  by  brominatiug  ethyl 
niethylacetoiicctate,  gives  a  copper  salt,  and  can  be  readil}-  converted 
into  thiazole  derivatives.  It  is  evident,  theielbie,  that  chlorine  and 
bromine,  at  the  ordinary  temperature,  displace  different  hj'drogen 
atoms  in  ethyl  methylacetoaceiate  (compare  Hantzsch,  Abstr.,  1890, 
1238;  it  has,  howevei",  been  stated  by  Genvresse  (Coinpt.  rend.,  107, 
187)  that  both  a-  and  7-chloro-derivatives  are  formed  when  ethyl 
acetoacetate  is  treated  with  chlorine  at  17U''. 

Trimethylthiazole,    'j         ^^CMe,   is  formed   wlien    crude    methyl 

chloretbyl  ketone,  prepared  by  hydrolysing  ethyl  a-chlormethylaceto- 
acetate  with  40  per  cent.  hydrocMoric  acid,  or  by  chlorinating  methyl 
ethyl  ketone  with  sulpliuryl  chloride,  is  warmed  with  thiacetamide ; 
the  product  is  boiled  with  dilute  hydrochloric  at-id,  the  filtered  solu- 
tion mixed  with  soda,  and  the  precipitated  oil  extracted  with  ether. 
Trimethylthiazole  can  also  be  obtained  by  brominatiug  methyl  ethjd 
ketone  in  ethereal  solution,  and  treating  the  methyl  bromethyl 
kecone  produced  wnth  thiacetamide.  It  is  a  colourless  liquid  of 
sp.  gr.  1-Ol'AO  at  lt)°,  boils  at  IG60 — 167'5°  (corr.),  and  is  modeiately 
easily  soluble  in  cold  water.  The  j;?a/iHor/iZo;'('(Ze,  (CsHgNSjo^HoPtClfi, 
crystiiUises  in  orange  prisms,  and  melts  at  232 — 233°  with  decomposi- 
tion. The  hydrochloride  is  a  crystalline,  deliquescent  compound 
melting  at  173 — 174°.  The  aurochloride  is  sparingly  soluble  in  boil- 
ing water,  from  which  it  crystallises  in  yellow  needles  melting  at 
155 — 156°.  The  pic  rate  crystallises  from  hot  water  in  yellow  prisms 
melting  at  133°,  and  the  viercurochloride  crystallises  iu  small  plates 
melting  at  118—119-'. 

Ethyl  brumomethylacetoacetate,  CHaBr'CO-CHMe'COOEt,  prepared 
by  brominating  ethyl  raethylacetoacetate,  is  an  oil  of  sp.  gr.  1"1981 
at  165°,  with  a  disagreeable,  pungent  odour ;  its  alcoholic  solution 
gives  a  reddish-violet  coloration  with  ferric  chloride,  and  a  green, 
crystalline  precipitate  with  copper  acetate. 

CMeIN 
Ethyl  methylthiazolepropionate,    1,  ^C'CHMe*COOEt,  is  formed 

when  thiacetamide  is  treated  with  ethyl  bromoniethylacetoacetate  ; 
it  is  a  thick,  dark-brown  oil,  and  on  hydrolysis  with  alcoholic  soda,  it 
yields  an  oily  acid  which,  Avhen  distilled  with  lime,  is  converted  into 
/<-methyl-a-ethylthiazole. 

fi-Methyl-c.-ethyltlnazole,  CeHgXS,  purified  by  fractional  distillation, 
is  an  oil  boiling  at  169 — 171"^  (corr.).     The  plat inuchloride, 

(CeH,NS)„H,PtCl«, 

forms   reddish-yellow  prisms,  and  melts  at  182  —183°   with  decom- 
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]iosition.  The  picrate  crystallises  from  water  in  well-defined,  lemon- 
vellow  prisms,  meltiug  at  114 — llo^,  and  the  jnercuruchluride  crj'stal- 
lises  in  prisms  melting  at  138 — 189°. 

N-CMe 
afi-Bimethylthiazole-^-carhoxylicacid,  ii       ^    ^C'COOH,  is  obtained 

when  the  ethyl  salt  (compare  Hantzsch,  Abstr.,  1889,  724)  is 
hydrolysed  v.ith  alcoholic  potash.  It  crystallises  from  hot  water 
in  long,  colourless  needles  or  small  prisms,  melts  at  227"  witli 
evolntioQ  of  gas,  sublimes  without  decomposition,  and  is  only 
moderately  easily  soluble  in  hot  water,  but  more  readily  in  alcohol 
and  ether.  The  salts  of  the  alkaline  earths  are  readily  soluble  in 
water,  but  in  neutral  solutions  of  the  ammonium  salt,  many  metallic 
salts  produce  a  precipitation.  The  silver  salt,  CsHeXS-COOAg,  crys- 
tallises Irom  boiling  water  in  colourless  needles,  and  quickly  darkens 
on  exposure  to  light.  The  hydrochhnvh,  C6H70-.,XS,HC1,  crystallises 
from  cold  dilute  hydrochloric  acid  in  transparent  plates,  and  is 
decomposed  by  water,  or  when  heated  at  7U^.  The  acid  is  com- 
pletely destroyed  by  potassium  permanganate,  but  it  is  not  acted  on 
by  boiling  concentrated  nitric  acid. 

fL-Methylthiazoledicarhoxylic  acid,   CMe<^      M  ,    can    be    ob- 

tained by  warming  ethyl  chloi'oxalacetate,  prepared  by  treating  ethyl 
oxalacetate  with  sulphuryl  chloride,  with  thiacetamide,  and  hydro- 
lysing  the  product  with  alcoholic  soda.  It  crystallises  from  warm 
water  in  long,  colourless  needles  with  1  mol.  H^O,  fiublimes  below 
10u°,  melts  at  169°  with  evolution  of  carbonic  anhydride,  and  is 
readily  soluble  in  cold  water  and  alcohol,  but  very  sparingly  in  ether, 
carbon  bisulphide,  benzene,  &c,.  The  barium  salt,  CeHaXSOjBa  -f  2H2O, 
crystallises  in  colourless  needles,  and  loses  the  whole  of  its  M'ater  at 
130°.  The  mercury  salt,  CsHsXSOiHg  +  '^\B.Jd,  is  colourless  and 
crystalline,  and  loses  its  water  at  115°.  Most  of  the  other  salts,  except 
those  of  calcium,  magnesium,  and  the  alkalis,  are  sparingly  soluble  in 
water. 

H-Methyltliiazole-^-carhoxylic  acid,  C5H5O0XS,  is  formed  with  evolu- 
tion of  carbonic  anhydride,  when  the  dicarhoxvlic  acid  just  described 
is  heated  for  some  time  at  170 — 172'.  It  crystallises  from  water  in 
small,  colourless  needles  or  prisms  containing  1  mol.  HoO.  loses  its 
water  at  70 — 80°,  and  melts  at  144 — 145° ;  it  is  readily  soluble  in 
cold  water,  but  more  sparingly  in  alcohol,  ether,  and  chloroform,  and 
almost  insoluble  in  carbon  bisulphide  and  benzene.  The  salts  are  all 
readi^v  soluble,  except  those  of  silver,  copper,  and  mercury. 

Ethyi  pi-amidoiJiiazoledicarhoxijlate,  €9111204X28,  is  obtained  in  the 
form  of  the  hydrochloride  when  ethyl  chloroxalacetate  is  mixed  with 
thiocarbamide ;  when  the  crystalline  salt,  which  is  only  very  spar- 
ingly soluble  in  water,  is  treated  with  potassium  carbonate,  the  base 
is  liberated,  and  can  be  purified  by  crystallisation  from  ether-alcohol. 
It  forms  well-defined  prisms  which  contain  ^  mol.  C2H6O,  and  melt 
at  90°,  the  alcohol-free  compound  melting  at  112°. 

fi-Amidothiazoledicarbn.ryb'c  acid,  C5H4X2SO4,  prepared  by  hydro- 
lysing  the  ethyl  salt  with  alcoholic  soda,  crystallises  from  hot  water 
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in  yellowish  needles  with  1  mol.  H2O,  loses  its  water  at  loO",  melts  at 
229 — 230^  with  complete  decomposition,  and  is  only  sparingly  soluble 
in  most  ordinary  neutral  solvents.  Attempts  to  convert  this  acid 
and  its  ethyl  salt  into  a/5-thiazoledicarboxylic  acid  by  means  of  nitrous 
acid  were  unsuccessful.  F.  SS.  K. 

Diazo-compounds  of  the  Thiazole  Series.  By  M.  Wohmaxn' 
(Annaln,  259,  277 — I^OU). — A  compound  of  the  composition 
CHsXaOsS,  winch  .seems  from  its  behaviour  to  be  the  diazo-hydrate 

of    ethyl    methylthiazolecarboxylat-e,    COOEt'C'^  ii  ,  is 

formed  when  ethyl  methylamidothiazolecarhoxylate  (lU  grams),  pre- 
pared as  described  by  Ziirclier  (Abstr.,  1889,  72o),  is  dis.-^olved  in  a 
mixture  of  33  pei"  cent.  hyHrochloiic  acid  (3U  c.c.)  and  water  (200  c.c), 
and  sodium  nitrite  (25  grams),  dissolved  in  Avater  (100  c.c),  irradually 
added  to  the  cooled  solution  ;  after  expelling  the  nitrous  acid  with  a 
stream  of  air,  the  precipitate  is  quickly  separated  by  filtration,  washed 
with  very  dilute  nitric  acid,  alcohol,  and  ether  consecutively,  and  then 
lecrystallised  from  cold  ether,  from  which  it  separates  in  small, 
yellowish  plates.  It  melts  and  explodes  at  99 — lOO",  is  rather  un- 
stable, gives  Liebermann's  reaction,  and  is  moderately  easily  soluble 
in  glacial  acetic  acid,  alcohol,  benzene,  and  light  petroleum,  but  more 
sparingly  in  ether.  In  some  respects,  it  behaves  like  an  aromatic 
diazo-compound,  being  so'uble  in  alkalis  and  cold  concentrated  acids, 
and  giving  dyes  witli  phenols  ;  in  others,  it  behaves  like  a  nitroso- 
derivative,  and,  when  treated  with  most  ordinary  reducing  agents,  is 
reconverted  into  the  amido-compound. 

Ethyl  hydrazoraethylthiazolecarboxylate  is  obtained  in  an  impure 
condition  by  carefully  reducing  the  diazo-compound  described  above 
■with  zinc-dust  and  dilute  ammonia.  It  is  a  crystalline,  very  unstable 
compound,  which  reduces  Fehlings  solution  in  the  cold,  and  combines 
readily  with  aldehydes  and  ketones  in  acetic  acid  .solution,  yielding 
crystalline  compounds  ;  the  condensation  product  obtained  with 
acetone  forms  bright-yellow  needles  and  is  unstable. 

Ethyl  methylchlornthiazolecarboxylate,  CtHsOoNSCI,  can  be  pre- 
pared by  gradually  adding  the  diazo-compound  to  warm  15  to  18 
per  cent,  hydrochloric  acid,  and  heating  the  mixture  until  the  evolu- 
tion of  nitrogen  ceases ;  the  solution  is  then  diluted  with  water, 
the  product  distilled  with  steam  in  order  to  separate  it  from  the 
azimido-compound  described  below,  and  then  treated  with  dilute 
hydrochloric  acid  to  free  it  from  ethyl  methylamidothiazolecarh- 
oxylate. It  crystallises  from  alconol  in  transparent  prisms,  melts  at 
50 — 51°,  has  a  sweet,  sharp  taste,  and  a  fruity  odour;  it  is  soluble  in 
concentrated  hydrochloric  acid  and  dissolves  freely  in  most  ordinary 
organic  solvents,  but  is  insoluble  in  water. 

Ethyl  methylhromothiazoh'carboxylate,  CTHsOiNSBr,  prepared  by 
j  treating  the  diazo-compound  with  hydrobromic  acid  in  a  similar 
!  manner,  cry.stallises  from  alcohol  in  large,  colourless  plates,  melts  at 
I  70 — 71°,  and  resembles  the  chloro-derivative  in  chemical  and  physical 
I  properties.     The  corresponding  jocio-compound,  C^HsO^NSI,  is  formed 
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in  small  quantity  when  the  diazn-compnund  is  treated  with  2  to  3 
per  cent  hydriodic  ar:id,  the  principal  product,  however,  beingf  regene- 
rated amido-compound  ;  it  separates  from  alcohol  and  glacial  acetic 
acid  in  crystals  melting  at  S6 — 87°,  and  resembles  the  chlorinated 
derivatiye  very  closely.  The  yield  of  the  iodo-compound  is  only 
5  to  10  per  cent.,  whereas  in  the  case  of  tlie  chlorinated  and  bromin- 
ated  derivatives  the  yield  is  60 — 70  per  cent,  of  the  ethyl  methyl- 
am  idothiazolecai'boxy  late  employed. 

Ethyl  incthylazimidutliiazolecarhnxi/late,  CuHn04N5S2,  is  gradually 
deposited  in  orange-red  needles  when  the  diazo-compound  is  boiled 
with  alcohol  or  heated  for  a  long  time  with  almost  any  neutral  sol- 
vent. It  separates  from  alcohol  and  g'lacial  acetic  acid  in  crystals, 
melts  at  224 — 225°,  and  is  moderately  easily  soluble  in  benzene  and 
light  petroleum,  but  more  sparingly  in  ether  ;  it  dissolves  freely  iu 
mineral  acids,  but  it  is  only  very  sparingly  soluble  in,  and  is  decom- 
posed by,  alkalis.  On  reduction  with  zinc-dust  and  hydrochloric  acid, 
it  is  converred  into  ethyl  methylamidothiazolecarboxylate,  and  on 
hydrolysis  with  alcoholic  potash  it  is  converted  into  the  correspond- 
ing acid,  CuiHgOiNaSj,  which  crystallises  in  slender,  yellowish-red 
needles,  melts  at  21-1''  with  decomposition,  and  is  almost  insoluble  in 
all  ordinary  neutral  solvents. 

Methylchlornthiazolecarhorylic  acid,  CsHiOoNSCl,  is  obtained  when 
the  ethyl  salt  described  al)ove  is  hydrolysed  with  cold  alcoholic 
potash,  but  the  product  is  always  mixed  with  some  methylhydroxy- 
thiazoleearboxylic  acid,  from  which  it  can  only  be  imperfectly 
separated  by  fractional  crystallisation.  It  seems  to  melt  at  about 
144 — 148°,  and  is  very  readily  soluble  in  all  organic  solvents,  but  only 
moderately  easily  in  hot  water.  The  silver  salt,  CsHsOzNSClAg, 
crystallises  in  colourless  needles. 

The  bromu-acid,  CsH^OaNSBr,  and  the  iodo-acid,  CJiiOiNSl,  were 
also  obtained  in  an  impure  condition  ;  the  former  seems  to  melt  at 
ab  ut  162 — 164°,  the  latter  at  about  174 — 176°,  with  decomposition. 

Mefhylliydroxyihiazolecarho.rtjlic  acid,  C5H5O3NS,  is  formed  when 
metliylchlorothiazolecarboxylic  acid  is  heated  at  170",  but  it  is  best 
]n"epared  by  fusing  the  ethyl  salt  of  the  chlorinated  acid  with  concen- 
trated potash.  It  crystalbses  from  alcohol  in  small  needles,  melts  at 
222*^  with  decomposition,  and  is  moderately  easily  soluble  in  alcohol 
and  hot  w-ater,  but  only  sparingly  in  ether,  and  almost  insoluble  in 
benzene  and  light  petroleum.  The  amvwnium  salt,  CsH^OsNzS, 
crystallises  from  water  in  large  prisms  with  3  mols.  HoO,  and  melts 
at  138^"  with  liberation  of  carbonic  anhydride,  being  transformed  into 
methylhydroxythiazole  (in.  p.  102°)  ;  this  hydroxy-compound  is  also 
obtained  when  the  acid  is  carefully  heated. 

Ethyl  viethylthiazolecarhoxylate,  CtHsO.IS'S,  can  be  easily  prepared 
by  treating  the  chlorinated  derivative  with  zinc-dust  and  acetic  acid  at 
a  temperature  below  50°.  It  crystallises  in  transparent  prisms,  melts 
at  27 — 28°,  boils  at  232 — 233°  (726  mm.,  thermometer  entirely  in 
vapour),  is  volatile  with  steam,  and  is  very  readily  soluble  in  all 
ordinary  solvents  except  water.  The  corresponding  acid,  C5H5O2NS, 
jirepared  by  hydrolysing  the  ethyl  salt  with  alcoholic  potash,  crys- 
tallises from  hot  water  iu  nacreous  plates,  and  from  alcohol  in  small 
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needles,  melts  at  257"  with  decomposition,  and  is  almost  insoluble  in 
benzene  and  light  potroleuni  ;  most  of  the  salts  of  the  heavy  metals, 
are  insoluble.  F.  S.  K. 

Synthesis  of  a  Diamidocarbazole  from  Benzidine.  By 
E.  Tauuki;  (her.,  23,  3-!()() — 3"i(j'Jj. — Diamidocarbazole  sulphate, 
Ci2HiiN3,H2S04,  can  be  obtained  by  heating  metadiamidobenzidine 
liydrochioride  (compare  Abstr.,  189U,  782)  with  18  per  cent,  hydro- 
ddorie  acid  (G  parts)  for  10  hours  at  180 — 190",  and  treating  the 
filtered  solution  of  the  product  with  excess  of  hot  dilate  sulphuric 
acid  ;  it  crystallises  in  colourless  needles  and  is  almost  insoluljle  in 
boiling  water.  The  base,  (JrjHuN;,,  ciystallises  from  hot  alcohol  iu 
flat,  lustrous  needles,  and  turns  black  at  200^,  but  Avithout  melting; 
it  is  not  identical  with  the  diamidocarbazole  obtained  by  nitrating 
catbazole  and  reducing  the  product  (compare  D.  R.-P.,  No.  46438). 
The  hydrochloride  is  moderately  easily  soluble  in  water  but  is  pre- 
cipitated from  the  solution  in  crystals  on  rhe  addition  of  hydrochloric 
acid.  The  tctrazo  derivatives  of  the  base  dye  unmordanted  cotton 
very  readily,  the  shades  being  the  same  as  those  obtained  with  the 
corresponding  benzidine  dyes.  F.   S.  K. 

Tritcpine  and  other  Rare  Opium  Bases.  By  E.  Kaudek 
{Arch.  Fharw.,  228,  419 — 431). — -The  rarer  alkaloids  were  sought  for' 
iu  large  quantities  of  the  mother  liquor,  obtained  in  the  preparation  of 
morphine,  ciic.,  on  a  manufacturing  scale.  The  results  largely  con hi-tu 
and  extend  those  previously  obtained  by  Hesse.  After  removing  the 
relatively  large  quantities  of  morphine,  codeine,  narce'iue,  theba'iue, 
papaverine,  and  narcotine  still  present  in  the  mother  liquor,  a  con- 
biderable  amount  of  cryptopine  was  the  first  product.  The  mother 
liquor,  diluted  with  water,  warmed  to  60^,  and  poured  into  water  con- 
taining excess  of  sodium  hydroxide,  gave  a  dark,  resinous  precipitate. 
The  filtrate,  further  treated  with  hydrochloric  acid,  ammonia,  &c., 
gave  only  narcotine  and  laudanine.  Lanthopine  and  codamine  weie 
not  detected.  Laudanine,  whilst  soluble  in  sodium  hydroxide,  can 
also  be  methylated,  so  that  it  ranges  with  morphine.  The  methyl  ether 
of  laudanine,  melting  at  113°,  is  not  identical  Avith  laudanosine.  The 
dark,  re.«inous  precipitate  above  desci-ibed  Avas  dissolved  in  a  little 
alcohol,  treated  with  ether  until  precipitation  ceased,  the  ether  filtered 
off,  and  treated  Avitli  acetic  acid  Avater.  Excess  of  potassium  iodide 
added  to  this  solution  precipitates  almost  the  whole  of  the  alkaloids, 
with  much  resin.  After  24  hours,  the  mother  liquor  was  poured  off, 
the  resirlue  mixed  with  a  little  alcohol  and  set  aside  for  severiil  days. 
Large  quantities  of  iodides  thus  crystallised  out,  which  were  pres.sed 
and  washed  Avith  a  little  alcohol.  No  more  crystals  could  be  ob- 
tained from  the  tenacious  mother  liquor  containing  most  of  the  resin. 
The  iodides  were  converted  into  the  free  bases,  and  these  dissolved  in' 
hydrochloric  acid  and  concentrated.  After  the  addition  of  an  equal 
A'olume  of  alcohol  and  then  alcoholic  ammonia,  crystals  of  protopine, 
and  a  new  base,  tritopine,  separated.  The  filti'ate  from  these  was 
ti'eated  Avith  much  ether,  the  ether  agitated  Avith  oxalic  acid  water, 
the  aqueous  solution  concentrated  and  treated  Avith  mure  oxalic  acid. 
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After  24  liours,  a  few  hard  crystals  of  protopine  and  cryptopino 
binoxalate  had  formed.  Further  treatment  of  the  mother  liquor  with 
potassium  iodide,  &c.,  separated  small  quantities  of  cryptopine,  prot- 
opine, and  tiitopine,  whilst  still  further  concentration  yielded 
laudanosine,  easily  purified  by  cr\stalh'sing  fVom  light  petroleum. 
Tritopine,  C40H54N0O7,  melts  at  ]82°.  It  is  easily  soluble  in  chlorij- 
form,  slio^htlj^  in  ether;  1  part  dissolves  in  40  parts  of  boilinpc  alcohol, 
from  which  it  crystallises  in  transparent  prisms.  Several  salts  of 
this  base  are  desciibed.  The  relative  amounts  of  the  bases  found  were 
approximately,  laudanosine,  1  ;  tritopine,  2  ;  protopine,  35  ;  laudanine, 
20  ;   cryptopine,  70.  J.  T. 

Atropamine.  By  O.  Hesse  {Chem.  Centr.,  1890,  ii,  446—447  ;  from 
Plianii.  Zeit.,  35,  471). — The  author  has  separated  an  alkaloid  from 
tlie  roots  of  Atrupa  belladonna,  which  he  has  named  atropajnine.  At 
ordinary  temperatures,  it  is  solid,  but  is  quite  liquid  at  60°,  It  is 
precipitated  from  solutions  of  its  salts  by  potash  or  soda  as  an  oil;  it 
IS  readily  soluble  in  alcohol,  ether,  and  chloroform.  It  has  the 
formula  C17H21NO2 ;  it  contains  1  mol.  HoO  less  than  atropine, 
hyoscyamine,  and  hyoscine,  and  is  isomeric  with  belladonnine.  It 
forms  haloid  salts,  which  crystallise  very  beautifully  ;  this  distin- 
guishes it  from  belladonnine  and  other  atropa  alkaloids. 

It  is  optically  inactive.  A  2  per  cent,  solution  of  the  hydrochloride 
has,  according  to  Berlin,  no  mydriatic  action.  Protracted  boiling 
with  alcoholic  solution  of  barium  hydroxide  causes  a  decjmposition 
with  formation  of  tropine  and  an  acid  which  is  neither  tropic,  atropic, 
nor  isatropic  acid.  By  the  action  of  hydrochloric  acid,  atropamine 
is  converted  into  belladonnine,  and  is  then  further  transformed  as  by 
heating  with  alcoholic  barium  hydroxide.  Atropamine  is  very  readilv 
decomposed  by  acids,  and  hence  it  has  been  overlooked  in  the  past. 
The  acid  above  referred  to,  the  nature  of  which  has  not  been  deter- 
mined, sometimes  causes  a  smell  of  bitter  almond  oil  if  mixed  Avith 
potassium  permanganate,  a  reaction  which  is  not  produced  with 
atropamine.  J.  W.  L. 

Root  Constituents  of  Scopolia  atropoides.  By  E.  Schmidt 
(Arrh.  Fharin.,  228,  435 — 441).  A  new  investigation,  in  which 
the  bases  were  precipitated  as  aurochlorides,  yielded  hyoscyamine, 
but  only  a  very  small  amount  of  atropine,  and  a  minute  quantity 
of  aurochloride,  which  agreed  as  to  its  melting  point,  198—199°, 
and  analysis  with  the  hyoscine  compound.  Scopoletin  has  been 
pi'oved  to  be  identical  with  methylassculetin  by  Takahashi  (Abstr., 
J  889,  255).  F.  Schmidt  has  found  by  the  application  of  Zeisel's 
method  (heating  Avith  hydriodic  acid,  &c.)  that  scopoletin  contains 
otdy  one  methoxyl  group.  The  ajsculetin  produced  by  this  re- 
action was  isolated  and  analysed.  The  methylsesculetin  of  Tie- 
mann  and  Will  melts  at  184°,  whilst  scopoletin  melts  at  199 — 200"^, 
ho  that  one  is  probably  the  a-  and  the  other  the  /3-methyltBsculetin  ; 
but  which  is  which  has  not  been  determined.  J.  T. 


ORGANIC  CHEMISTRY.  229 

Alkaloids  of  Chelidoniiim  majus.  By  F.  Seli.e  (Arch. 
L'hana.,  228,  441 — 4G2j. — Besides  the  two  alkaloids  chelidonine 
and.  chelerythiiiu',  E.  Schmidt  found  strong  evidence  of  the 
presence  of  x-hnmochelidninne,  li-homochelidoniiie,  and  a  third  base 
seemingly  identical  with  protopine,  an  alkaloid  obtained  by  Hesse  from 
opium.  The  author  has  separated  and  investigated  these  three  new- 
bases.  The  following  general  method  is  used  to  extract  the  bases  from 
the  root  of  the  plant.  The  dried  and  pulverised  material  is  repeatedly 
extracted  with  alcohol  containing  acetic  acid  ;  after  filtration  and 
dilution  with  water,  the  alcohol  is  distilled  off  and  the  resin  separated 
is  removed  by  another  tiltration.  The  filti-ate  is  treated  with, 
ammonia  and  shaken  up  with  chloroform  ;  the  cldoroform  solution  on 
evaporation  leaves  a  residue  which  is  dissolved  iu  the  least  possible 
amount  of  alcohol  containing  hydrocliloric  acid.  After  cooling,  the 
alcoholic  solution  is  sepai-ated  by  tiltration  from  the  undis.solved  and 
crystalline  portion,  consisting  of  cheliilonine  and  protopine  hydro- 
chlorides. The  alcololic  .solution  is  diluted  with  water,  freed  from 
alcohol,  strongly  diluted  with  hydrochloric  acid  water,  filtered,  and 
treated  with  ammonia  in  excess.  The  filtrate  contains  yS-liorno- 
chelidonine,  which  may  be  extracted  by  shaking  up  with  alcohol. 
The  precipitate  contains  a-homochelidonine  and  chelerythriue ;  the 
latter  can  be  obtained  by  long  digestion  with  ether. 

ft-Homochelidonini'.,  Ci9Hi3(OMe)2N03,  appears  as  well  formed, 
colourless,  seemingly  monocliuic  crystals,  which  melt  at  lo9°.  A 
solution  (1  :  100)  gives  a  white  precipitate  with  mercury  chloride, 
phosphotungstic  acid,  and  potassium  cadmium  iodide ;  yellowish- 
white  with  potassium  me»*cury  iodide  and  phosphomolybdic  acid; 
yellow  with  bromine- water;  reddi.>^h-yellow  with  potassium  bismutho- 
iodide.  Concentrated  sulphuric  acid  gives  a  beautiful  violet  coloration. 
Froehde's  reagent  yields  atransient  yellow,  violet,  and  green  coloration, 
which  becomes  a  beautiful  blue,  and  finallv  an  intense  moss-g:i*een, 
Erdman's  reagent  gives  a  yellow,  passing  quickly  to  a  beautiful 
violet,  which  gradually  becomes  dirty-violet.  Concentrated  nitric 
acid  pi'oduces  a  yellow  colour.  Vanadium  sulphuric  acid  gives  yellow, 
violet,  and  intense  blue  ;  after  a  time  this  become  green.  The  alkaloid 
is  easily  soluble  in  hydrochloric,  sulphuric,  nitric,  and  acetic  acids. 
The  hydrochloride,  platinochloride,  and  aumchloride  are  described. 

a.-Homocltelidonine,  Ci9Hi5(OM -y^NOs,  forms  large,  rhombic  crystals, 
when  recrystallised  from  its  solution  in  ethyl  acetate,  which  melt  at 
182°.  Its  solution  (1  :  100)  yields  precipitates  similar  to  those  given 
by  the  /3-base,  with  the  addition  that  tannin  gives  a  white  pre- 
cipitate, soluble  in  excess.  Concentrated  sulphuric  acid  dissolves  the 
base,  with  the  gradual  formation  of  pale-yellow  streaks.  Concentrated 
nitric  acid  gives  a  yellow  coloration.  Froehde's  reagent  produces  a 
dirty  brownish-green  and  then  brownish-yellow  tint.  Erdmanu's 
i"eagent  and  vanadium  sulphuric  acid  yield  a  reddish-yellow  colora- 
tion. The  hydrochloride,  platinochloride,  and  aurochloride  are 
described  and  analysed. 

Protopine  (P)  wa3  finally  obtained  in  colourless  crystals  from  its 
solution  in  a  mixture  of  much  chloroform  with  little  ethyl  acetate; 
its  melting  point  is   207°.     The  amount  obtained  was  insuflfieient  to 
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arlmit  of  a  determination  of  its  formula,  but  C^oHnNOs  is  indicated, 
and  Zeisel's  method  does  not  indicate  the  presence  of  methoxyl 
o-roups.  Its  reactions  with  precipitants  are  the  same  as  those  given 
lor  a-homochelidonine.  J-  T. 

Alkaloids    of  the    Rhizome    of   Veratrum   album.      By   G. 

SALZiiKRGER  (^Avch.  Pharm.,  228.  462 — 483). — Besides  the  throe 
crystal  I  isable  bases,  jervine,  rubijervine,  and  pseudojervine  ali^eady 
known,  the  author  has  isolated  two  new  ones,  protoverqtriiie,  an 
extremely  powerful  poison,  and  profnveratridine.  Two  methods  of 
extraction  were  followed  :  one,  the  baryta  method,  is  relatively  r;ipid, 
and  gives  jervine,  rubijer^Hne,  and  protoveratridine,  but  no  proto- 
vera'->rine  ;  the  other,  the  metaphosphoric  acid  method,  yields  proto- 
veratrine  and  pseudojervine,  with  small  amounts  of  jervine  and  rubi- 
jervine. The  yield  varies  considerably,  and  the  method  of  drying 
the  rhizome  is  not  without  influence  on  the  result.  The  moderately 
pulverised  rhizome  was  mixed  with  barium  hydroxide  and  water,  and 
extracted  with  ether.  The  extract  was  freed  from  ether  at  the  lowest 
possible  temperature  in  a  gentle  current  of  hydrogen.  The  dark- 
sj-reen  syrup  thus  obtained  gave  a  crop  of  crystals  mainly  consisting 
of  jervine.  Recrystallisation  from  alcohol  separated  a  little  proto- 
veratridine, and  further  treatment  by  Wright  and  Luff's  process  with 
dilute  sulphuric  acid  yielded  a  small  amount  of  rubijervine.  The 
mother  liquor  from  the  crude  jervine  by  further  treatment  yielded 
a  little  more  protoveratridine  and  rubijervine,  and  other  uncrystal- 
lisable  and  decomposition  products.  Protoveratrine  can  be  easily 
extracted  from  the  drug  by  cold  water,  but  cannot  be  obtained  in  a 
crystalline  form  by  this  means.  To  obtain  the  crystalline  base,  the 
I'hizome  is  fi-eed  from  fatty  and  resinous  compounds  by  treatment 
with  ether,  and  an  alcoholic  extract  of  the  residue  is  prepared.  This 
extract  is  freed  from  alcohol  in  a  vacuum,  mixed  with  much  acetic 
acid  water,  quickly  filtered  from  the  insoluble  residue,  and  treated 
Avith  solid  metaphosphoric  acid,  until  no  fui'ther  precipitate  appears. 
The  A^oluminous  precipitate  contains  much  amorphous  matter, 
besides  insoluble  compnunls  of  jervine  and  rubijervine.  The  filtrate 
is  treated  with  excess  of  ammonia,  filtered,  and  shaken  up  with  etlr^r, 
and  from  the  ether  extract  the  protoveratrine  crystallises  out  when 
■  the  ether  is  distilled  off.  By  recrystallisation  from  strong  alcohol, 
the  base  is  purified  and  separated  from  some  little  remaining  rubi- 
jervine and  jervine.  Tiie  j'ield  was  about  0'8  gram  per  kilo.  The 
ammoniacal  solution,  after  removal  of  ether,  was  further  treated  w'ith 
(diloroform,  when  pseudojervine  was  obt  lined.  Protoveratridine  is 
not  obtained  by  this  metaphosphoric  acid  process,  which  would  indi- 
cate this  base  to  be  a  deomposition  product  of  protoveratrine. 

Protoveratrine,  CuoHgiNOn,  crystallises  fi-om  dilute  solutions  'in 
microscopic  four-sided  plates,  which  melt  with  charring  at  245 — 250  . 
The  base  is  insoluble  in  water,  benzene,  and  light  petroleum  ;  chlorj- 
fnrm  and  boiling  96  percent,  alcohol  dissolve  it  somewhat ;  cold  ether 
scarcely  touches  it,  boiling  ether  takes  u|)  a  little  more.  Dilute  acids, 
with  the  exception  of  acetic  acid,  dissolve  it.  The  base  is  exceed- 
ingly poisonous;  a  minute  amount  applied  to  the  nose  causes  violent 
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sneezing.  Concentrated  sulpliui-ic  acid  dissolves  tlie  alkaloid  slowly 
with  tlie  production  of  a  preenisli  colour,  which  passes  to  coruflovver 
l)lae,  and  after  some  hours  becomes  violet.  With  the  same  acid  and 
sugar,  the  first  formed  greenish  colour  becomes  olive-green,  then 
dirty  green  and  finally  dark  brown ;  this  is  very  different  from  the 
colours  yielded  by  veratrine.  When  warmed  with  the  stiong  acid,  the 
solution  is  fii'st  ligl>t,  then  dark  cherry-red,  and  exhales  the  odour  of 
isobiityric  acid.  Concentrated  hydrochloric  and  phosphoric  acids  give 
the  same  reaction.  Dilute  sulutitms  of  salts  of  this  base  are  quanti- 
tatively precipitated  by  ammonia  ;  precipitates  are  also  produced  by 
Nessler's  test,  gold  chloride,  potassium  mercury  iodide,  potassium 
cadmium  iodide,  phosphotungstic  acid,  and  picric  acid,  whilst  no 
jirecipitate  is  produced  by  tannin,  platinic  chloride,  or  mercuric  chlor- 
ide. The  aurochloride,  a  golden -jellovv,  amorphous  compound,  was 
obtained  and  analysed. 

Frntoveratridine,  C26tJ45NOs.  occurs  as  colourless,  four-sided  plates, 
which  melt  at  2G5°.  It  is  almost  insoluble  in  alcohol,  chloroform, 
methyl  alcohol,  and  acetone,  and  insoluble  in  benzene,  light  petroleum, 
aud  ether.  It  is  not  poisonous,  and  does  not  cause  sneezing,  but  its 
solution  in  dilute  acids  has  a  very  bitter  taste.  Concentrated  sulphuric 
acid  gives  first  a  violet,  then  a  cherry-red  colour.  Its  solution  in 
concentrated  hydrochloric  acid  becomes  light-red  on  warming,  as  is 
the  case  with  veratrine,  but  with  a  decided  odour  of  isobutyric  acid. 
Dilute  acids  reatlily  dissolve  the  base,  and  the  solutions  trive  crystal- 
line precipitates  with  ammonia.  The  sulphuric  acid  .solution  gives 
copious  precipitates  with  phosphotungstic,  picric,  and  tannic  acids, 
and  with  potassium  mercury  iodide,  but  gives  no  precipitate  with 
platinum  chloride,  pota-^sium  cadmium  iodide,  or  with  Millons 
reagent.  •  Frotovtratridme  platiyiochlorid'^,  (C-iKHio^OgJ-^^JJ^PtCle  + 
6H2O,  was  precipitated  as  large,  six-sided  plates  on  adding  alcohol  to 
a. mixed  solution  of  platinum  chloride  and  a  salt  of  the  base.  Pseudo- 
jervine  has  been  already  described  by  Wright  and  Luff  ;  they  found  its 
melting  point  to  be  299°  ;  the  autlior  makes  it  .300°  to  o07°.  Jervine, 
C2.H37N(J3,  melts  at  'lSS°  to  242",  Wright  and  Luff"  found  237°.  The 
liydrochloride,  nitrate,  platinochlaride,and  aurochloride  are  described. 
Wright  and  Luff's  formula  is  confirmed,  and  not  the  one  given  bv 
Tobien.  Rubijervine,  Ca.HiaXO,  +  H,,0,  melts  at  24U°  to  246°"; 
Wright  and  Luff  found  236°.  Five  bisic  compounds  have  thus  been 
determined  wdth  certainty  in  white  hellebore  root.  J.  T. 

.  .Cy-isine.  By  A.  Parthkil  (Bpv.  23,  3201— 3203).— The  alkaloi.l 
prepared  by  Husemaun  and  Marme  from  tlie  seeds  of  the  laburnum 
and  other  kinds  of  Cytisus,  to  which  they  gave  the  name  of  cytisine, 
may  be  readily  obtamed  in  the  following  manner.  The  coarsely- 
powdered  seeds  are  extracted  with  alcohol  containins:  hydrochloric 
acid,  the  alcohol  distilled  off,  the  residue  treated  with  water,  and 
filtered  through  a  wet  tiher  to  remove  any  fatty  oil,  the  filtrate 
treated  with  lead  acetate,  and  after  separating  the  pi'ecipitaied  colour- 
ing matter,  made  alkaline  with  caustic  potash,  and  shaken  with  amyl 
nlcohol.  The  latter  solution  is  then  extracted  with  dilute  hydro- 
chloric acid,  ths  solution  evaporated,  the  crude  cytisine   hydrochloride 
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thus  obtained  treated  with  dilute  alcohol  to  remove  colouring'  matters, 
and  recrystallised  several  times  from  water.  The  salt  then  forms 
well-developed,  colourless,  transparent  prisms.  Its  platiaochloride 
crystallises  in  o'olden-yellow  needles,  which  have  the  composition 
CiiHi4N20,H2PtCl6  +  25H2O,  are  tolerably  soluble  in  water,  and 
decompose  on  heating:  without  melting.  The  mij-ochloride, 
CiiHuNaOjHAuCli.  crystallises  in  short,  reddish-brown,  hook-shaped 
needles,  which  melt  at  212 — 213°  (uncorr.)  with  evolution  of  gas. 
From  the  analyses  of  these  double  salts,  it  follows  that  cytisine  has 
the  composition  CuHuNjO,  and  not  CjoHa-NsO  as  given  by  Huseman}i 
and  ^larme.  The  same  fomiula  has  already  been  given  by  Gerrard 
to  ulexine.  obtained  from  the  seeds  of  Ulex  europceus  (Abstr.,  1886, 
1048),  wiiicli.  as  Koherth  as  already  suggested,  on  physiological  grounds 
(Deutsch.  Med.  Wocherischr.,  1890,  4:06)  may  be  identical  with  cytisine. 
Both  compounds  are  being  at  present  further  investigated. 

H.  G.  C. 

Products  of  the  Artificial  Digestion  of  Glue.  By  F.  KLua 
{C'hem.  Centr.,  1890,  ii,  318—319;  from  Centr.  Physiol.,  4,'l89— 191). 
— Glue,  obtained  from  the  refining  of  tine  French  gelatin,  is  pre- 
cipitated from  its  solution  by  picric  acid,  chromic  acid,  tannin, 
platinic  chloride,  mercui'ic  chloride  and  iodide,  potassium  iodide,  and 
hydrochloric  acid.  These  precipitates  dissolve  in  hot  water,  and  are 
re  precipitated  on  cooling.  Alcohol,  phosphotungstic  acid,  and  hydro- 
chloric acid,  basic  lead  acetate,  and  ammonium  sulphate  also  precipi- 
tate it,  the  precipitates  being,  however,  insoluble  in  hot  water.  With 
sodium  hvdroxideand  copper  sulphate,  its  solution  is  coloured  violet- 
bine.  Acetic  acid  and  potassium  ferrocyanide  cause  no  precipitation. 
]\lillon's  reagent  causes  a  tlocculent  precipitate,  soluble  in  the  hot 
liquid  ;  if  the  solution  be  boiled,  it  is  coloured  red.  Nitric  acid  and 
sodium  hydroxide  colour  hot  glae  solutions  slightly  yellow  ;  copper 
sulphate  causes  a  blue  coloration.  Glue,  therefore,  may  be  distin- 
guished from  e^g  albumin  by  the  precipitate  obtained  with  picric  acid 
dissolving  on  heatinir  and  by  the  biuret  reaction,  whereas  with  nitric 
acid  neither  precipitation  nor  yellow  coloration  ensues.  It  is  to  be 
noted,  however,  that  concentrated  solutions  of  sodium  chloride,  ammo- 
nium sulphate,  and  gallic  acid  form  precipitates  with  picric  acid  which 
dissolve  in  warm  liquids.  By  artificial  digestion,  glue  becomes  con- 
verted into  three  .'iubstances,  glntose  and  glutinopeptone,  which 
dissolve,  and  apoglutin,  which  remains  in  the  liquid  as  a  tiocculent 
residue,  to  the  amount  of  569  percent. 

Apoglutin  dissolves  completely  in  sulphuric  acid,  but  only  imper- 
fectly in  the  other  mineral  acids  and  in  acetic  acid.  When  boded 
Avith  nitric  acid,  it  becomes  coloured  yellow  ;  sodium  hydroxide  and 
copper  sulphate  colour  it  violet ;  boiled  with  Millon's  reagent,  it  is 
coloured  red  ;  it  is  not  digested  by  pancreatic  juice. 

Glutose  is  precipitated  from  the  solution  of  digested  glue  by  the  addi- 
tion of  ammonium  sulphate  or  alcohol,  and  it  may  be  precipitated,  after 
re-solution  in  water,  by  addition  of  sodium  chloride,  and  then  acetic 
acid  and  concentrated  solution  of  sodium  chloride.  That  part  which 
is  precipitated  by  salt  has  been  named  by  the  author  profoglntose ;  the 
remaining  portion,   which  is  st-pHrated  on  the  addition  of  acetic  acid 
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and  sodium  cbloride,  lie  names  deuteroglutose.  Glutose,  precipitated  by 
95  per  cent,  alcohol,  separates  as  a  sticky,  white  mass.  It  is  also 
precipitated  by  picric  and  chromic  acids,  phosphotungstic  acid  and 
hydrochloric  acid,  mercuric  iodide,  potassium  iodide  and  hydi'ochloric 
acid,  platinic  chloride,  and  mercuric  chloride ;  all  these  precipi- 
tates, that  by  phosphotungstic  acid  excepted,  are  dissolved  on  warm- 
ing the  solutions,  and  are  again  2:)recipitated  on  cooling.  When  boiled 
with  nitric  acid,  it  is  neither  precipitated  nor  coloured  yellow ;  but 
if  sodium  hydroxide  is  added,  the  solution  becomes  j'ellow.  Sodium 
hydroxide  and  dilute  copper  sulphate  colour  the  solution  violet-red  ; 
copper  sulphate  alone  colours  it  blue. 

Glutiiiopeptone  is  also  obtained  by  the  digestion  of  glutose,  and  mav 
be  precipitated  by  means  of  a  mixture  of  alcohol  and  ether.  When  dritd 
on  the  water-bath  and  in  the  desiccator,  it  appears  as  a  yellow,  brittle 
mass,  very  readily  soluble  in  water,  which  distinguishes  it  readily  from 
glutose.  Picric  acid  causes  a  precipitate  only  with  concentrated 
solutions,  which  redissolves  in  an  excess  of  the  reagent,  and  also  by 
heating  ;  chromic  acid  and  platinic  chloride  cause  no  precipitation ; 
sodium  hydroxide  and  highly  dilute  copper  sulphate  solution  cause  a 
rose-red  coloration ;  copper  sulphate  alone,  a  green  coloration ; 
Millon's  reagent  causes  a  milkiness,  which  redissolves  on  boiling.  It 
becomes  precipitated  by  saturating  the  solution  with  either  sodium 
chloride  or  ammonium  sulphate.  The  follov.-ing  are  the  elementary 
analyses  of  glue,  apoglutin,  and  glutose. 
C. 

Glue 42' 7o 

Apoglutin  . . .      48-39 

Glutose 40-06 


H. 

N. 

0  and  S. 

Ash. 

7-00 

15-61 

34-64 

0-88 

7-50 

14-02 

30-09 

5-22 

7-02 

15-86 

37-06 

2-14 
J.  W.  L 
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Proteid  Absorption.  By  R.  Neumeister  (Zeit.  Biol,  27, 
309 — 373). — Many  observers  have  found  that  a  jDroteid  may  be 
absorbed  without  previous  conversion  into  peptone  ;  for  instance,  in 
the  case  of  nutrient  enemata.  It  also  appears  that  a  first  stage  in  the 
action  of  the  digestive  juices  is  simply  to  dissolve  the  proteid  ;  changes 
of  the  nature  of  hydration  then  follow.  Hasebroek  (Abstr.,  1887, 
609)  showed  that  this  was  the  case  with  fibrin.  It  is  equally  true  for 
coagulated  white  of  egg,  although  whether  the  dissolved  albumin  is 
the  same  as  the  original  albumin  is  uncertain  ;  it  is  certainly  not  a 
globulin  ;  serum  albumin,  vitellin,  and  other  prote'ids  are  also  similarly 
simply  dissolved,  in  the  first  instance,  by  the  gastric  and  pancreatic 
secretions.  Casein  and  hasmoglobin  are  exceptions  to  this  rule.  Casein 
is  first  converted  into  an  insoluble  curd  by  the  rennin  of  the  stomach, 
and  hasmoglobin  is  decomposed  into  hsematin  and  a  proteid  residue. 

When  various  prote'ids  are  introduced  directly  into  the  blood 
stream,  there  are  dilferences  again  noticeable.      Casein  and  hajmo- 

YOL.  LX.  r 
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globin  solutions  act  like  foreign  substances,  and  are  excreted  by  the 
kidneys.  Egg  albumin  is  similarly  got  rid  of ;  but  in  case  of  blood 
transfusion, tbere  is  no  albuminuria;  the  same  is  true  for  the  injection 
of  serum,  or  of  solutions  of  pure  serum  albumin,  of  syntonin  (pre- 
pared either  from  -white  of  egg  or  myosin),  and  of  crystalline  phyto- 
vitellin.  These  proteids,  among  which  are  to  be  noted  several  which 
are  not  normal  constituents  of  the  blood,  are  thus  directly  assimil- 
able, -without  having  undergone  peptonisation. 

In  fact,  it  is  -well  kno-wn  that  albumoses  and  peptones  introduced 
into  the  circulation  are  not  assimilable,  but,  like  other  foreign  sub- 
stances, are  excreted  by  the  kidneys  (compare  Abstr.,  1888,  516). 
Dextrose  is  similarly  got  rid  of,  if  its  percentage  in  the  blood  is 
hio-her  than  normal ;  the  question  thus  arises,  whether  peptone 
should  be  considered  as  on  all  fours  with  dextrose  in  this  respect. 
That  it  cannot  be,  but  that  it  is  an  absolutely  foreign  substance  is 
shown  by  the  fact  that  practically  it  all  appears  in  the  urine,  and  that 
in  noi'mal  blood  no  peptone  or  peptone-like  substance  is  pi-esent. 
The  Avord  peptone  may  here  be  conveniently  employed  to  include  the 
albumoses,  for  all  these  products  of  proteolysis  are  in  this  respect  the 
same  (including  lietero-albumose  and  atmidalbumin,  concerning  which 
experiments  are  now,  for  the  first  time,  given). 

Peptone  thus  disappears  rapidly  from  the  blood  after  injection; 
this  occurs  also  when  none  can  escape  from  the  kidneys,  either  by 
ligaturing  the  ureters,  or  by  injecting  such  a  large  amount  that  the 
lowering  of  blood  pressure  so  produced  stops  urinary  secretion.  Under 
these  circumstances,  it  is  discharged  into  the  intestinal  canal. 

Peptone  is  therefore  a  form  of  proteid  not  assimilable  by  living 
cells.  Previous  experimenters  have  attempted  to  answer  the  ques- 
tion where  the  peptone  formed  in  the  alimentary  canal  is  reconverted 
into  normal  proteids.  Salvioli  could  find  none  in  the  blood  circulat- 
ing in  the  stomach  walls,  although  the  stomach  was  full  of  peptone. 
Hofmeister  corroborated  this  ;  and  in  the  present  research  a  number 
of  observations,  in  which  an  aii;ificial  circulation  was  kept  up,  led  to 
the  same  conclusion  that  some  element,  either  in  the  interior  of  the 
alimentary  canal  or  in  the  wall  of  the  same,  eifects  the  disappearance 
of  peptone ;  no  other  tissue  produces  this  change.  The  general 
outcome  of  these  experiments  is  as  follows ;  without  doubting  the 
existence  of  micro-organisms  which  cause  the  disappearance  of 
peptone  (M.  restituens  oi  J.  Brinck,  Abstr.,  1889,  632;  compare  also 
N".  Popoif,  Abstr.,  1889,  632),  it  is  probable  that  the  regeneration  of 
albumin  from  peptone  occurs  not  before,  but  concomitantly  with, 
absorption.  The  methods  of  Brinck  and  Popoff  were  not  carefully 
conducted  from  a  chemical  standpoint;  no  doubt  their  peptone  was 
mixed  with  albumin  ;  they  put  this  mixture  into  the  stomach,  and 
withdrew  it  after  half-an-honr ;  by  that  time  the  peptone  had  been 
absorbed,  and  the  fluid,  minus  its  peptone,  Avas  now  able  to  keep  the 
frog's  heai't  beating;  whereas,  their  conclusion  was  that  the  peptone  had 
been  converted  into  serum  albumin.  The  question  then  arises,  do 
the  lymphoid  cells  or  the  epithelium  cells  of  the  stomach  and  intes- 
tinal walls  pi'oduce  this  effect  ?  The  fact  that  the  white  blood 
corpuscles  are  not  able  to  effect  the  change  when  peptone  is  injected 
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into  the  blood  stream  is  considered  sufficient  to  refute  the  conclusion 
amved  at  by  others  that  the  lymph  cells  are  the  active  agents;  in 
fact,  most  physiologists  ai'e  now  pi-etty  well  agreed  that  it  is  the 
epithelial  elements  "with  Avhich,  in  this  connection,  we  have  to  reckon, 
and  their  dehydrating  action  on  the  peptones  is  comparable  to  that  of 
the  liver  cells  in  converting  sugar  into  glycogen. 

The  question  whether  the  liver  cells  have  any  action  on  peptone  is 
an  interesting  one.  In  most  animals,  artificial  circulation  of  fluid 
containing  peptone  through  the  recently-i-emoved  and  still-living 
organ  led  to  a  negative  result;  but  in  the  case  of  the  rabbit,  the  liver 
cells  were  found  to  possess  the  power  seemingly  limited  in  other 
animals  to  the  columnar  cells  of  the  wall  of  the  alimentary  canal.  It 
cannot  be,  however,  supposed  that  weighty  conclusions  can  be  drawn 
from  an  exceptional  case ;  and  even  in  the  rabbit,  the  liver  cells 
cannot  normally  fulfil  this  function,  since  the  portal  vein  is  always 
free  from  peptone,  as  in  other  animals.  Such  observations  are  also 
of  importance  in  view  of  Seegen's  remarkable  conclusion  tliat  the 
formation  of  sugar  in  the  liver  occurs,  not  at  the  expense  of  the 
hepatic  glycogen,  but  of  the  peptone  brought  to  the  liver  by  the 
portal  vein  (Abstr.,  1888,  172).  Much  of  the  present  paper  is 
devoted  to  an  examination  of  Seegen's  work,  and  the  general  nature 
of  the  criticisms,  and  of  the  experiments  performed  to  negative  his 
assertions,  will  be  gathered  from  what  has  preceded  this. 

Throughout  this  paper,  great  care  is  taken  to  point  out  the  methods 
to  be  adopted  in  the  separation  of  peptones  and  albumoses  from  one 
another,  aud  from  other  proteids,  and  the  fallacious  results  obtained 
before  the  time  of  the  introduction  of  ammonium  sulphate  as  a 
reagent  for  this  purpose.  Among  the  points  taken  up,  it  is  shown 
that  a  so-called  peptone  described  as  existing  in  eggs  (W.  Fischel, 
Abstr.,  1886,  166)  is  not  a  true  peptone.  The  r\?iuie  pseudoi)eptone  is 
suggested  for  it.  W.  D.  H. 

Cystin  in  Pancreatic  Digestion.  By  E,  Kulz  (Zeit.  Biol.,  27, 
415 — -41?). — The  question,  as  to  what  becomes  of  the  sulphur  of 
proteids  during  digestion  has  never  been  completely  answered.  In  the 
present  examination  of  the  products  of  an  artificial  pancreatic  diges- 
tion, no  hydrogen  sulphide  was  evolved.  The  insoluble  products 
were  removed  by  filtration,  and  the  filtrate  concentrated  ;  during  this 
process,  a  precipitate  formed,  but  after  removal  this  was  not  found  to 
contain  cystin.  The  final  filtrate,  after  a  time,  deposited  a  white 
precipitate  insoluble  in  water,  but  soluble  in  ammonia.  The  ammo- 
niacal  solution  was  diluted  with  large  quantities  of  water,  and  six- 
sided  crystals  separated,  which,  after  purification  by  I'ecrystallisation, 
gave  all  the  reactions  of  cystin.  Whether  this  is  always  the  case, 
or  if  bacteria  are  concerned  in  the  process,  are  questions  that  have 
still  to  be  settled.  AV.  D.  H. 

The  so-called  Liver  of  Helix  pomatia.  By  M.  Levt  {Zeit. 
Biol,  27,  398— 414).— The  chief  intestinal  gland  of  the  snail  Relix 
pomatia  is  a  digestive  gland,  but  is  not  analogous  to  any  of  the 
abdominal  glands  of  the  higher  animals.     The  weight  of  its  organic 
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constituents  is  \evj  constant,  being  the  same  in  summer  and  winter, 
and  in  ^reat  measure  they  are  the  same  in  kind  in  all  periods  of  the 
year.  The  alcoholic  extract  of  the  gland  shows  the  chlorophyll 
spectrum  (MacMunn's  enterochlorophyll).  The  digestive  ferments 
present  are  a  diastatic,  a  peptic,  but  not  a  tryptic  one.  The  peptic 
ferment  appears  to  be  identical  with  Krukenberg's  helieopepsin.  The 
diastatic  ferment  disappears  dnring  the  winter  sleep  ;  it  is  capable,  of 
digesting  raw  starch,  but  has  no  effect  on  cellulose.  A  fat  emulsifying 
action  is  shown  by  the  secretion  in  the  summer  time,  but  this  also 
disappears  during  hibernation. 

The  ferment  by  means  of  which  this  action  is  brought  about  is  not 
identical  with  the  one  described  by  Schmiedeberg  (Arch,  exper.  Patli^ 
PJiarm.,  14)  as  histozyme.  Histozyme,  Avhich  was  separated  from 
pigs'  kidneys,  is  concerned  in  the  splitting  up  of  hippuric  acid.  The 
snail's  ferment  has  no  such  action. 

Glycogen  with  siuistrin  was  generally  present  in  the  organ,  but  all 
tests  for  bile  gave  a  negative  result.     Jecorin  was  also  absent. 

A  list  of  the  substances  separable  from  the  organ  is  as  follows  : — 

(1.)  In  the  alcoholic  extract :  Chlorophyll,  lecithin,  oleic  acid,  fatty 
acids,  ash,  chlorine,  and  phosphoric  and  sulphuric  acids. 

(2.)  In  the  ethereal  extract :  A  trace  of  fat. 

(3.)  In  the  aqueous  extract :  Sugar,  globulin  (coagulating  at  66°), 
glycogen,  sinistrin,  hypoxanthine,  and  other  bases  precipitable  by 
phosphotungstic  acid  ;  in  the  ash.  potassium,  sodium,  calcium,  magne- 
sium, iron  (traces),  manganese,  chlorine,  and  phosphoric  and  sulphuric 
acids.     In  winter  animals,  silica  was  found  in  addition. 

W.  D.  H. 

Organic  Basis  of  Various  Shells.  By  W.  Exgel  (Zeit.  Biol.,. 
27,  374 — 3S5). — Xumerous  previous  researches  have  been  directed  to 
the  determination  of  the  inorganic  constituents  of  egg  shells,  but 
those  relating  to  their  organic  constituents  are  scanty. 

The  shells  of  a  number  of  snakes,  which  were  preserved  for  micro- 
scopic pui'poscs  in  Kleinenberg's  solution,  were  freed  from  picric 
acid  by  prolonged  washing  with  water,  alcohol,  and  ammonia.. 
Elementary  analysis  of  their  organic  substratum  gave  the  follo\^'ing 
percentage  results: — C,  o-i'SS  ;  jST,  16"37;  H,  7-24;  0,  21-1.  These 
coincide  very  well  with  the  percentage  composition  of  elastin,  as 
■worked  out  by  previous  investigators.  The  reactions  of  this  sub- 
stance are,  moreover,  identical  with  those  of  elastin ;  some  slight 
differences  in  solubility,  especially  in  alkalis,  are  not  considered  suffi- 
cient to  negative  the  general  conclusion  that  the  material  in  question 
is  elastin,  since  elastiu  prepared  from  various  sources  itself  exhibiti; 
similar  differences  in  solubility. 

The  cover  of  the  incubating  cells  of  wasps  was  next  investigated  ;. 
and  although  the  quantity  of  material  available  was  not  sufficient  for 
elementary  analysis,  the  colotir  tests  and  solubilities  of  the  substance 
are  so  like  those  of  fibroin,  with  which  it  was  carefully  compared,  that 
the  conclusion  is  di-awn  that  the  material  in  question  is  fibroin. 

Lastly  the  egg  shells  of  the  Aplysia  were  examined;  their  organic 
constituent  appeared  to   be  allied  to   keratin  by  its  reactions,  and  in^ 
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elementary  analysis  it  was  found  to  be  intermediate  between  coneliiolin 
and  elastin.  The  general  eonclusion  di-awn  is  that  the  snbstance  in 
■question  is  one  of  the  keratins.  W.  D.  H. 

Action  of  Yeast  on  the  Animal  and  Human  Organism.  By 
J.  Xkumavkr  (C'hem.  Centr.,  IbOO,  ii,  247 — 248;  from  Inaug.  Diss. 
Miinchen.  Hygien.  Inst.). — The  author  finds  that  the  various  yeasts 
pass  through  the  alimentary  canal  without  suffering  any  change,  and 
are  not  acted  on  by  the  gastric  juice,  and  that  they  may  be  eaten 
without  any  harm  to  the  animal,  provided  that  all  fermentable  sub- 
stances are  absent,  otherwise  inflammation  of  the  stomach  ensues. 
This  injurious  action  is  not  due  to  the  yeasts,  or  the  principal  pro- 
ducts of  tlieir  fermentive  action,  but  to  abnormal  fermentation  pro- 
ducts formed  at  the  high  temperature  of  the  body ;  if  the  fermenta- 
tion proceeds  at  lew  temperatures,  these  injurious  products  are  not 
formed  at  all,  or  only  in  insignificant  amount.  Subcutaneous  injection 
of  the  yeasts  causes  their  destruction,  without,  however,  producing 
any  ill  effects  on  the  animal.  J.  W.   L. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 

The    Antiseptic    Properties    of    Sodium    Fluoride.     By    O. 

Hewelke  {Chem.  Centr.,  1890,  ii,  248 ;  from  I)e^lt.  Med.  Wiss.,  16, 
477 — 478). — The  author  experimented  with  alkaline  sodium  fluoride 
on  the  ferment,  and  the  alkaline  fermentation  of  ui-ine.  Torula 
■cerevisce  did  not  grow  in  the  presence  of  1  part  of  sodium  fluoride  in 
100  to  300  parts  of  ui-ine  ;  in  presence  of  1  :  600  to  3000  the  fer- 
mentation was  distinctly  checked,  and  this  Avas  noticeable,  although 
in  a  minor  degree,  when  the  proportion  of  sodium  fluoride  was  reduced 
to  1  :  4000.  In  the  case  of  urine  without  any  sodium  fluoride,  the 
fermentation  commenced  at  the  end  of  3  to  5  days ;  the  addition  of 
1  part  to  2000  of  urine  prevented  fermentation  until  the  14th — 1 5th 
day  ;  1  :  6o0  till  the'60th  day  ;  1  :  100  over  a  month.  Blood,  with  the 
addition  of  1  part  of  sodium  fluoride  to  80 — 160,  remained  good  for  a 
long  period,  and  a  disagreeable  odour  was  first  developed  at  the  end 
of  several  weeks. 

In  nutrient  substances  containing  1  of  sodium  iluoride  :  150  to 
200,  neither  pathogenic  nor  non-pathogenic  organisms  developed,  and 
even  when  the  proportion  of  the  salt  was  reduced  to  1  :  600,  evidences 
of  a  checked  growth  were  observable.  Some  oi-ganisms  proved  more 
susceptible  than  othei's,  for  instance  1  :  300  prevented  the  growth  of 
Bacillus  anthracis.  In  general,  the  pathogenic  organisms  proved  the 
most  susceptible.  J.  W.  L. 

Catalytic  Reduction  of  the  Sulphonic  Group.  By  O.  Loew 
(Bet-.,  23,  312.J — 3126). — As,  in  all  probability,  the  sulphur  in 
albuminoids  is  not  present  in  the  form  of  a  sulphonic  group,  it  must 
be  assumed  that  hydrogen  sulphide  is  formed  from  sulphates  in  the 
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vegetable  orgauisni,  and  that  at  the  moment  of  its  formation  it  is 
further  converted  into  an  organic  compound,  that  is  to  say,  it  takes 
part  in  the  production  of  albuminoids. 

The  most  plausible  exj^lanation  of  this  phenomenon  is,  that  the 
intense  atomic  vibrations  in  the  active  albumin  are  communicated  to 
the  sulphates  and  to  the  dissolved  organic  matter,  causing  them  to 
act  on  oce  another  in  such  a  way  that  the  oxygen  of  the  sulphuric 
acid  acts  on  the  organic  matter,  the  hydrogen  of  the  latter  combining 
with  the  sulphur :  in  other  words,  it  may  be  supposed  that  oxidation  and 
reduction  take  place  simultaneously  under  the  influence  of  a  catalytic 
action. 

Experiments  which  were  made  with  various  sulphates  in  presence 
of  platinum  black  did  not  give  the  expected  results  ;  sodium  hydroxy- 
methylenesulphonate  (formaldehyde  sodium  hydrogen  sulphite),  on 
the  other  hand,  is  reduced  moderately  easily.  On  warming  a  solution 
of  this  organic  salt  (5  grams)  and  crystalline  sodium  carbonate 
(10  grams)  in  water  (100  grams)  with  platinum  black  (16  grams), 
in  a  flask  which  is  almost  completely  filled  with  the  solution,  an 
odour  of  leeks  is  observed  after  some  houi'S,  and  the  sokition  then 
gives  the  nitroprusside  reaction  for  sulphides ;  on  acidifying  with 
acetic  acid,  hydrogen  sulphide  is  evolved,  showing  that  sodium 
sulphide  has  been  formed  by  reduction,  whilst  a  corresponding  quan- 
tity of  the  sodium  hydroxmethylenesulphouate  must  have  undergone 
oxidation.  When  the  quantity  of  the  organic  sodium  salt  and 
platinum  black  is  increased,  the  solution  gives  off  an  odour  very  like 
that  of  decomposiug  albuminoids,  probably  owing  to  the  formation 
of  methyl  mercaptan  ;  if  platinum  black  is  not  added  to  the  solatiou, 
reduction  does  not  take  place.  The  above  reaction  is  not  due  to 
nascent  hydrogen,  as  this  gas  is  not  evolved  when  a  dilute  solution 
of  formaldehyde  is  warmed  with  platinum  black  and  sodium  carbon- 
ate. F.  S.  K. 

Chemical  Composition  of  Vegetable  Cell  Membranes.  By 
E.  ScHULZE  (-Be;-.,  23,  3175;  compare  Abstr.,  1890,  1456).— The 
author  explains  that  he  did  not  mean  it  to  be  inferred  that  cellulose 
is  the  only  constituent  of  the  cell  envelope  which  is  insoluble  in 
dilute  acids.  J.  B.  T. 

Crystalline  Constituents  of  the  Seeds  of  Cataputise 
minoris.  By  Y.  Tahaea  {Ber.,  23,  33-17 — 3351). — The  seeds  are 
carefully  freed  from  oil,  extracted  repeatedly  with  alcohol,  the  alcohol 
evaporated,  the  residae  washed  with  ether,  and  boiled  with  alcohol; 
on  cooling  the  solution,  brown  crystals  of  ausculetol  are  deposited, 
which  may  be  pui'ified  by  treatment  with  lead  acetate. 

If  the  oil  is  allowed  to  remain  for  some  tirae  in  a  closed  flask,  a 
substance  separates  which  crystallises  from  alcohol  in  colourless, 
odourless  prisms  melting  at  193°  ;  it  is  insoluble  in  water,  alkalis,  or 
acids,  and  has  not  yet  been  further  investigated.  J.  B.  T. 

Kesso  Oil.  By  J.  Bertram  and  E.  Gildemeister  (Arch.  Phann., 
228,483 — 192). — Kesso  is  the  Japanese  name  for  Valeriana  officinalis 
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var.  anrjustifolia ;  tlie  oil  obtained  by  distilling  the  root  of  this  plant 
with  steam  has  a  sp.  gr.  of  0096,  -nhilst  the  sp.  gr.  of  oil  of  valerian 
is  0-9-i5. 

A  large  quantity  of  kesso  oil  was  divided  into  three  portions  by 
distillation  with  steam.  The  first  portion  Avas  fractionated  into 
.six  portions.  1.  Up  to  155°,  contained  much  acetic  and  valeric  acids, 
but  no  formic  acid.  Probably  some  valeraldehyde  was  present, 
judging  by  the  odour.  2.  That  boiling  between  155'"'  and  160°  was 
relatively  small  in  amount,  and  consisted  of  Iffivopinene,  the  i-otation 
in  Wild's  apparatus,  with  a  column  100  mm.  long,  being  53°  5'  to  the 
left.  3.  That  boiling  between  160°  and  170'^  is  not  given.  4.  That 
boiling  between  170'  and  180°  consisted  of  dipentene,  as  shown  by  the 
formation  of  its  hydrochloride  and  hydrobromide,  5.  That  boiling 
betAveen  180°  and  200°  is  not  given.  6.  That  boiling  between  200° 
and  220°  contained  terpinol,  CioHn'OH.  On  shaking  it  up  with  a 
strong  aqueous  hydriodic  acid  solution,  the  compound  Ci,jHic.2HI  was 
obtained,  which  melted  at  76°.     This  fraction  also  contained  borneol. 

The  second  portion,  boiling  between  220°  and  290°,  yielded  a 
fraction  below  260°,  compo.sed  of  borneol  with  acetic  and  isovaleric 
acids.  The  fraction  boiling  between  260°  and  280'^  was  a  clear  liquid, 
consisting,  apparently,  of  sesquiterpene. 

The  third  portion  of  the  distillate  was  heavier  than  water,  and 
boiled  about  300^.  This  was  saponified,  and  yielded  acetic  acid,  a 
bluish  oil,  whose  composition  has  not  yet  been  made  out,  and  l^essyl 
alcohol,  CuHsjOj.  This  alcohol  is  odourless,  insoluble  in  water,  easily 
soluble  in  alcohol,  ether,  chloroform,  benzene,  and  light  petroleum. 
It  melts  at  85°,  and  boils  under  a  pressure  of  11  mm.  between  155" 
and  156°,  and  at  the  ordinary  pressure  at  300 — 302°  without  decom- 
position. A  10  per  cent,  solution  in  alcohol  has  a  rotatory  power  of 
3°  39'  to  the  left  in  a  column  100  mm.  long.  It  readrly  forms  well- 
shaped,  rhombic  crystals  from  its  solution  in  alcohol  or  ether 
\^a  :  h  :  c  =^  0"9936  :  1  :  0'4o69].  Kessyl  alcohol  alone,  or  di.ssolved 
in  dry  ether,  in  contact  with  acetic  chloride  or  phosphorus  penta- 
chloride,  develops  heat,  evolves  hydrogen  chloride,  and  produces  a 
splendid,  dark,  cherry-red  solution.  Kessyl  acetate,  CuHoaOoAc,  was 
obtained  by  heating  the  alcohol  with  acetic  anhydride  and  some 
anhydrous  sodium  acetate.  It  can  also  be  obtained  by  fractional 
distillation  of  the  kesso  oil,  but  is  impure  when  thus  produced.  The 
pure  acetate  is  a  thick,  colourless  oil,  of  very  faint  odour,  which  does 
not  solidify  at  —20°.  It  is  insoluble  in  water,  easily  soluble  in 
ether,  alcohol,  chloroform,  and  light  petroleum.  Its  is  IfBvorotatory 
to  the  extent  of  70°  6'  in  a  column  100  mm.  long.  Oxidation  products 
of  kessyl  alcohol  have  not  yet  been  fully  investigated.  J.  T. 

Poisonous  Action  of  Hydrazine.  By  0.  Loew  {Ber.,  23, 
3203 — 3206 j. — Hydrazine  exerts  an  extremely  poisonous  action  on 
organisms  of  the  most  varying  description.  In  a  solution  containing, 
in  addition  to  food  substances,  0'2  gram  of  hydrazine  sulphate  per 
litre,  the  shoots  of  the  helianthus  and  of  barley  were  rapidly  killed. 
Algte,  fission  organisms,  moulds,  Schizonnjcetes,  and  lower  water 
organisms  were  also  rapidly  destroyed  by  its  dilute  solution.     A  dose 
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of  0"1  gram  of  hydrazine  sulphate  neutralised  with  sodium  carbonate, 
and  administered  subcutaneouslv  to  a  guinea-pig,  caused  death  in 
2  J  hours,  and  a  dose  of  0"5  gram,  administered  to  a  puppy  in  a  similar 
manner,  brought  about  the  same  result  in  2^  hours.  H.   G.  C. 

Composition  of  Sorghmn  Seed.  Bj  H.  "W.  Wiley  (Bled.  Centr., 
1690,  678 — 6SU). — The  following  is  the  mean  percentage  composition 
of  24  samples  sorghum  seed,  hulled  and  unhulled : — 

Unlmlled.  Hulled. 

Moisture 9-93  9-63 

Albuminoids 10-54  11-39 

Light  petroleum  extractive    ....  3'72  3"16 

Ether  extractive   0-61  0-54 

Absolute  alcohol  extractive    ....  2'44  .  1'46 

80  per  cent,  alcohol  extractive   . .  2*91  1*78 

Fibre 317  183 

Ash 205  1-69 

Carbohydrates 6462  68-86 

This  seed,  compared  with  wheat,  maize,  and  oats,  appears  to  be 
equal  ia  feeding  value  to  maize  and  oats,  and  only  rather  poorer  than 
wheat. 

The  seed  hulls  contain  a  colouring  matter  which,  however,  is  not 
harmful  to  cattle,  nor  does  it  contain  any  tannin.  E.  W.  P. 


Analytical    Chemistry. 


Gas  Apparatus,  &c.  By  W.  E.  Adexey  (Chem.  News.  62, 
196 — 199  ;  -204 — 2u6). — In  this  apparatus,  the  pressure  and  measur- 
ing tubes  are  placed  some  little  distance  apart,  the  latter  only  being 
surrounded  by  a  water-jacket ;  they  are  connected  at  their  lower 
extremities  (which  are  bent  at  right  angles  for  the  purpose,  the 
measuring  tube  being  likewise  narrowed)  by  wired  india-rubber  tubing 
and  a  glycerol  joint.  The  pressure  tube  is  furnished  near  the  bend 
with  a  side  tube  connecting  with  the  mercury  reservoir,  and  termi- 
nates at  the  top  with  a  Friedrich's  patent  glass  stop-cock,  so  that  it 
can  be  used  either  open  or  closed  ;  it  is  lOOu  mm.  high.  The  measur- 
ing tube,  640  mm.  long,  is  wide  for  about  two-thirds  of  its  length, 
but  is  narrower  at  the  upper  portion,  to  which  a  Friedrich  stop-cock 
is  attached,  and  this  is  connected  with  two  capillary,  double  right- 
angled  tubes,  one  of  wider  bore,  for  the  admission  of  the  gas  to  be 
examined,  or  other  object ;  the  second  and  narrower  one  passing  to 
the  laboratory  vessel,  which  is  furnished  at  the  top  with  a  cup,  into 
which  the  tube  fits,  and  is  rendered  air-tight  by  an  india-rubber  collar. 
The  laboratory  vessel,  Avhich  may  be  of  any  convenient  capacity,  is 
provided  with  platinum  wires  for  explosions,  and.  moreover,  termin- 
ates   beloAv    in    a    narrow   cylindrical    portion,   which    may  be    nsed 


ANALYTICAL   CHEMISTRY.  241 

open,  or  be  closed  with  a  cork,  and  to  Avliicli  is  attached  a  side  tnbe, 
connecting  with  an  independent  mercury  reservoir  to  facilitate  filling- 
with  mercury,  transferences,  etc.  A  suitably  bent  tube,  with  india- 
rubber  attachment,  is  fitted  to  the  cork,  and  serves  for  the  admission 
of  reagents.  Behind  the  whole  length  of  the  pressure  tube  a  long, 
narrow  mirror,  graduated  in  millimetres  on  an  unsilvered  portion,  is 
fixed  at  such  an  angle  as  to  reflect  a  good  image  of  the  mercury 
column  and  meniscus.  Tlie  Avhole  apparatus  is  mounted  on  a  wooden 
supjjort,  Avith  necessary  clamps,  attachments,  &c. ;  the  mercury 
reservoirs  being  placed  behind.  The  apparatus  serves  for  all  kinds  of 
gas  measurements,  as  an  air-pump,  and  for  di.stillations  under  reduced 
pressure  or  in  a  vacuum.  D.  A.  L. 

Lacmoid.  By  O.  Fokster  (Zeit.  mig.  Chem.,  1890,  163—167).— 
Commercial  lacmoid  is  of  very  variable  character.  Some  specimens 
are  almost  wholly  insoluble  in  water,  and  are  unsuitable  as  indicators. 
Others  colour  boiling  water  intensely  blue,  and  are  fit  for  use.  To 
prepare  the  pure  blue  indicator,  the  finely-powdered  crude  material 
is  extracted  with  boiling  water,  but  stopping  short  of  complete 
exhaustion,  so  as  to  avoid  dissolving  a  sparingly  .soluble  red  substance. 
Prom  the  cooled  and  filtered  blue  solution,  the  colour  is  precipitated 
by  feebly  acidifying,  and  after  some  hours  is  collected  on  a  filter  and 
washed  with  cold  water,  then  dried  at  a  low  temperature  (since 
some  decomposition  takes  place  if  it  be  dried  at  100'^),  or  dissolved 
in  alcohol,  and  the  solution  evaporated  on  the  water-bath.  Purified 
in  this  way,  it  gives,  with  pure  distilled  water,  a  blue  solution,  having 
a  slight  tendency  to  violet,  and  exceeds  all  other  indicators  in  sharp- 
ness. In  water  containing  carbonic  acid  or  an  ammonium  salt,  it 
gives  an  exceedingly  sharp  change  with  a  quantity  of  alkali,  which 
has  scarcely  any  effect  on  litmus.  To  prepare  blue  lacmoid  paper, 
sulphuric  acid  is  added  to  an  alcoholic  solution  of  lacmoid,  until 
white  paper  dipped  into  the  liquid  is  coloured  red.  This  will 
become  blue  on  drying.  The  depth  of  blue  should  be  that  of  the 
forget-me-not.  Por  red  paper,  the  paper  should  be  dipped  in  very 
dilute  sulphuric  acid  and  dried  before  staining.  It  must  be  preserved 
in  well  sto2:)pered  bottles,  and  is  an  extremely  sensitive  indicator  for 
alkalis. 

A  somewhat  more  ready  mode  of  purification  is  as  follows  : — 
8  parts  of  finely-powdered  crude  lacmo'id  is  gently  w-armed  for  a 
quarter  of  an  hour  with  100  parts  of  20  per  cent,  alcohol,  and  the 
liquid  filtered  after  cooling.  After  ascertaining  the  amount  of  matter 
in  solution  by  evaporating  a  portion,  there  should  be  added  an 
alcoholic  solution  of  14  parts  of  malachite  green  to  86  parts  of  the 
lacmoid.  This  addition  does  not  impair  the  indication  with  acids, 
whilst  it  increases  enormously  the  sharpness  of  the  change  to  blue 
with  an  alkali.  The  liquid  is  filtered  from  a  precipitate  which  forms, 
and  is  then  mixed  with  an  equal  volume  of  absolute  alcohol.  It  should 
be  kept  in  black  bottles.  M.  J.   S. 

Estimation  of  Free  Hydrochloric  Acid  in  Stannous 
Chloride   Solutions.     By    W.    Minok    {Zelt    ang.    Chem.,   1890, 
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25 — 26). — Precipitation  as  silver  chloride  cannot  be  resorted  to  ia 
consequence  of  the  co-precipitation  of  tin  compounds.  A  measured 
quantity  (100  c.c.)  of  the  solution  is,  therefore,  saturated  hot  with 
hydrogen  sulphide,  and  filtered  into  a  litre  flask.  Half  of  the  filtrate 
is  boiled  to  expel  hydrogen  sulphide,  and  the  total  acid  then  titrated 
with  standard  alkali.  The  amount  of  tin  is  now  ascertained  by 
titration  with  iodine,  and  the  corresponding  quantity  of  hydrochloric 
acid  deducted  from  the  total.  j\I.  J.  S. 

Detection  of  Hypochlorous  Acid   in   Chlorine  Water.    By 

T.  Salzer  {Chem.  Centr.,  1890,  ii,  472  ;  from  Pharm.  Zeit.,  35,  457). 
— The  author  recommends  the  method  of  Lunge  and  Naeff,  devised 
for  the  determination  of  hypochlorous  acid  in  the  presence  of  chlorine, 
which  depends  on  the  fact  that  chlorine  reacts  with  potassium 
iodide  and  hydrochloric  acid,  forming  potassium  chloride,  iodine,  and 
hydrochloric  acid,  whereas  hypochloi-ous  acid  produces,  under  the 
same  circumstances,  no  hydrochloric  acid.  If,  therefore,  the  solution 
is  first  titrated  with  decinormal  alkali  and  then  with  thiosulphate 
solution,  the  amount  of  the  chlorine  and  hypochlorous  acid  may  be 
calculated.  Of  neutral  chlorine  water,  the  author  recommends  25  c.c. 
should  be  acidified  with  10  c.c.  of  decinormal  hydrochloric  acid, 
1  gram  of  potassium  iodide  added,  and  titrated  with  thiosulphate. 
Pure  chlorine  water  should  require  exactly  10  c.c.  of  decinormal 
hydrochloric  acid.  Chlorine  water,  containing  acid,  is  not  to  be 
recommended  as  an  eye-wash.  J.  W.  L. 

Detection  of  Traces  of  Iodine  in  the  Presence  of  much 
Chlorine.  By  A.  Johnstoxe  (Chem.  News,  62,  153,  169). — The 
solution  to  be  tested  is  treated  with  a  saturated  solution  of  silver 
nitrate  in  strong  ammonia;  a  yellow  precipitate  indicates  the  presence 
of  an  iodide.  To  confii-m  this,  add  concentrated  sulphuric  acid,  and 
agitate  with  carbon  bisulphide  ;  the  latter  becomes  coloured  by  any 
liberated  iodine.  D.  A.  L. 

Separation  and  Estimation  of  Tellurium.  By  E.  Doxath 
(Zeit.  ang.  Chem.,  1890,  214 — 217). — Precipitation  by  sulphurous 
acid  is  complete  but  tedious.  Kastner's  grape-sugar  method  (Abstr., 
1876,  440)  is  accurate  and  expeditious.  Precipitation  by  stannous 
chloride  or  an  alkaline  stannite  is  not  suitable,  since  the  precipitate 
always  contains  tin.  Tellurium  is  very  rapidly  precipitated  from 
acid  solutions  by  hyposulphurous  acid.  The  yellow  solution  obtained 
by  shaking  scrap  zinc  with  aqueous  sulphurous  acid  is  filtered,  and 
added  to  the  cold  concentrated  hydrochloric  acid  solution  of  the 
tellurium  compound.  Precipitation  is  complete  in  15  minutes.  The 
washed  precipitate,  which  may  contain  some  tellurium  sulphide,  is 
riused  into  a  tared  capsule,  oxidised  with  strong  nitric  acid,  and, 
after  gentle  ignition,  weighed  as  tellurium  dioxide. 

For  the  attack  of  ores  containing  tellurium,  3  or  4  grams  of  the 
impalpable  powder  is  treated  in  a  basin  with  small  quantities  of  con- 
centrated nitric  acid,  and  from  the  pasty  mass  obtained,  the  excess  of 
acid  is  completely  evaporated  at  a  temperature  which  will  not  decom- 
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pose  the  metallic  Bit.rates.  The  dry  mass  is  powdered  in  the  basin, 
moistened  with  strong  soda  solution,  and  digested  for  half  an  hoar. 
Water  is  then  added,  the  filtrate  boiled  for  20  minutes  with  pure  grape- 
sugar,  aud  the  precipitated  tellurium  weighed  as  dioxide,  as  above. 

M.  J.   S. 

Estimation  of  Hypophosphorous,  Phosphorous,  and  Hypo- 
phosphoric  Acids.  By  L.  A.mat  {Compt.  rend..  Ill,  G76 — G79). — lu  a 
warm  acid  .solution,  hypophosphoric  acid  reduces  mei'curic  chloride  to 
the  mercui'ous  salt,  and  is  itself  completely  converted  into  phosphoric 
acid,  probably  in  conse(|U.ence  of  an  intermediate  conversion  into 
phosphorous  and  phosphoric  acids.  About  1  graiai  of  the  substance 
is  mixed  with  10  c.c.  of  concentrated  hydrochloric  acid,  evaporated 
almost  to  dryness  in  order  to  promote  the  decomposition  of  the  hypo- 
phosphoric  acid,  i-edissolved  in  a  small  quantity  of  water,  and  mixed 
with  a  solution  containing  OS  grams  of  mercuric  chloi-ide  aud  20  to 
•iO  c.c.  of  concentrated  hydrochloric  acid  per  litre.  The  mixture  is 
allowed  to  remain  for  24  hours  at  80°,  and  the  mercurous  chloride  is 
collected  and  Aveighed. 

Potassium  pei-manganate  can  be  employed  in  the  manner  indicated 
by  P.  de  St.  Gilles,  the  substance  being  oxidised  by  excess  of  the 
permanganate  and  the  excess  determined  by  means  of  oxalic  acid. 
The  oxidation  is  more  rapid,  the  moi'e  concentrated  the  solution,  the 
greater  the  propoj-tion  of  free  acid,  and  the  higher  the  temperature. 
At  a  high  temperature,  a  small  quantity  of  permanganate  may  be 
decomposed,  and  at  a  low  temperature,  especially  in  dilute  solutions, 
oxidation  is  incomplete ;  careful  attention  to  the  conditions  is  there- 
fore necessary. 

The  permanganate  employed  should  be  equivalent  to  a  solution 
containing  63  grams  of  oxalic  acid  per  litre,  aud  the  quantity  of  sub- 
stance taken  for  analysis  should  reduce  about  20  c.c.  of  the  pei-man- 
gauate.  The  substance  is  dissolved  in  20  c.c.  of  water,  mixed  with 
3  c.c.  of  concentrated  sulphuric  acid,  cooled,  mixed  with  35  c.c.  of  per- 
manganate, and  heated  at  50°  for  half  an  hour.  20  c.c.  of  oxalic  acid 
solution  is  then  added,  and  after  the  liquid  has  become  colourless  and 
the  brown  precipitate  has  completely  dissolved,  the  excess  of  oxalic  acid 
is  determined  by  means  of  permanganate.  The  method  is  applicable 
to  phosphites,  pyrophosphites,  and  hypophosphites.  In  the  case  of 
hypophosphates,  the  liquid  is  first  heated  with  the  sulphuric  acid  at 
80 — 100"  for  half  an  hour,  and  then  cooled  aud  mixed  with  the  per- 
manganate. 

The  mercuric  chloride  method,  although  the  more  tedious,  is  the 
more  accurate  of  the  two.  C.  H.  B. 

The  "  Citrate  Method  "  of  Phosphoric  Acid  Estimation.  By 
O.  EeitmaiPv  {Zeit.  ang.  Chem.,  18S0,  19—2-5,  196 — 210;  continued 
from  Abstr.,  1890,  416). — Comparing  the  results  yielded  by  tlie  citrate 
method,  under  a  great  variety  of  conditions,  with  those  furnished  by 
precipitation  by  molybdate,  the  author  has  investigated  the  amount 
of  the  error  of  deficiency  due  to  imperfect  precipitation  of  the  phos- 
phoric acid,  and  that  of  the  error  of  excess  due  to  contamination  of 
the  precipitate  by  impurities.     His  conclusions  are  as  follows : — In. 
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all  modifications  of  the  citrate  method,  the  precipitation  of  the  phos- 
phoric acid  is  incomplete,  and  with  large  ^^I'oportions  of  citrate  and  a 
small  amount  of  magnesia,  it  may  be  very  seriouslj  so.  In  the  most 
favourable  cases,  about  2  milligrams  of  magnesium  pyrophosphate 
passes  into  the  filtrate.  On  the  other  hand,  when  calcium,  iron, 
aluminium,  or  manganese  is  pi'esent,  a  variable  portion  of  those  bases 
"will  always  be  found  in  the  precipitate,  and,  if  enough  magnesia  mix- 
ture has  been  used,  a  compensation  of  errors  is  possible.  The  use  of  a 
minimum  cpaantity  of  ammonium  citrate,  in  accordance  with  the  pro- 
cedure of  Brassier  and  Glaser  (Abstr.,  1885,  837),  is  not  permissible  ; 
an  excess  is  always  requisite,  The  quantity  of  magnesia  mixture  must, 
however,  always  be  proportioned  to  the  amount  of  citrate.  The  bases 
which  chiefly  contaminate  the  precipitate  are  calcium  and  manganese. 
Both  are  jirecipitated  in  the  form  of  ammonio-phosphates,  Avhich  are 
converted  into  pyrophosphates  on  ignition.  Of  iron  and  aluminium, 
there  are  usually  only  traces  precipitated  ;  the  principal  effect  of  these 
metals  in  the  solution  is  to  retard  the  precipitation  of  the  magnesium 
ammonium  phosphate.  Orupe  and  Tollens  have  stated  that  magnesia, 
or  a  basic  magnesium  salt,  is  precipitated  together  with  the  ammonio- 
phosphate.  This  is  certainly  true,  since  the  ignited  precipitate  ahvays 
shows  the  reaction  of  an  orthophosphate  with  silver  nitrate,  but  if  the 
magnesia  mixture  has  been  added  by  drops  to  an  ammoniacal  solution 
(2'5  per  cent,  of  ammonia),  the  magnesium  oxide  in  the  precipitate  will 
be  scarcely  weighable.  But,  using  nearly  neutral  solutions,  and  espe- 
cially when  salts  of  sodium  or  potassium  are  present,  the  amount  may 
be  very  considerable.  The  use  of  hydrochloric  acid  for  dissolving  phos- 
phates containing  silica  is  disadvantageous  ;  the  magnesium  precipi- 
tate will  always  be  strongly  contaminated  with  silica,  and  the  amount 
of  foreign  bases  precipitated  will  also  be  increased.  Even  when 
sulphuric  acid  is  used,  and  the  solution  is  consequently  freer  fi'om 
silica,  it  is  to  be  expected  that  about  1  milligram  will  be  found  in  the 
precipitate.  The  presence  of  sulphates  has,  however,  the  tendency, 
other  things  being  equal,  to  increase  the  error  of  deficiency.  More- 
over, since  the  use  of  sulphuric  acid  removes  a  large  part  of  the  lime 
as  sulphate,  less  ammonium  citrate  is  needed  than  would  otherwise  be 
the  case. 

Using  the  process  for  estimating  the  phosphoric  acid  in  the  soluble 
portion  of  a  superphosphate,  and  working  upon  1  gram  of  substance, 
with  5  grams  of  citric  acid,  25  c.c.  of  magnesia  mixture,  and  ammonia 
equal  to  2'5  per  cent,  of  the  solution,  a  loss  of  about  2  milligrams, 
equal  to  0'128  per  cent,  of  phosphoric  acid,  nia\'  be  assumed.  On  the 
other  hand,  when  examining  basic  slag,  or  raw  phosphates,  the  error 
will  be  in  excess.  If  silica  and  manganese  are  absent,  the  amount  of 
the  error  may  be  small,  but  no  estimate  of  its  average  magnitude  can 
be  formed.  "M.  J.  S. 

Reduction  of  Arsenic  Acid  in  Analysis.  By  F.  A.  Gooch  and 
P.  E.  Bi;ow.\iX(;  (Anu'r.  J.  t<ci.. 4:0,  C6 — 71). — The  authors  endeavour 
to  shorten  the  process  of  reduction  of  arsenic  acid  by  employing 
hydriodic  acid,  instead  of  sulphurous  acid,  as  the  active  agent.  The 
pi'ocess  recommended  may  be  summarised  as  follows  : — To  the  arsenate 
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in  solution  are  to  be  added  potassium  iodide  in  excess  of  the  amount 
needed,  according  to  the  equation,  to  complete  the  reduction,  and 
10  c.c.  of  half  and  half  sulphuric  acid.  The  liquid  is  to  be  diluted  to 
about  100  c.c,  and  boiled  rapidh'  until  the  volume  is  decx-eased  to 
40  c.c.  The  colour  of  the  free  iodine  is  to  be  bleached  by  cautious 
additions  of  sulphurous  acid,  and  the  liquid  immediately  diluted  with 
water  and  neutralised,  first  with  normal  potassium  carbonate  and  after- 
wards with  the  hydrogen  salt.  The  whole  is  to  be  cooled  and  titrated 
with  iodine  in  the  usual  manner,  starch  being  used  as  an  indicator. 
The  advantage  of  this  method  is  in  the  rapidity  with  which  it  may 
be  executed,  the  whole  operation  being  completed  in  half  an  hour. 
The  average  error  of  the  process  amounts  to  0  13  per  cent,  of  the 
amount  taken.  B.  H.  B. 

Estimation  of  Peroxides  of  the  Alkaline  Earths.  By  G. 
Ka.^sxer  {Arch,  rhariii.,  228,  432 — i35). — A  weighed  amount  of  the 
peroxide  (02  in  the  case  of  the  barium  compound)  is  ground  ^\-ith  a 
little  water  and  wa.shed  into  a  beaker;  then  excess  ("about  five  times 
as  much)  of  pure  potassium  ferricyauide  is  added.  Oxygen  is  at  once 
evolved,  and  the  reaction  is  complete  when  the  gas  ceases  to  come  off ; 
the  reaction  may  be  accelerated  by  gently  warming  the  beaker.  A 
considerable  amount  of  water  is  now  added,  and  excess  of  sulphuric 
acid ;  the  greenish  colour  which  may  now  appear  does  not  affect  the 
result.  The  solution  is  finally  titrated  with  potassium  permanganate 
solution.  Thus,  02  gram  of  peroxide  required  17"2  c.c.  of  perman- 
ganate (1  c.c.  =  O'OOoTG  gram  of  Fe)  ;  hence  the  peroxide  contained 
74' 7  per  cent,  of  peroxide.  The  old  direct  process  gave  75"13  per 
cent.  The  new  process  may  prove  useful  in  cases  where  an  acid  solution 
Avould  be  inadmissible  ;  it  is  only  necessary  to  filter  off  an  aliquot  part  of 
the  solution  before  the  acid  is  added,  and  then  titrate  and  calculate. 

J.  T. 

Estimation  of  Ferric  Oxide  and  Alumina  in  Phosphatic 
Manures.  By  A.  Stozee  (Zeit.  ang.  Chem.,  1690,  43—44). — The 
author,  whilst  admitting  the  superiority  of  Glaser's  method  (Abstr  . 
1890,  420)  over  that  depending  on  the  insolubility  of  the  iron  and 
aluminium  phosphates  in  acetic  acid,  prefers  to  weigh  the  ferric  oxide 
and  alumina  as  such,  and  not  as  phosphates.  To  this  end.  the  solu- 
tion of  1  gram  of  the  phosphate  in  hydrochloric  acid  is  made  alkaline 
with  ammonia,  and  then  feebly  acid  vv-ith  acetic  acid.  The  precipitate 
is  collected  and  partially  washed ;  the  filter  with  its  contents  is  re^ 
tni'ned  to  the  same  beaker,  and  digested  with  150  c.c.  of  molybdate 
solution.  The  solution  filtered  fi-om  the  yellow  precipitate  is  made  feebly 
alkaline  with  ammonia,  and  warmed  for  10  minutes  on  the  water-bath. 
The  precipitate  sometimes  contains  traces  of  molybdic  acid,  but  if 
dissolved  in  hydrochloric  acid  and  reprecipitated  by  ammonia,  the 
ferric  oxide  and  alumina  are  obtained  free  from  all  impurities. 

M.  J.   S. 

Valuation  of  Pyrolusite  by  means  of  Hydrogen  Dioxide. 
By  A.  Baumaxx  (Zeit.  ang.  Chem.,  1890,  72 — 79). — The  reaction 
MnOo  +  H2O2  =  MnO  +  Oo,  which  occurs  in  acid  solutions,  yields 
equally    good    results    by    gravimetric,    volumetric,    or    gasometric 
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methods.  The  last  lias  already  been  employed  by  Lunge  (Abstr., 
1885,  1162).  For  accurate  work,  an  ordinary  50  c.c.  nitrometer  is 
scarcely  large  enoug-li,  since  not  more  than  0*18  gram  of  manganese 
dioxide  could  be  nsed,  and  an  error  of  0"1  c.c.  in  reading  the  volume 
of  the  gas  would  equal  0"2  per  cent,  in  the  result.  The  eudiometer 
should  be  able  to  measure  at  least  100  c.c.  of  gas,  and  should  be 
surrounded  by  a  water-jacket,  that  the  temperature  may  be  known 
with  exactness.  "Water  may  be  used  in  the  eudiometer  instead  of 
mercury.  In  case  the  pyrolusite  should  resist  attack,  the  reaction 
flask  may  be  warmed  to  70°.  1  c.c.  of  oxygen  at  0°  and  760  mm.  is 
equal  to  0-003885  gram  of  MnOo. 

Gravimetrically,  the  estimation  may  be  made  by  weighing  the 
oxygen  evolved.  Almost  any  of  the  forms  of  carbonic  acid  apparatus 
for  the  estimation  by  loss  of  weight  may  be  nsed.  From  2  to  6  grams 
of  the  pyrolusite,  in  impalpable  powder,  is  placed  in  the  reaction 
flask  ^yith.  30  c.c.  of  sulphuric  acid  (1  part  to  3  of  water),  and  40  c.c. 
of  commercial  h^'drogen  peroxide  is  placed  in  the  inner  tube.  Warming 
should  be  avoided. 

For  volumetric  estimation,  an  acidified  hydrogen  peroxide  (contain- 
ing about  one-tenth  of  sulphuric  acid)  should  be  made  of  strength 
corresponding  approximately  with  a  standard  permanganate  (10  grams 
per  litre).  The  relation  of  the  solutions  is  accurately  found,  and  then 
0*4  to  1  gram  of  the  pyrolusite  is  treated  with  50  c.c.  of  the  hydrogen 
peroxide  in  the  cold,  and  after  half  an  hour  with  occasional  shaking, 
the  excess  is  titrated  back  with  the  permanganate.  The  presence  of 
ferrous  compounds  in  the  pj'rolnsite  leads  to  high  results,  since  they 
consume  hydrogen  peroxide  ;  in  Bunsen's  and  the  ferrous  sulphate 
processes,  the  error  is  in  the  opposite  direction.  M.  J.  S. 

Titration  of  Permanganate  and  of  Bleaching  Powder  by 
Hydrogen  Peroxide.  By  L.  Vaxixo  (Zeit.  ang.  Chem.,  1890,  80 — 83). 
— To  facilitate  calculation  of  the  results  from  the  volume  of  oxygen 
evolved,  tables  are  given  of  the  weight  of  1  c.c.  of  oxygen  and  of 
chlorine  respectively,  over  a  sufficiently  wide  range  of  temperature 
and  pressure.  The  author's  practice  differs  in  three  jDoints  from  that 
of  Lxiuge  (Zeit.  ang.  Chem.,  1890,  7)  ;  he  prefers  an  azotometer  to  the 
nitrometer ;  in  the  analysis  of  bleaching  powder,  he  uses  feebly  acid, 
instead  of  alkaline,  hydrogen  peroxide ;  and  he  compares  his  results 
with  those  of  the  iodometric  method,  rather  than  with  Penot's,  and 
flnds  a  closer  agreement  than  did  Lunge  with  the  latter.  The  titra- 
tion by  permanganate  of  the  residual  hydrogen  peroxide  gives  unex- 
ceptionable results  in  the  assay  of  bleaching  powder.  M.  J.  S. 

Dry  Assay  of  Tin  Ores.  By  H.  0.  Hoffmann  (Chem.  Netcs,  62, 
157 — 159;  169 — 170). — This  section  of  the  author's  paper  on  the  dry 
assay  of  tin  ores  deals  with  methods  depending  on  fusion  with  potas- 
sium cyanide,  of  which  various  modifications  have  been  investigated, 
with  and  without  a  salt  cover,  in  chalk-  or  charcoal- lined  crucibles,  in 
porcelain  crucibles,  with  charcoal  intermixed  with  the  cyanide,  with 
various  qualities  of  cyanide,  &c.  The  chief  source  of  ei'ror  appears  to  be 
due  to  the  tin,  instead  of  forming  a  button,  being  disseminated  through 
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the  mass  of  slag,  when  it  cannot  subsequently  be  thoroughly  sepa- 
rated. To  obviate  this,  it  is  recommended  to  ram  a  lot  of  potassium 
cyanide  into  the  bottom  of  the  crucible  before  putting  in  the  ore  and 
flux,  so  as  to  form  a  fused  mass  for  the  tin  to  fall  through  and  accu- 
mulate beneath  to  form  a  button.  As  regards  impurities,  iron  passes 
into  the  cyanide,  alkaline  sulphates  and  carbonates  cause  low  results 
owing  to  the  formation  of  tin  sulphides  in  the  first  case,  and  of  stan- 
nates  in  the  second.     Impure  cyanide  gives  low  and  irrecfular  results. 

^  D.  A.  L. 
Estimation  of  Vanadic  Acid  in  Vanadiotungstates.  By  A. 
Rosenheim  (IW.,  23,  3208— .3210).— The  statement  attributed  to  the 
author  by  Rotheubach  (Ber.,  23,  .30.50 ;  and  this  vol.,  p.  18)  that 
sulphurous  acid  is  capable  of  reducing  tungstic  acid  Avhen  present  as 
phosphotungstic  acid  is  incorrect,  as  he  has  shown  (Abstr.,  1^89,  762) 
that  no  reducing  action  takes  place.  Rothenbach  further  states  that 
the  violet  coloration  produced  when  sulphurous  acid  is  added  to  a 
mixture  of  phosphoric  and  vanadotungstic  acids  is  not  due  to  the  re- 
duction of  the  tungstic  acid,  as  vanadium  tetroxide  free  from  sulph- 
urous acid  also  yields  the  coloration  with  phosphotungstates.  This 
fact,  however,  really  proves  the  contrary  of  Rothenbach's  statement, 
for  vanadium  tetroxide,  as  shown  by  its  action  on  ferric  oxide  and  am- 
moniacal  silver  solutions  is  a  reducing  agent,  and  this  is  the  compound 
which  actually  causes  the  reduction  of  the  tungstic  acid,  as  is  shown 
by  the  fact  that  the  intensity  of  the  coloration  is  dependent  on  the 
quantity  of  tungstic  acid  present,  and  not  on  that  of  the  vanadium 
tetroxide.  H.  G.  C. 

Estimation  of  Ferrocyanides.  By  R.  Zaloziecki  (Zrit.  ang. 
Cliem.,  1890,  210 — 214). — When  a  solution  of  an  alkaline  ferrocyanide 
is  treated  with  zinc  carbonate  and  a  stream  of  carbonic  anhydride,  the 
whole  of  the  ferrocyanogen  is  precipitated  in  the  form  of  a  double  salt 
of  the  alkali  metal  and  zinc.  If  the  operation  is  performed  at  the 
boilino-  temperature,  the  reaction  takes  place  according  to  the  equation 
SM'^FeCye  +  2ZnC03  =  2Zn,FeCye„M'4FeCy6  +  4M'.,C03,  and  the 
amount  of  alkaline  carbonate  produced  may  be  employed  as  a  measure 
of  the  ferrocyanide  originally  present.  The  zinc  carbonate  should  be 
prepared  by  the  addition  of  sodium  carbonate  to  a  hot  solution  of  zinc 
sulphate,  as  it  then  subsides  and  washes  readily.  It  is  preserved  in 
the  pasty  state,  and  if  the  quantity  added  contains  an  amount  of  zinc 
approximately  equal  to  the  av eight  of  alkaline  ferrocyanide,  it  will  be 
amply  in  excess.  The  mixture  is  heated  to  boiling,  and  a  stream  of 
carbonic  anhydi^ide  is  passed  through  it  for  a  half  to  one  hour,  dt  is 
then  cooled,  diluted  to  a  known  volume,  filtered,  and  an  aliquot  i^art 
of  the  filti'ate  is  titrated  with  standard  acid,  using  methyl-orano-e  as 
indicator.  If  the  original  solution  had  contained  alkaline  carbonates 
or  sulphides,  the  amount  of  these  should  be  ascertained  by  titration, 
and  the  acid  they  consume  deducted  from  the  total  quantity  required 
after  treatment  with  zinc  carbonate.  Sulphates  and  chlorides  have  a 
disturbing  influence,  but  this  can  be  counteracted  by  the  presence  of 
an  excess  of  alkaline  carbonate ;  thiocyanates  and  the  other  con- 
stituents of  prussiate  "metal"  are  without  influence.  M.  J.  S. 
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Estimation  of  Sugar  in  Blood.  By  J.  Seeuex  (Chem.  Centr., 
1890,  ii,  478—4/9;  from  Centr.  Physiol,  4,  217— 222).— The  author 
has  found  that  if,  in  th.e  estimation  of  sugar  in  blood,  the  coagulum, 
caused  by  the  addition  of  iron  acetate,  be  not  thoroughly  and  i-epeatedly 
pressed  and  -svashed,  considerable  quantities  of  sugar  may  be  retained 
by  it,  altliougb  he  lias  not  found  the  error  to  be  nearly  so  great  as 
stated  by  fechenk  and  by  Rohmann.  In  his  first  experiments,  5 — 8  per 
cent,  "vvas  retained,  and  he  considers  that  the  sugar  may  be  entirely 
washed  from  the  coagulum  independently  of  any  choice  of  pre- 
cipitating agent.  J.  W.  L. 

Examination  of  Oils,  Fats,  and  Allied  Substances.  By  T.  T. 
P.  B.  Wakeex  {Chem.  Xews,  62,  125;  179— 180).— The  sulphur 
chloride  test  recommended  in  various  communications  by  the  author 
indicates  the  character  but  not  the  probable  quantity  of  the  oils  in  a 
mixture ;  it  is,  therefore,  now  suggested  to  ascertain  the  latter  factor 
by  taking  the  iodine  absorptions,  with  Hubl's  reagent,  of  the  indi- 
vidual constituent  oils  as  well  as  of  the  mixture,  and  from  the  data 
obtained  to  determine  the  proportions  present,  for  which  purpose 
methods  of  calculating  are  described.  D.  A.  L. 

Estimation  of  Formic  Acid  in  presence  of  Acetic  and 
Butyric  Acids.  By  A.  Scala  (Gazzetta,  20,  393— 396).— The  liquid 
containing  the  foi'mate  is  weighed  out  into  a  deep  beaker,  an  excess 
of  a  saturated  solution  of  coi-i-osive  sublimate  added,  the  whole 
covered  with  a  clock  glass  and  heated  for  two  hours  on  the  water- 
bath.  The  precipitated  calomel  is  collected  on  a  weighed  filter, 
washed  with  warm  water,  dried  at  100^,  and  weighed.  When  the 
acid  is  present  in  the  free  state,  it  is  neutralised  before  proceeding  as 
above.  This  method  gives  trustworthy  results,  and  is  very  sensitive, 
formic  acid  precipitating  more  than  10  times  its  weight  of  calomel. 

S.  B.  A.  A. 

Modification  of  Jaflfe's  Indican  Test.  ByF.  Obermeter  (Chem. 
Centr.,  Ib'JO,  ii,  273 — 274;  from  Centr.  Phijsiol.,  4,  155). — The  author 
precipitates  the  urine  with  plumbic  acetate,  avoiding  too  large  an 
excess,  filters  through  a  dry  filter,  agitates  the  filtrate  with  an  equal 
volume  of  fuming  hydrochloric  acid,  in  which  2  to  4  parts  of  ferric 
chloride  are  dissolved  in  1000  parts,  and  extracts  finally  with  chloro- 
form. The  indigo  produced  by  the  oxidation  of  the  indican  may  then 
be  determined  colorimetrically  in  the  chloroform  solution.  Ferric 
chloride  has  the  great  advantage  over  others,  as  an  oxidising  agent  of 
indican,  that  it  does  not  afiect  the  indigo  produced.  J.  W.  L. 
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Circular  Polarisaf.on  of  certan  Tartrate  Solutions.     Bv  J. 

il.  LoN.i  (Anur.  J.  S-i.  [.-r,  40.  27-".— -Jb.-'.:  comi.iiie  Al)str.,  1890, 
8lo). — The  spei-itic  rotation  of  potassium  antimony  tai  trate  is  con- 
siderably reduced  liy  the  admixture  of  carbonates,  borates,  phosphates, 
or  acetates  in  amounts  insuttic  ent  to  produce  immediate  precipitation, 
li'vestigation  of  ihis  behaviour  leads  to  the  coiiclusicn  that  on  mix- 
ing solutions  of  alkaline  phosphates,  acetates,  carbonates,  or  borates 
with  the  tartrate  in  the  cold,  there  is  probaltly  first  formed  a  tem- 
porarily stable  antimony  salt,  with  a  corresponding  amount  of  alkaline 
tartrate.  'J'he  observed  rotation  is  due  to  this  plus  that  of  the 
unchanged  potassium  antimony  tartrate. 

The  specific  rotation  of  potassium  ammonium  tartrate  is  but 
slightly  affected  by  the  presence  of  ammcmium  or  potassium  salts, 
but  is  considerably  diminished  by  the  addition  of  a  sodium  salt. 
This  behaviour  may  also  be  explained  on  the  general  hyputhesis  of 
replacement  in  the  tartrate  molecale  by  excess  of  inactive  salts. 

H.  C. 

Phosphorescence  of  Lithium  Compounds  la  Vacua,  and 
Spectra  of  Coated  Terminals.  By  E.  K  Bkuoks  {Cli^-m.  Xex-s,  62, 
239). — Various  lithium  salts  and  minerals  exhibited  the  following 
phosphorescence  phenomena  and  continuous  spectra  showiu?  a  con- 
centi-ation  of  light  in  certain  parts,  when  examined  by  Crookes' 
method  in  the  negative  discharge  in  a  vacuum  : — Sulphate,  a  bright 
lilac-blue  ;  phosphate,  brig'.it,  light  Cambridge  blue,  when  fused  with 
sodium  carbonate  the  colour  became  brig^ht  emerald-green,  and,  uidike 
the  other  cases,  the  glow  was  prolonged  for  a  second  or  two  after  the 
circuit  was  broken  :  chloride,  moderately  brilliant,  pale  lavender- 
blue  ;  fluoride,  moderately  brilliant,  very  light  tlesh-coloui* ;  silic)- 
fluoride,  deep  blue  with  darker  spots,  not  >o  brilliant  as  the  sulphate  ; 
spodumene,  golden-yellow  ;  lepidolite,  very  brilliant,  deep-red,  with 
traces  of  blue;  petaliie,  very  brilliant,  rich  yellow;  amblvgonite, 
trace  of  white  glow  ;  the  nitrate,  carbonate,  hydroxide,  and  rubellite 
and  indicollite  did  ni»t  phosphoresce;  but  the  nitrate,  fused  in  a  glass 
tube,  produced  an  opnque,  enamel-like  appeai-ance  at  surfaces  of  con- 
tact, by  which  the  inherent  yellowish  phosjahoresceuce  of  the  German 
glass  became  yellower. 

By  coating  with,  or  simp'y  placing  on,  aluminium  or  platinum 
negative  terminals,  lithium,  thallium,  sodium,  calcium,  or  barium 
salts,  and  submitting  them  to  a  discharge  in  a  vacuum  of  moderate 
tenuity,  the  flame  spectra  of  the  respective  metals  were  obtained; 
other  metals  gave  very  taint  spectra,  or  even  none,  with  the  1-inch- 
spark  coil  employed.     These  spectra  disappear  in  high  vacua. 

U    A.  L. 

Crystalline  Liquids.  By  0.  Lehmaxx  (Ann.  Phys.  Chem.,  41, 
525 — 537). — The  author  has  drawn  atiention  to  the  fact  that  certain 
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liquids  exist  which  behave  optically  as  if  they  had  a  crystalline  struc- 
ture (Abstr.,  189U,  106).  These  liquids  are  chemically  homogeneous, 
and  tlie  anisotropy  is  not  produced  by  external  force.  He  now  asks 
tb.e  question  wLiether  isotropic  liquids  are  non-crystalline,  or  whether 
thev  belong  to  the  regular  system,  and  concludes  that  in  view  of  the 
verv  (general  miscibility  of  liquids  they  are  non-crystalline,  foi-  othei'- 
wise  thev  would  only  have  the  power  of  mixing  with  isomorphous 
substances.  This  conclu.sion  he  supports  by  experiments  on  the 
miscibility  of  erystalliue  liquids  with  each  other  and  with  solid 
.crystals.  Liquid  crvstals,  when  heated  between  cover  glasses  slightly 
above  the  point  where  they  pass  into  ordinary  liquids,  retnin  on 
cooling  the  original  direction  of  their  optical  axes,  owing  probably  to 
condensation  and  consequent  higher  "melting"  point  of  a  layer  on 
the  surface  of  the  glass.  Isomorphous  liquid  crystals  exhibit  the 
phenomena  of  diffusion,  and  thus  the  capability  of  solids  to  form 
mixed  crystals  appears  to  correspond  exactly  with  the  process  of 
mixing  or  diffusion  in  liquids  (compare  van't  Hoff,  Abstr.,  1890, 
1040.  J-  w. 

Passive  State  of  Iron  and  Steel.  By  T.  Andrews  (Pi-dc. 
Boy.  iSoc,  48,  116 — 12o). — Steel  magnetised  by  hand  or  by  a  coil 
exhibits  a  small  E.M.F.,  almost  always  p 'sltive  with  respect  to 
non-magnetised  steel,  when  both  are  immersed  in  nitric  acid  of  sp.  gr. 
1-42  at  the  ordinary  temperature.  As  the  temperature  is  raised,  the 
E.M.F.  varies  somewhat,  but  remains  small,  not  exceeding  0"03  volt. 
At  about  90",  however,  the  magnetised  steel  is  attacked  violently  by 
the  acid,  and  the  E.M.F.  rises  suddenly  to  as  much  as  0  3  volt. 

J.  W. 

Effect  of  Pressure  on  the  Electrical  Conductivity  of  Liquids. 
By  C.  Bahus  (Amer.  J.  Sci.  [o],  40,  219— 222).— For  commercial 
mercuiy  subjected  to  pressures  between  10  and  400  atmos.  isother- 
mally,  —  rR/K  =  30  X  lO'^cP,  where  cRjR  is  the  decrement  of  the 
specific  electrical  resistance  K,  corresponding  with  the  pressure  incre- 
ment eP.  If  V  is  the  volume,  then  from  the  results  of  Cxrassi  and 
others,  —crjr  =  S  x  Kj-'^cF,  and  hence  oR/R  =  lOccjv.  If  6?  be  the 
symbol  of  tempei-ature,  the  following  approximate  results  apply, 
i-.opiesticaily,  at  ordinary  temperatures  and  pressures:  cR'/R'  =  800  X 
10-**^^,  and  cr/y  =  ISO  X  1O"''^0.  Hence  cR'/R'  =  44  ci/r,  where 
R'  I'efers  to  electrical  resistance  considered  in  its  thermal  relations. 
For  a  conceitiated  solution  of  zinc  sulphate  subjected  to  pressures 
from  10  to  40U  atmos.,  similar  expres^ioQS  apply  with  somewhat  less 
accuracy. 

Expressing  the  results  graphically,  the  pressures  in  atmosphei'es  or 
volume  decrements  per  unit  of  volume  are  found  to  be  linear 
functions  of  the  corresponding  decrements  or  increments  of  electrical 
resistance  per  unit  of  resistance.  The  cui-ves  for  thermal  change  of 
resistance  ^H'/R'  coordinated  with  volume  aecrement  are  also  recti- 
linear. In  order  to  bring  the  compression  loci  into  coincidence  with 
the  thermal  loci,  the  former  must  be  rotated  in  each  case  around  the 
origin  in  a  direction  contrary  to  the  hands  of  a  watch.  The  angle  of 
rotation  is   considerably  greater  for  zinc  sulphate  solution  than  it  is 
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for  mercury.  From  this,  follows  the  remarkable  result  that,  both 
in  the  case  of  the  metal  and  of  the  electrolyte,  the  effect  of  isothermal 
compression  is  a  decrement  of  resistance  nearly  proportional  to  pres- 
sure, and  by  deduction,  that  tlie  immediate  electrical  effect  of  rise  of 
temperature,  rll'/K'  — fR/R,  is  a  decrement  of  specific  resistance,  both 
in  the  case  of  the  metal  and  of  the  electrolyte.  This  points  out  an 
inherent  similarity  between  the  metallic  and  the  electrolytic  conduc- 
tion in  this  instance.  II.   C. 

Electrical  Conductivity  of  Boric  Acid  Solutions  in  Presence 
of  Dulcitol.  By  G.  Ma.;.\axixi  {Gazzdta.  20,  44^1— 448).— The 
author  has  applied  his  new  method  of  studying  the  constitution  of 
solutions  (see  Ab-tr.,  1890,  13-37)  to  the  investigation  of  the  mole- 
cular composition  of  the  compounds  existing  in  solutions  of  boric 
acid  and  dulcitol.  The  variations  of  the  molecular  conductivity  of 
boric  acid  solutions  in  presence  of  dulcitol  are  pi-ecisely  of  the  same 
cliaracter  as  those  which  occur  in  presence  of  mannitol,  with  this  dif- 
ference, however,  that  from  the  observed  values  of  the  conductivity  in 
the  case  of  dulcitol,  no  simple  relatiun  for  the  nijlecular  composition 
of  the  electrolytic  compound  or  compounds  can  be  calculated.  This 
renders  it  probable  that  several  compounds  of  boric  acid  and  dulcitol 
exist  together  in  the  solution.  S.   B.  A.   A. 

Determination  of  Boiling  and  Freszing  Points  by  means  of 
the  Platinum  Thermometer.  \i\  E.  H.  Griffiths  {Froc.  liuij.  Sue, 
48,  220 — 225). — Eight  thermometers,  varying  somewhat  in  con- 
struction, were  compared.  The  best  form  was  found  to  be  the  follow- 
ing:— A  coil  of  fine  platinum  wire  is  wound  on  a  roll  of  asbestos 
paper,  and  slipped  into  a  thin  tube  of  hard  glass.  Thick  platinum 
wiies  run  from  this  coil  to  the  top  of  the  instrument,  and  the 
nnimmersed  portion  of  the  stem  is  surrounded  by  the  outer  tube  of  a 
condenser,  through  which  tap-water  is  kept  flowing.  The  diameter 
is  less  than  8/16ths  of  an  inch,  and  the  lengLli  about  18  inches.  The 
instruments  were  graduated  at  the  boiling  points  of  water,  naphtha- 
lene, benzophenone,  and  sulphur,  and  the  freezing  point  of  water. 
From  the  determinations  of  the  boiling  points  of  various  substances, 
it  was  found  that  although  the  curves  for  the  diiferent  thermometers 
vaiy  considerably  in  form,  intermediate  temperatures  deduced  from 
them  ai"e  in  practical  agreement  (less  than  01°)  up  to  500°. 

J.  W. 

Heat  of  Combustion  of  Organic  Compounds.  Bv  F.  Stoh- 
MANX  (ZetV.  pliysikal.  Chein.,  6,  331 — 357). — In  this  paper  are  collected 
and  systematically  arranged  the  heats  of  combustion  of  over 
400  organic  compounds.  The  tables  include  all  the  determinations 
made  from  1852  until  August,  1890,  with  the  exception  of  the  experi- 
ments of  Frankland,  Ramsay,  vun  Rechenbei-g,  and  Danileffski. 
Many  hitherto  unpublished  determinations  by  the  author  and  his 
pupils  are  also  included.  In  the  various  columns  are  given  the  heat 
of  combustiun  per  gram  in  small  calories  ;  the  heat  of  combustion 
per  gram-molecu'ar  weisht  in  great  calories  (both  at  constant  pressure 
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and  constant  volume)  ;  the  heat  of  formation  in  great  calories  ;  tho 
observer  ;  and  the  reference  to  the  original  source.  In  calculating 
the  heats  of  formation,  the  author  assumes  the  following  heats  of 
combnstion  :— C.  94  Cal. :  H,,  69  Cal. ;  and  S,  69-3  Cal.  J.  W. 

Relations  of  the  Heats  of  Combustion  of  Solid  Bibasic 
Acids  to  those  of  the  Gaseous  Hydrocarbons.  B\  F.  Stohmax.n 
(J.pr.Chtm.  L-]r  42.  2-i»— 259;  compare  Abstr.,  1889,  1096.  and 
Abstr.,  1890,  100)  — If  A  is  the  heat  of  combustion  of  any  bibasic 
acid,  and  B  that  of  the  gaseous  hydrocarbon  from  which  it  is  derived, 
then  the  ratio  A/B  is  practically  a  constant.  A  mean  value  for  this 
constant  obtained  from  the  determinations  of  the  heats  of  combustion 
of  22  different  acids  is  0'97692.  Hence,  if  the  heat  of  combustion 
of  a  molecule  of  a  gaseous  hydrocarbon  is  taken  as  unity,  that  of  the 
corresponding  bibasic  acid  will  be  0-97692.  or  the  heat  of  combustion 
of  the  hydrocarbon  is  obtained  by  dividing  that  of  the  acid  by 
097692.  A  comparison  between  numbers  thus  calculated  and  those 
observed  shows  a  very  satisfactory  agreement. 

The  diiierence  B  —  A  is  equal  to  the  sum  of  two  numbers  x  and  ?/, 
the  first  of  which  is  the  loss  of  heat  in  tlie  passaae  of  the  hydro- 
carbon from  the  gaseous  to  the  solid  conditif)n,  and  the  second  the 
heat  evolved  in  the  conversion  of  the  solid  hydrocarbon  into  the 
corresponding  acid.  In  some  cases  x  is  already  known,  and  for  others 
it  may  be  calculated  without  serious  error  on  the  assumption  that  the 
heats  of  fusion  and  vaporisation  of  unit  vvnight  of  all  hydrocarbons 
are  the  same.  The  value  of  x  being  known,  y  the  heat  of  formation 
of  the  acid  from  the  hydrocarbon  is  then  easily  calculated. 

The  following  table  gives  values  of  y  for  different  acids  calculated 
by  the  alx)ve  method  : — 


.V- 
Cal. 

K. 

I/' 

K. 

2-5 
1-7 
5  -5 
8-1 
9-7 
8-2 
7-4 
6-2 
8-1 
10-7 
3  3 

0-17100 
0-OS700 
0-12700 
0  -07700 
0  00665 
0  -00860 
0 -00860 
0  00475 
0  00357 
0  00371 
1-17000 

Fuiiiaric  acid 

Pbrhalic  acid 

Isophthalic  acid 

Salicylic  acid . . 

Met  ally  droxy  benzoic 
acid 

9-5 
5-7 

8-0 
2-8 

3  3 

6-4 
10 
4-2 

0-09300 
0  12100 

0-02870 
0-10200 

0  00867 

Methylmalonic  acid. .  . . 

Ethvimalonic  acid 

Dimetliylmalonic  acid.. 

Succinic  acid . . 

ilethylsuccinic  acid  . . . 

Ethylsuccinic  acid 

Paraliydrosy  benzoic 

0  -00''8n 

Pimelic  acid 

o-Naphtlioic  acid 

|3-Napbthoic  acid 

0  -02040 
0 -00678 

Maleic  acid 

In  the  second  column  of  the  table,  are  given  the  values  of  Ostwald's 
affinity  coefficients,  betAveen  which  and  the  heats  of  formation  there 
is  an  evident  relation,  for  acids  of  similar  constitution  the  affinity 
coefficient  being-  smaller  the  greater  the  heat  of  formation.  Methyl- 
malonic acid  occupies  an  exceptional  position  in  the  malonic  acid 
series.     By  analogy  with   the   ether  acids  of  this  series,  the   heat  of 
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formation  should  be  befween  25  Cal.  and  55  Cal.,  atid  the  affinity 
(toofficient  between  0171  and  0127.  Instead  of  this,  the  numbers 
are  I'J  Cal.  and  0-087.  H.  C. 

Compressibility  of  Mixtures  of  Air  and  Carbonic  Anhydride. 
]Jj  L'.  Lai, A  {Cmijit.  >■■„<!.,  111^  Slit  -!-i2l ).— Tiie  authoi-  has  mvesti- 
<rated  the  compressibility  of  mixture.s  of  air  and  carbonic  anhydiide 
containing  11  to  5<i'.j2  per  cent,  of  the  latter,  nt  pressures  e.xtendina^ 
to  161o96  cm.  of  mercury.  When  the  proportion  of  carbonic 
anhydride  does  not  e.xceed  22  per  cent.,  the  compressibility  lies 
between  that  of  air  and  carbonic  anhydride,  and  is,  at  first,  nearer  to 
that  of  air,  but  a])proaches  more  closeW  to  that  of  carbonic  anhydride 
as  the  pressure  increases.  The  pfi-eater  the  propoi-tion  of  carbonic 
anhydride,  the  lower  the  pr^-ssure  at  which  the  compressii)ilit.y  becomes 
equal  to  tliat  of  cai'bonic  anliydride  alone.  As  the  proportion  of 
tliis  gas  increases,  the  compi-essibility  l)ecomes  greater  than  it  would 
be  if  no  air  were  pivsent,  but  beyond  a  certain  point  it  decreases 
and  tends  to  revert  to  the  compressibility  of  pure  carbonic  anhydride. 

C.  H.  B. 

Experiments  on  Vapour  Density.  By  E.  P.  PKini.^N  (Free. 
7?o//.  'S(»r.,  43.  l-.")  .")'.' j.  Tliis  i u vest ig-ittion  was  undertaken  mainly 
to  ascertain  if  bromine  dissociates  at  low  pressures  and  moderate 
temperatures.  The  apparatus  employed  is  figured  in  the  accom- 
panying cut.  yl  is  a  glass  glol)e  of  known  capacity  (about  ^  litre) 
blown    inside  a   laiger   globe,   B.       The   liquid   which   produces  the 


vapour- jacket  is  boiled  in  C,  and  condensed  in  Z),  which i  to  exist 
specially  cooled  if  necessary.  F  is  a  tube  containing  a  from  one 
absorb  the  bromine  vapour,  a  few  drops   being   also  introde  ions  are 
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tlie  bulb-tube  G.     M  is  au  air  reservoir,  and  0  a  pressure  gauge,  tlie 
tabe  P  being  attached  to  a  water-pump. 

A  is  first  exhausted,  and  tlien  there  is  introduced  into  it  a  little 
liquid  bromine,  air  being  excluded.  The  tube  above  E  is  fused  on  to 
F.  the  liquid  in  G  boiled,  and  the  bromine  allowed  gradnallv  to  blow 
out  over  the  potash  solution  in  F.  The  tube  above  the  globe  must 
be  heated  gently  with  a  Bunsen  flame.  The  apparatus  is  now 
exhausted  as  far  as  possible,  the  stopcock  E  turned  off.  the  tube 
above  cracked  and  removed,  more  bromine  admitted  as  at  first,  the 
tiibe  fused  together  again,  and  the  brvanine  driven  out  as  before  until 
the  vapour  in  A  has  the  atmospheric  pressure  at  the  temperature  of 
the  boiling  liquid  in  C.  The  absorption-fube  F  is  then  filled  with 
strong  solution  of  potassium  iodide,  and  the  whole  apparatus  connected 
up  as  in  the  figure.  3f  is  exhausted  to  the  requisite  degree,  and  the 
pu.mp  cut  off  by  the  screw-clip  R.  Bromine  vapour  is  allowed  to 
escape  fi-ora  A  by  cautious  manipulation  of  the  stopcock  E  until 
equilibrium  is  attained.  The  pressure  is  then  read  off',  the  stopcock 
L  closed,  and  the  contents  of  the  absorption-tube  washed  into  a, 
stoppered  bottle  to  ba  afterwards  titrated  with  thiosulphate.  The 
experiment  is  then  repeated  at  lower  pressures  until  the  series  is 
complete. 

By  adding  together  the  residual  quantity  of  bromine  and  the 
quantities  removed,  the  weight  of  bromine  in  the  globe  at  each 
pressure  is  found,  and  as  the  volume  occupied  is  already  known,  all 
data  required  are  available. 

It  was  found  that  at  temperatures  ranging  from  15°  to  280°.  and  at 
pressures  from  15  mm.  to  7(:>0  mm.,  bromine  vapour  exhibited  the 
normal  density  without  any  indication  of  dissociation. 

Iodine,  when  vaporised  in  a  similar  apparatus,  did  not  yield  constant 
results,  so  experiments  with  it  were  conducted  by  means  of  aa 
apparatus  for  determining  the  speed  of  sound  in  the  vapour. 
Finely-divided  precipitated  silica  was  used  to  ascertnin  the  wave- 
length. The  density  of  the  saturated  vapour  at  18'J  was  found  to 
be  normal.  The  author  finds  (in  contradiction  to  ,T.  J.  Thom.son, 
Abstr.,  1887,  1013)  that  the  passage  of  electric  sparks  through  the 
vapour  does  not  alter  its  density. 

A  few  experiments  were  made  with  the  vapour  of  snlphuric 
anhydride.  The  author  considers  that  his  results  prove  the  formula 
of  this  substance  to  be  SO3  and  not  S.Oe- 

The  vapour  density  of  aqueous  hydrochloric  acid  shows  that  the 
acid  and  water  do  not  combine  at  the  temperature  employed  (132"). 

J.  W. 

Variation  of  the  Density  with  the  Concentration  of  Weak 
Aqueous  Solutions  of  Certain  Salts.  By  J.  G.  MArC4i;Ki:oR  (Chen). 
A^eiivs,  62,  223 — 224-,  232 — 234). — The  densities  of  the  various  solutions 
were,  in  these  experiments,  determined  in  a  specific  gi^avity  bottle  at 
20°,  and,  as  a  rule,  at  least  two  solutions  of  different  strengths  of 
each  salt  were  prepared  frim  weighed  quantities  of  the  recrystallised 
pure  crjstalline  salt  of  commerce  and  weighed  quantities  of  water, 
the  intermediate  solutions  being  obtained  by  dilution.  "With  ferrous 
sulphate,  however,  all  solutions  were  made  directly  from  the  salt  and 
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water;  in  fliis  case,  also,  air  was  eliminated  from  the  water  as  Jar 
as  possible  by  boibng. 

In  all  the  salts  tested,  in  coneentrations  varvino'  from  1  per  cent, 
to  about  o  per  cent,  of  anhjdi-ons  salt,  the  excess  of  density  of  a 
solution  over  that  of  water  at  the  same  temperature  is  directly  pro- 
portional to  the  percentage  of  salt  in  the  solution,  and  may  be 
represented  symbolically  by  the  equation 

Bt  =  di  +  l-p, 

in  which  D/  and  di  are  the  densities  at  the  same  temperature  /  of  a 
solution  and  of  water  respectively,  p  the  percentage  of  anhydrous 
salt  in  the  solution,  and  A'aconstjint  for  all  sufficiently  dilute  solutions 
of  any  one  salt.  Data  are  furnished  showing  the  close  agreement 
between  the  numbers  calculated  from  the  formula  and  those  obtained 
from  actual  observations.  In  the  following  table,  the  value  of  k  is 
given,  and  the  maxinjum  observed  concentration  up  to  which  it  holds 
good  for  each  salt. 


Salt. 


ZnSO, 20-0'- 

:shr<o^ 20  0 

M^rSO, I  2a  (i 


i'\-SO, 
fcKS04 ... 
CuSOj ... 

AU(SU,)3 

AlK(.SOjo 


K..SO, I  15  0 

K0SO4 I  12-5 

Na2^04 15  0 

Na.>S04 15  0 

KHO  !  18  0 

NaHO 18  0 


20  0 
18  0 
180 
12-5 


20-0        OWJolSV 


0  0081600 
0  0085950 
0  •0091875 
0-0091:' 67 
0  0093717 
0  -01456:30 


Maximum  conceii- 
timtiitn  per  cent. 


2  0 

between  2  0  and  2  5 

above  2  6 

about  3  -0 

below  2  0 

2  5 

at  It 

L  possihl' 

2-0 

2  5 

40 

4  0 

over  5  -0 

about  2  -0 


St  1  -7   1 
1 V  2  -5  J 


Observer. 


MacGregor. 

Schiff." 
ilacGregor. 
Grot  nan. 
Gerlacli. 
llasseiifratz. 

irai-Gri'iior. 

Gerlacli. 

Ha^-se.ifratz. 

Ostwalu. 

Gerlacli 

ThoTnsen. 

Tliona?en. 


The  formula  seldom  applies  to  concentrations  below  1  per  cent., 
exceptions  being  magnesiuni,  copper,  and  pota3.><ium  aluminium 
sulphates.  D.  A.  L. 

Dissociation  Hypothesis  of  Arrhenius.  By  J.  Traube  (Ber., 
23,  ;3ol9 — oooij). — Tiie  author  raises  a  number  of  objections  to  the 
hypothesis  of  Arrhenius  of  the  dissociation  of  electrolytes  in  dilute 
aqueous  solution  (Abstr.,  18^8,  t96).  The  hypothesis  conti-adicts 
our  ordinary  conceptions  of  chemical  affinity,  since  even  the  most 
stable  compounds  are  assumed  to  dissociate  when  dissolved  in  water. 
All  explanations  of  reactions  in  solution  based  on  the  assumption  of 
a  so-called  nascent  condition  become  impossible  under  the  new  hypo- 
thesis. To  explain  the  fact  that  the  ions  which  are  assumed  to  exist 
in  the  free  rtate  in  aqueous  solutions  cannot  be  separated  from  one 
another  by  diffusion,  the  iurlher  assumptiin  is  made  that  the  ions  are 
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endowed  with  charges  of  oppo>iito  sign,  and  are,  in  oonseT|uence,  so 
dependent  one  on  anotlier  that  ther  cannot  be  separated  without  the 
application  of  energy  I'roni  the  outside.  This  is,  however,  to  assume 
a  diss  ;c  ation  where  none  really  occurs.  According  to  the  hypothesis, 
the  colour  of  any  particular  ion  in  S'dution  sliould  always  be  the 
same,  wherens  an  atom  of  iron  in  the  thiocyanate  is  re  I,  in  Prnssinn 
1)  ue  is  blue,  in  ferrous  sulphate  is  green,  nnd  in  ferric  chloride  is 
yellow.  The  addit.ve  pi-operties  of  dilute  solutions,  which  Arrhonins 
regards  as  of  so  much  importance  in  support  of  the  hypothesis,  arc 
rather  to  bt;  looked  on  as  a  weak  point.  For  were  the  hypothesis  correct. 
nil  the  propeitles  of  dilu'e  solutions  would  be  of  an  additive  nature, 
and  thi-!  is  by  no  means  the  case.  The  freezing  point  reduction  of  a 
mixed  solution  is  either  equal  to  or  less  than  the  sum  of  those  of  its 
constituents,  according  as  there  is  no  action  between  the  salts  or  the 
J'ormati  m  of  a  double  .«alt.  On  the  dissociation  hypothesis,  the 
fiiriner  only  would  he  the  cnse.  The  hypothesis  al.so  contra  licts  in 
every  way  the  hj'drate  theory,  ignoring  the  f  ict  that  from  the 
properties  of  solutions  the  existence  of  hydrates  has  been  predicted 
which  have  .subsequently  been  obtained  in  the  fx'ee  state.  We  should 
be  compelled  to  assume  that  even  in  solutions  of  10  per  cent,  to 
15  per  cent,  concentration,  salts  exist  in  a  dissociated  condition,  and 
if  we  accept  the  Arrhenius  reasoning,  that  in  a  6o  per  cent,  solution 
of  silver  nitrat»  this  salt  is  completely  dissociated. 

O.stwald  (Abstr.,  18S8,  102o,  11-ii)  applies  the  laws  of  gaseous 
dissociation  to  electrolytes,  but  the  formula  he  obtains. 
m-y(l  —  m)c  =  C,  whi(;h  should  be  ap]"»licable  to  all  binary  electro- 
lytes, only  holds  for  organic  acids  of  low  conductivity.  Although, 
therefore,  the  formula  holds  for  some  hundreds  of  acids,  there  are  an 
equally  large  number  of  compounds  to  which  it  is  absolutely  in- 
applicable. The  application  of  the  gaseous  laws  by  Arrhenius  to 
electrolytes  leads  to  the  conclusion  that  the  dissociation  is  attended 
in  sora  ^  cases  with  a  development  of  heat,  a  result  which  cannot  be 
reconciled  witii  the  idea  that  energy  is  required  to  .separate  the  ions 
from  one  another.  The  phenomena  of  electrolytic  conduction  are 
opposed  to  th.^  dissociation  hypothesis.  For  since  many  indifferent 
oiganic  compounds  have  a  molecnlir  con  luctivity,  which  like  that  of 
the  acids  decreases  with  the  coriceutiation,  it  would  be  necessary  to 
assume  f  )r  these  also  an  electrolytic  dissociation,  which,  however,  is 
impossible.  In  the  same  way,  all  the  abnormal  results  for  the  osmotic 
pressure,  and  lowering  of  the  freezing  point  of  oi'ganic  compounds, 
would  have  to  be  taken  as  indicating  that  these  also  undergo  electro- 
lytic di'SOf  iation. 

Objections  are  raised  to  Arrhenius'  method  of  calculating  the 
value  of  i  from  the  conductivity  (loc.  cit.).  The  values  of  a  are 
calculated  for  solutions  cont;iining  1  gram  of  the  dissolved  substnnce 
in  a  litre  of  water.  The  freezing  point  determinations,  on  the  other 
hand,  apply  to  normal  or  half-normal  solutions.  The  error,  therefore, 
ill  the  latter  series  of  numbers  niust  be  at  lea>t  20  per  cent.  The 
value  a  =  0  is  assumed  for  non-elpctrolytes,  but  the  author  cannot 
see  any  ren-<on  why  the  law  of  Kohlrausch  \  =  u  +  v  should  be 
aj)plied  at  all  to  non-electroiytes.  H.  C. 
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Sur''ace  Tension  of  the  Halogens  By  A.  A.  Tkussewitsoii 
(Zeit.  pJojsihil.  C7/e)/(..  6.  3t3U — 3*31;. — Tlie  author,  in  this  firelimiiiarj 
communication,  sives  the  results  he  obtained  from  measurement  of  the 
capillary  elevation  of  bromine  and  liquid  chlorine.  He  finds  for 
bromine  7  =  411,  and  for  chlorine  7  =  2'72.  J.   W. 

Influence  of  Mass  on  Chemical  Processes.  By  F.  KhHRMANx 
(.1.  yr.  t'hem.  [2^,  42,  134 — 142j.- — The  author  gives  some  farther 
instances  in  support  of  the  view  that  he  put  forward  in  a  former 
paper  (Abstr.,  18'.'0,  484),  that  not  only  the  laws  of  chemical  affinity, 
but  also  tiie  atomic  or  molecular  weight  of  the  rephicing  atom  or 
radicle  dominates  or  directs  the  position  wliich  it  takes  up  in  any 
compound.  The  above  assiimpiioi  serves  to  explain  the  fact  that 
many  compounds,  such  as  henzikdioxime,  are  capable  of  existing  in 
stereochemically  different  forms,  whereas  other  compounds  of  ana- 
logous constitution,  such  as  diacelyloxime.  exist  only  in  one  form. 

H.  C. 

Affinity  Constants  cf  Organic  Acids,  &c.  By  R.  Bader  (ZeU. 
jihysikal.  L'htiu..  6. 2.'^!*  — 31bJ. — The  author,  in  this  paper,  communicates 
his  determinations  of  the  dis.sociation  constants  of  some  60  organic 
substances  of  acid  character.  The  chief  compounds  investigated  are 
the  hydroxybenzenes,  their  derivatives,  and  certain  cyanamide  com- 
]>ouTids. 

The  mono-  and  jioly  hydroxybenzenes  are  extremely  feeble  acids, 
so  much  so  that  it  is  impossible  to  obtain  a  constant  for  them  at  all. 
When  alkyl  ladicles,  however,  are  introduced  into  the  benzene 
nucleus,  tlie  acid  properties  increase  maikedly,  the  cresols,  for  ex- 
ample, giving  definite  though  still  very  small  constants.  The  intro- 
Hui;tion  of  a  chlorine  atom  exerts  no  great  influence  on  the  phenols  : 
the  nitro-group,  on  the  other  hand,  is  extremely  active,  nitrophenol 
and  the  dinitrophenols  being  moderately  sti-on^'  acids.  The  position 
of  the  substituent  groups  with  regard  to  the  hydroxyl  here  plays  a 
great  pait  in  determining  the  strength  of  the  compound.  Tri- 
nitrophenol  (picric  acid)  is  quite  comparable  to  the  mineral  acids. 
Nitrodih vdroxy-derivatives  are  stronger  than  the  corresponding  niti  0- 
monohydroxy-compounds,  but  are  still  dissociated  only  as  monobasic 
acids. 

Cyanamide  in  aqueoas  sohition  scarcely  conducts  elcctricitv  at  all, 
is  thus  feebly  dissociate<l.  and  shows  no  distinct  acid  properties.  Its 
derivatives  of  the  type  CX-XHR',  where  R'  is  a  univalent  acid  radicle 
are,  however,  in  many  cases  strong  acids,  being  usually  much  more 
powerful  than  the  corresponding  carboxylic  acids  them.selves.  Thus, 
whilst  acetic  acid  has  the  constant  K  =■  0'0ul8.  acetylcvanamide, 
CX-:N"H(CoH30j,  has  A'  =  Q-Qlo.  When  the  substituting 'radicle  is 
that  of  a  siilphonic  acid,  the  resulting  substance,  though  acid,  is  by  no 
means  so  powerful  as  the  corresponding  compound  derived  from  a 
carboxylic  acid:  for  example,  we  have  for  CX-XH(C6H5-CO).  K  = 
0-186;  l.nt  for  CX-XHrC«H.,-SO, ),  K  =  00'.>13.  The  replaceability 
of  the  hydrogen  atom  of  the  imido-group  is  evidently  conditioned  by 
the  simultaneous  presenc"  of  the  cyanogen  group  and  an  acid  radicle 
in  the  molecule.     An   acid    i-a  licle    alone   is    insufficient  to   impart 


258  ABSTRACTS   OF   CHEMICAL   PAPERS. 

strongly  acid  properties  to  tbe  group  XH  ;  succinimide,   I      '        >NH. 

for   instance,    being    practically    a    non-conductor    of    electricity    in' 
aqueous  solution. 

Other  acids  investigated  were  /^-naphthoic  acid  and  its  reduction 
p'-oducts  ;  a-thiophenio  acid  (stronger  than  benzoic  acid)  ;  tetrahydro- 
a-thiophenic  acid ;  phenylglyoxylic  acid  (very  powerful;  and  its 
ketoxinie ;  isocinnamic  acid  (much  stronger  than  ordinary  ciunamic 
acid);   dimethvlglutaric  acid;   and  a-  and  -/-truxillic  acids. 

J.  W. 

Coefficient  of  Mineral  Condensation  in  Chemistry.  By  T. 
S.  Hunt  {Amer.  ('hem.  J.,  12,  oG5 — 585)  — Solid  or  liquid  mineral 
.species  (including  under  the  designation  of  minerals  all  distinct  forms 
of  unorganised  matter)  are  formed  b}'  intrinsic  condensntion  or  poly- 
merisation from  simpler  chemical  species,  often  themselves  gaseous, 
There  is  at  present  no  method  of  fixing  the  amount,  or,  in  other  words, 
of  determining  the  coefficient,  of  the  condensation,  often  very  con- 
siderable, which  results  in  the  production  of  such  mineral  species. 
The  author  proposes,  however,  to  do  this  by  assuming  that  for  all 
species,  whether  gaseous,  liquid,  or  solid,  the  molecular  weight  varies 
as  the  density,  takins:  that  of  hydrogen  under  normal  conditions  as 
the  unit.  Dealing  with  solids  and  liquids,  the  density  of  which  is 
referred  to  water  as  unity,  it  will  be  necessary  to  multiply  this 
density  by  about  21400,  the  number  expressing  the  density  of  liquid 
water  with  respect  to  hydrogen,  in  order  to  obtain  the  molecular 
weight  of  a  substance  in  the  solid  or  liquid  state.  Dividing  the 
number  so  obtained  by  the  ordinarily  accepted  molecular  weight, 
deduced  chemical!}'  or  from  the  gaseous  density,  w^e  get  the  coefficient 
of  mineral  condensation.  Thus  for  qu-^rtz,  SiOo  =  60,  the  density  of 
■which  is  265,  the  coefficient  of  mineral  condensation  will  be  2'65  x 
2140'),60  =  945  appi-oximately,  and  for  other  substances  it  may  be 
calculated  in  like  manner. 

The  coefficient  of  mineral  condensation  expresses  the  degree  of 
polymerisation  necessary  in  the  conversion  of  the  simple  gaseous 
chemical  species  into  the  liquid  or  solid  mineral  species.  The  author 
quotes  a  number  of  facts  in  favour  of  the  view  that  solid  molecules 
are  built  up  by  condensation  from  the  gaseous  molecules,  and  that 
the  above  reasoning  is  therefore  perfectly  justifiable.  All  the  fiicts 
that  have  up  to  the  present  been  ascertained  with  regard  to  the 
iQolecules  of  solid  substances  point  to  their  being  of  great  complexity, 
as  would  be  the  case  if  the  views  above  explained  are  correct. 

H.  C. 

Reactions  at  High  Tempsratures  and  Pressures.  By  W. 
Hf.mpel  {Tier.,  23,  3388—3392). —  The  author  diescribes  an  apparatus 
consisting  of  a  steel  cylinder  A,  containing  a  porcelain  tube  G  in 
which  the  substance  under  examination  is  placed.  Down  the  middle  of 
the  tube,  a  thin  rod  of  carbon  F  pa«ses  and  tits  into  a  carbon  block  K; 
it  maj'  be  heated  by  the  electric  current,  passed  by  means  of  the  copper 
wires  D  and  K  ;  the  head  B  of  the  steel  cylinder  screws  on  air- 
tio'ht,  and  provision  is  made  for  pumping  in  gas  through  the  valve  G, 
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until  the  desired  pressure  is  obtained.     Experiments  with  this  ap- 
paratus show  that  the  quantity  of  cyanides  obtained  from  carbon, 


nitrogen,  and  alkaline  oxides  increases  as  the  pressure  becomes  greater, 
potassium  cyanide  being  much  more  readily  formed  than  barium 
cyanide.  The  production  of  boron  nitride  from  boric  anhydride, 
carbon,  and  nitrogen  follows  the  same  I'ulc.  J.   B.  T. 

Apparatus  for  Fractional   Distillation   in   a  Vacuum.      By 

H.  ScHULZ  (Ber.,  23,  8568 — 3570). — The  apparatus  desciibed  in  this 
paper  resembles  in  many  respects  that  recently  described  by  H. 
Wislicenus  (this  vol.,  p.  146),  but  differs  from  it,  inasmuch  as  the 
bell-jar  covering  the  vessels  for  the  collection  of  the  distillate  is  the 
part  which  is  made  to  rotate.  It  is  very  simple  in  construction,  and 
can  readily  be  made  of  any  size,  and  is,  therefore,  suitable  for  technical 
purposes.  H.   G.  C 

Error  in  the  Principle  of  the  Ordinary  Exsiccator.     By  W. 

Hempel  {Ber.,  23,  8566 — 3568). — In  the  ordinary  exsiccators,  thfe 
material  used  for  absorbing  the  moisture  is  always  placed  at  the 
bottom,  the  result  of  which  is  that  diffusion  of  dry  air  takes  plac? 
very  slowly,  owing  to  tlie  fact  that  dry  air  is  heavier  than  moist  oip 
at  the  same  temperature.     If  the  drying  material  be  placed  above  the 
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substance  which  is  to  be  dried,  a  mnch  more  r;ipid  evaporatioTi  will 
ifike  place,  thi  drie  1  nir  falling  to  the  bottom,  and  thus  causing  rapid 
currents  within  the  aj^pa'-atus.  To  determine  the  diiferen(?e  in  the 
desiccating  action,  two  dishes,  each  containing  10  c.c.  of  water,  were 
idaced  in  two  similar  exsiccators,  the  one  being  above  and  the  other 
below  the  dish  containing  the  sulphuric  acid.  In  the  first  case,  the 
wat^r  took  nine  days  to  evaporate,  and  in  the  second  only  three 
days. 

The  author  recommends  the  employment  of  an  ordinary  bell-jar 
exsiccator,  in  which  the  dish  of  drying  material  is  fixed  :is  high  as 
possible  on  an  iron  tripod,  and  the  substance  to  be  dried  placed 
underneath.  If  sulphuric  acid  is  employed,  it  is  advisable  to  phsce  in 
liie  h'quid  large  pieces  of  glass,  porcelain,  or  pumice  stone.  Tiie 
1  ist  named  substance  must  previousl}'  be  boiled  with  sulphuric  acid  to 
I'emove  the  chlorides  it  contains. 

The  drying  action  may  be  fui-ther  increased  by  cooling  the  highest 
poi'tion  of  the  bell-jar  with  a  freezing  mixture,  which  causes  the 
iorinafion  of  stronger  currents  inside  the  exsiccator.  Notwithstanding 
the  presence  of  the  sulphuric  acid,  the  moisture  separates  out  at  tlio 
coolest  places  in  the  form  of  snow.  H.   G.  C 

Absorption  Plates  of  Wood  Wool.  By  W.  Camehee  (Zeit. 
anal.  Cherr,.,  18'J0,  .576) — This  material  is  a  very  advantageous  sub- 
stitute for  the  porous  clay  and  plaster  of  Paris  plates  hitherto  used 
fitr  drying  precipitates,  &c.  A  coating  of  cellulose  gives  a  smoother 
Kurlace.  M.  J.   S. 


Inorganic   Chemistry. 


Molecular  Weights  of  Sulphur,  Phosphorus,  ani  Iodine  in 
Solution.  By  J.  Hertz  {Zcit.  phy^ihtl.  Chem.,  6,  358— 359).— Phos- 
phorus dissolved  in  benzene  gives  a  depression  of  the  freezing  point 
corresponding  with  the  formula  P4.  The  numbers  obtained  with 
sulphur  dissolved  in  naphthalene  point  to  the  existence  of  molecules 
Ss,  in  accordance  with  the  results  obtained,  by  Beckmann,  who  em- 
ployed carbon  bisulphide  as  solvent  (Abstr.,  1890,  447).  The  i^ed 
solution  of  iodine  in  naphtlialene  yields  numbers  corresponding  with 
the  molecule  Ij.  J.   W. 

Action  of  Met  lis  on  Sulphuric  Acid.  By  A.  Ditte  (Ann.  Ghim. 
rhi/s.  [6],  19,  68 — 92). — The  author  has  investigated  the  action  of  a 
number  of  metals  on  sulphuric  acid  of  different  degrees  of  concentra- 
tion and  at  various  temperatu/'es ;  the  following  general  conclusions 
may  be  drawn  from  t!ie  results  of  the  experiments  :  — 

The  metals  attacked  by  sulphuric  acid  can  be  classed  in  two 
groups. 

The  one  contains  those  metals  which   are  acted  on  only  when  the 
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acid  is  concentrated  and  hot;  the  reaction  is  very  regular  in  all  eases, 
and  sulpliufous  anhydride  alone  is  evolved,  no  secondary  reactions 
takintr  place.  To  this  class  belong  silver,  mercury,  copper,  lead,  and 
bismuth. 

The  second  gi-onp  embiaces  those  metals  wliicli  are  acteil  on  more 
or  less  readily  by  sulphuric  acid  of  all  degiees  of  concent-atioii.  The 
most  constant  product  of  the  reaction  is  hydrogen,  this  gas  being 
always  evolved  in  the  cold,  and  almost  always  at  a  high  temperature 
also;  when  the  temperatnre  is  not  very  high,  hydrogen  is  the  sole 
gaseous  ])roduct,  whatever  the  degree  of  concentration  of  the  snlpliuric 
acid  employed.  Sulphurous  anhydride  is  only  produced  when  the 
acid  is  hot  and  concentrated  ;  the  temperature  at  which  the  evolution 
of  sulphurous  anhydride  commences  varies  with  the  metal  emploved, 
and,  generally  speakin<r,  its  (piantity  ii, creases  in  proportion  to'  the 
rii-e  of  temperature,  the  quantity  of  hydiogen  decreasing  to  a  pro- 
poi'tionate  extent,  and  sometimes,  when  the  tempeiature  is  veiv  hie"li, 
di.sappearing  altogether.  When  the  concentration  of  the  sulphuric 
acid  decreases,  the  formation  of  sulphurous  anhydride  also  decreases, 
so  that,  even  at  a  high  temperature,  it  is  not  obtained  free  from 
hydrogen;  when  a  certain  degree  of  dilution  of  the  acid  is  reached, 
sulphurous  anhydride  ceases  to  be  formed.  Between  certain  limits 
of  temperature  and  concentration,  which  vary  with  the  nature  of  the 
metal  emph)yed,  the  action  of  sulphuric  acid  gives  rise  to  a  mixture 
of  hydrogen  and  sulphurous  anhydride,  so  that  by  choosing  a  suitable 
temperature  and  an  acid  of  suitable  strength,  a  mixture  of  the  two 
gases,  in  any  required  proportion,  could  be  obtained. 

This  is  true  in  the  case  of  metals,  like  magnesium,  which  only 
yield  hydrogen  when  treated  with  sulphurous  acid,  as  the  reducing 
autiun  of  the  hydrogen  on  the  sulphurous  acid  under  the  conditions  of 
the  experiment  may  be  neglecteJ.  When,  however,  the  metal  em- 
ployed decomposes  sulphurous  acid,  yielding  a  sulphide,  secondary 
reactions  set  in,  and  hydrogen  sulphide  is  formed;  in  such  cases 
larger  or  smaller  quantities  of  this  gas  are  foruied  accoidino-as  the 
action  of  the  metal  on  the  sulphuious  acid  is  rapid  or  slow,  and 
according  as  the  sulphide  produced  is  leadily  or  slowly  acted  on  by 
the  sulphuric  acid.  The  hydrogen  sulphide  thus  produced  decom- 
poses, and  is  itself  decomposed  by,  some  of  the  sulphurous  acid,  and 
it  alyo  reduces  the  sulphuric  acid  causing  a  deposition  of  sulphur, 
which,  in  its  turn,  acts  on  the  sulphuric  acid.  When,  however  the 
metal  is  treated  with  sulphuric  add  under  such  conditions  that 
sulphurous  acid  is  not  produced,  the  formation  of  hydrogen  sulphide 
and  other  secondary  reactions  cease,  and  pure  hydi-ogeu  is  evolved. 
To  the  second  of  these  two  groups  belong  magnesium,  mano-anese 
nickel,  cobalt,  iron,  zinc,  cadmium,  aluminium,  tin,  tliallium,  and 
probably  also  the  alkali  metals.  In  the  case  of  the  last  named,  it 
was  only  possible  to  study  the  behaviour  with  sulphuric  acid  in  the 
cold,  and  under  these  conditions  hydrogen  is  evolved,  but,  considerino- 
the  close  relationship  between  the  alkaline  metals  and  thallium,  it  id 
very  probable  that,  like  the  latter,  they  would  yield  sulphurous 
anhydride  on  treatment  with  sulphuric  acid  at  a  high  temperature 

F.  S.  K. 
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Seleniles.  By  Boutzoureaxo  {A)in.  Chim.  Phys.  [6],  18,  269^- 
351). — Tlie  authoi'  has  prepared  tlio  following  selenites  :  — 

Selexites  Ob'  Bivalent  Metals. — Basic  selenites: — 2CuO,SeO,., 
elinorhombic.  Normal  selenites : — MgCSeOj  +  6H.0,  cubic. 
MtrO,Se02  +  2H..0,  clinoi^bombic.  ZnOjSeOo,  ortborhombic. 
CdO,SeOo,  ortborhombic.  3(CiiO,Se03)  +  H,0,  elinorhombic. 
8(CoO,Se02)  +  HoO,  elinorhombic.  2(NiO,SeO,)  +  H,0,  ortbo- 
rhombic. Acid  selenites  : — MoO,2SeO..,  rhombohedric.  ZnO,2SeO.T -f 
3H,0,  elinorhombic.  2CdO,8Se02  +  H,0,  clinoiboiubic.  CdO,2Se'0.., 
ortborhombic.  CuO,2Se02  +  H,0,  elinorhombic.  CuO,2SeO.,  + 
2H..0,       elinorhombic.  CuO/iSeOo       +       4H2O,        elinorhombic. 

2(MnO,2SeOo)  +  H.,0,  elinorhombic.  MnO,2SeOo  +  oH.,0. 
CoO,2Se02  +  3H..0,  elinorhombic.      CoO,2Se03,  elinorhombic. 

Selenites  of  Quadrivalent  Metals. — Basic  selenites: — MnX)3,2SeO.., 
elinorhombic.  Fe..03,2Se02,  elinorhombic.  Normal  selenites  : — 
Feo03,3SeO,  +  lOHoU,  elinorhombic.  Fe203,3Se03  +  3H2O,  cubic. 
Fe203,3Se02  +  H2O,  elinorhombic.  Al203,3Se02  +  7H.,0,  hexagonal. 
AI2O:,,  3Se02  +  3H2O,  cubic.  U203,Se02,  cubic.  Acid  selenites: — 
Fe203,4Se03"  +  HjO,  oithorhombie.  Fe203,6Se03  +  2H2O,  elino- 
rlimubic.  '  Al.,03,4Se02  +  3H2O,  ortborhombic.  Al203,6Se02  + 
2H2O,  elinorhombic.     2(U203),3Se02  +  7\loO,  elinorhombic. 

Ammoniacal  Selexites. — ZnO,SeOj,N'Ha,  orthorbombic. 

CdO,Se02.NH3,  orthorbombic.  CuO,Se02,NH3  +  H.O,  trielinic. 
Ag,0,Sed,NH3,  trielinic. 

With  a  tew  exceptions,  the  compounds  given  in  the  above  list  have 
not  hitherto  been  prepared. 

The  most  sucfessful  methods  for  preparing  the  salts  and  ol)taining 
them  in  well-defined  crystals  were  found  to  be  (1)  heating  the 
amorphous  or  crystalline  compounds  in  sealed  tubes  at  160 — 270° 
with  water,  or  with  a  solution  of  seleniocs  anhydride,  or  adding  se- 
lenious  anhvdride  to  a  solution  of  a  salt  already  prepared  and  heating 
the  mixture  in  sealed  tubes  ;  and  (2)  dissolving  metallic  carbonates 
in  selenious  acid  and  evaporating  the  solution. 

The  ammoniacal  selenites  were  prepared  by  dissolving  the  selenites 
in  nmmonia  and  evaporating  the  solutions  at  the  ordinary  temptra- 
tuie  or  at  lOU'^. 

In  estimating  the  selenium  in  the  salts,  except  in  the  case  of  the 
salts  of  the  sesquioxides,  the  best  method  was  found  to  be  the  reduc- 
tion of  the  seleniou-*  acid  with  sodium  hydrogen  sulphite  in  hydro- 
chloric acid  solution;  the  results  are  very  satisfactory  Avlieu  caio  is 
taken  to  prevent  the  volatilisation  of  the  selenious  anhydride,  and  to 
ensure  complete  reduction.  In  the  ease  of  the  selenites  of  the 
sesquioxides,  attempts  were  made  to  determine  the  selenium  by  Rose's 
method,  but  as  the  results  were  not  satisfactory,  the  salts  were  first 
boiled  with  a  concentrated  solution  of  sodium  carbonate,  and  the 
^elenious  acid  in  the  filtered  solution  estimated  by  reduction  with 
sodium  hydrogen  sulphite  as  before.  F.   S.  K. 

Preparation  of  the  Nitrogen  Hydride  N.H.  By  E.  J.  Maumexk 
(Bidl.  Soc.  Chim.  [3],  4,  17J— 18U;  compare  Abstr.,^  1889,  14).— By 
the     dry    distillation    of     ammonium    platinoehioride,     the    chloride 
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X3H4CI2  is  obtained  in  six-sided,  orthorhombic  crystals  which  condense 
on  the  walls  of  the  retort.  T.   G.  N. 

Hydrazine  Hydrate  and  Haloid  Salts  (Halogen  Diammonium 
Compounds).  By  T.  Clrtius  and  H.  S<hli.z  (./.  jjr.  Chtm.  [2],  42. 
.")21 — o4'J  ;  compare  Abstr.,  1889,  84U). —  Hydrazine  sulphate  forms 
rhombic  crystals,  a  :  h  :  c  =■  0'74!532  :  1  :  0  82825  ;  observed  faces 
ooPco.  OP,  Pco,  Pco,  coP2.  2f*2 ;  crystals  tabular  across  ocPoo, 
colourless  and  clear;  cryoscopic  dettrminatiou  of  it-;  molecular  weight, 
in  water,  gave  69' 1<3,  62*871,  and  60"70.">  respective!}-. 

Hydrazine  hydrate  is  bcot  prepared  by  distilliiior  a  mixture  of 
hydrazine  sulphate  (100  grams),  potassium  hydroxide  (100  grams), 
and  water  (25  J  gmras)  in  a  silver  retort  provided  with  a  silver  crn- 
densing  tube.  The  distillation  is  continued  (5 — 0  liours)  until  the 
last  drop  has  passed  over,  and  the  distillate  (250  c.c.)  is  then  frac- 
tionated, the  fi-actions  being  best  divided  into  be  low  lUl°,  lOl — 104^ 
104 — 117°,  117' — constant  boiling  point.  After  four  fractionations, 
the  hydrazine  hydrate  (36  grams)  boils  constantly  at  119°. 

Most  of  the  properties  of  hydra'ine  hy<irate  have  been  already 
detailed  (Abstr.,  1889,  .340)  ;  it  is  hygroscopic,  and  ab.soibs  carbonic 
auiiydride  ;  it  can  be  kept  in  closed  vchsels  unchanged  ;  it  dissolves  in 
water  and  alcohol,  but  not  in  ether,  chloroform,  or  benzene  ;  it 
solidifies  in  solid  carbonic  anhydride  and  ether,  but  melts  again 
below  —40°;  it  boils  (7395  mm.)  at  118'5°;  it.s  sp.  gr.  at  21°  is 
10305  ;  in  its  reactions  with  indicators  it  resembles  ammonia.  De- 
tfruiination  of  the  vapour  density  of  hy'iraziue  hydrate,  made  by 
Hofruann's  method  at  lUU°,  show  that  its  molecule,  under  the.se  con- 
ditions, is  X3H4.H2O  ;  those  made  by  Victor  Meyer's  method  at  170°, 
and  at  atmospheric  pressure,  show  that  the  molecule  is  dissociated 
under  these  conditions  into  X2H4  and  HoO  ;  cryoscopic  determinations 
show  that  the  molecular  weight  of  hydi^azine  hydiate  in  water  is  68, 
agreeing  with  the  for-nula  XiHijJH.O. 

Hydrazine  hydrate  wiiich  has  been  redistilled  over  barium  oxide 
futnes  in  the  air  mure  strongly  than  the  pure  liquid,  showing  that  it 
contains  free  hydrazine  di.ssolved  in  it.  When  the  hydrate  is  heated 
in  a  sealed  tube  with  barium  oxide  at  170°,  and  tlie  tube  is  .subse- 
quently opened,  hydrazine  (diauiide)  escapes  as  a  white  fume  ;  ex- 
periments in  this  direction  are  still  in  progress. 

The  hydrazine  haloid  salts  are  prepared  either  b}-  mixing  aqueous 
solutions  of  hydrazine  hydrate  and  the  halogen  acid  and  evaporating, 
or  by  adding  the  acid  to  an  alcoholic  solution  ot  the  hydrazine 
hydrate,  and  subsequently  adding  ether,  whereby  the  salt  is  precipi- 
tated. When  hydrotlu'jric  and  hydrochluiie  acids  are  used,  the  salts 
N2H4,2HR  are  obtained  by  both  methods  ;  with  hjdrobromic  acid,  the 
first  method  yields  the  salt  NoH4.2HBr,  and  the  second  method  the  salt 
N2H4,HBr;  with  hydriddic  acid,  both  methods  yield  the  salt  XoHi.Hl. 

The  salts  X3H4.2HR  crystallise  in  the  regular  system,  and  ai-e 
isotropic  in  polarised  light;  they  dissolve  easily  in  water,  but  are 
nearly  insoluble  in  alcohol.  Tiie  salts  X2H4,Htt  are  easily  soluble  in 
water  and  in  warm  alcohol,  from  which  they  crystallise  well.  Both 
classes  are  insoluble  in  ether,  benzene,  &c. 
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Hydrazine  dihi/drnfliioride  {diammonium  difliioridp),  X>H4,2HF,  tnelta 
at  105°,  and  sublimes  unde;  omposed  in  presence  of  excess  of  tlie  salt. 
Hydrazine  dihydrochloride  has  been  already  described  (Abstr.,  1887, 
715);  it  can  also  be  obtained  by  passing  chlorine  into  hydrazine 
hydrate.  Hiidmzine  dihi/drobromide,  'NoUi.'ZllBv,  melts  at.  195°:  it 
can  also  be  obtained  by  decomposing  benzalazine  (Abstr.,  1889,  393) 
with  hydrobromic  acid.  Hijdrazine  dilijjdriodide,  NvH4,2H[,  can  only 
be  obtained  by  decomposing  benzalazine  with  fuming  hydriodic  acid ; 
it  is  veiy  hygroscopic,  becomes  brown  on  exposure  to  light,  and  melts 
at  220°. 

Hydrazine  monhydrochlorlde  has  already  been  described  (Abstr., 
1889,  340),  Hydrazine  mouhydrohromide,  XjH4,HBr,  is  prepared  by 
adding  bromine  to  hydrazine  hydrate  suspended  in  chloroform;  it 
forms  large,  anisotropic,  columnar  crystals  and  melts  at  80°.  Hydr- 
azine vinitliydr iodide,  XoH^.HI,  may  be  obt  lined  by  addinij  iodine  to 
an  alcoholic  solution  of  hydrazine  hydrate  ;  it  melts  at  127°  and  then 
explodes. 

Trihydrazine  dihydiindide,  X6H,o,2HI,  is  obtained  when  iodine  is 
added  to  a  solution  of  hydrazine  hydrate  in  a  little  alcohol  until  white 
crystals  separate;  it  dissolyes  easily  in  Avater,  and  crystallises  from 
alcohol  in  large,  white  needles  which  melt  at  90°  and  are  optically 
biaxial  ;  when  i+s  aqueous  solution  is  evaporated  with  hydriodic  acid, 
it  yields  hydrazine  monhydriodide. 

Cryoscopic  determinations  of  the  molecular  weights  of  the  above 
salts  show  that  in  aqueous  solution: — (1)  the  .salts  N,H4,HR  have 
molecular  weighis  which  are  half  those  expressed  by  their  formulae; 

(2)  trihydrazine  dihydriodide  has  a  molecular  weight  which  is  one- 
fifth  of  that  expressed  by  its  formula;  (3)  the  salts  N,.H4,2HR  have 
molecular  weights  which  are  one-fourth  of  those  expressed  by  their 
formulje  (except  that  of  X2H4.2HF.  which  is  one-half  that  expressed 
by  the  formula).  With  regard  to  hydrazine  sulphate,  see  above. 
These  phenomena  are  to  be  explained  hy  the  dissociation  of  the  salts 
in  cases  (1)  and  (2)  into  free  molecules  of  N.Hi  and  HR,  and  in  case 

(3)  into  molecules  of  NH3  and  R. 

The  author  concludes  with  some  speculations  as  to  the  constitution 
of  hydrazine  hydrate  and  trihydrazine  dihydriodide.  A.   G.  B. 

Phosphorus  Trifluoride.  By  H.  Moissax  (Ann.  Chim.  Phys.  [6], 
19,  286 — 288;  conifiare  Abstr.,  1885,  15  and  482). — Phosphorus  tri- 
fluoride can  be  prepared  by  gradually  adding  phosphorus  tribromide 
to  zinc  fluoride  which  is  gently  heated  ;  the  gas  is  washed  with  water, 
dried  with  pumice  moistened  with  a  little  sulphuric  acid,  and  collected 
over  mercury.  J\  S.  K. 

Preparation  of   Phosphorus    Oxyfluoride.      By   H.    Moissan 

(Bull.  S»c.  Chim.  [3],  4,2(30—262;  compare  Trans.,  1889,759).— 
Ziuc  carbonate  is  dissolved  in  excess  of  hydrofluoric  acid,  the  solution 
is  evaporated,  and  the  zinc  fluoride  dried  at  300°  and  placed  in  a  brass 
tube,  to  which  a  bromine  bnrette,  contain intr  slight  excess  of  the  cal- 
culated quantity  of   phosphorus  oxy chloride,  and   a  leaden  delivery 
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tube  are  adapted  by  a  paraflinod  coik.  The  leaden  tube  is  connected 
to  a  brass  tube  cooled  by  a  freezing  mixture  to  — 20°,  and  this  leads  to 
anotlier  tube  containinji;^  zinc  Uuuride,  which  removes  any  traces  of 
escaping  oxychloride  fi-om  the  oxy fluoride.  The  ])hosphorus  ox}-- 
chloride  is  dropped  slowlj'ou  to  the  zinc  fluoride,  the  ensuing  n  action 
being  assisted  by  warming  carefully  at  4U — 50",  and  the  evolved  gas 
is  collected  over  mercury  in  glass  vessels.  The  author  determined 
the  phosphorus  contained  in  the  gas  in  three  instances  as  29'2,  29"4, 
and  2;>'9o  per  cent.,  theory  requiring  298  per  cent.,  and  the  vapour 
density  as  3(38,  3-69,  and  3-71,  theory  requiring  3-63.  T.  G.  N. 

Arsenic  Fluoride.  By  H.  Moissan  (Ann.  Chim.  Phi/s.  [6],  19, 
280— 280;  com])are  Abstr.,  1885,  121).— Ar.senic  tiifluoiide  is  formed 
when  arsenious  anhydride  is  treated  with  anhydrous  hydrogen  fluoride, 
and  when  ar.senic  chloride  is  warmed  with  lead  or  silver  fluoride,  but 
it  is  best  prepared  by  lieating  a  mixture  of  ansenious  anhydride  and 
calcium  fluoride  with  exc(\ss  of  sulphuric  acid,  as  described  by  Dumas 
(Ann.  Chim.  Vhijs.  [2 J,  31,  433). 

Arsenic  fluoride  boils  at  63°  (750  mm.),  and  its  density  is  2" 7.3 
(compare  ^Maclvor,  Chem.  Neicg,  30,  1G9,  and  32,  232).  It  solidifies 
at  — SS"  to  a  mass  of  crystals.  When  exposed  to  a  dull  red  heat  in 
a  glass  vessel  free  from  air,  it  is  decompo.sed,  yielding  arsenious 
anhydride  and  silicon  tetrafluoride.  F.   S.   K. 

Action  of  Hydrogen  Sulphide  on  the  Ortharsenates  of 
the  Alkali  Metals.  By  VV.  McCay  (Amcr.  {'h>nn.  ,/.,  12, 
547 — 553 ;  compaie  iirauner  and  Tomicek,  Trans.,  1888,  53,  145). — 
The  author  finds  that  arsenic  pentasulphide  may  be  prepared  by  the 
decomposition  of  a  strong  solution  of  an  alkali  arsenate  with  hvdroorn 
sulphide,  and  subsequent  precipitation  by  the  addition  of  a  mineral 
acid,  according  to  the  method  proposed  by  Beizelius;  but  that  the 
operation  is  successful  only  under  the  following  definite  conditions: — 
In  the  case  of  dihydrogen  alkali  arsenates,  the  solution  must  be 
])j-operly  diluted  and  kept  hot,  and  the  hydrogen  sulphide  passed  in 
excess  and  for  a  long  time.  In  the  case  of  the  di-  and  tri-alkali 
arsenates,  the  hydrogen  sulphide  must  be  kept  present  in  such  Jaro-e 
exce.ss  and  passed  for  such  length  of  time  that  there  is  no  chance  of  the 
f)otassium  thioxyarsenate,  which  is  always  formed  in  passing,  in  the 
wet  Avaj,  from  arsenic  acid  to  thioarsenic  acid,  to  split  up  into  potas- 
.■-ium  arsenite  and  sulphur,  or  to  escape  subsequent  conversion  into 
the  thio-salt.  G.  T.  M. 

Certain  Forms  of  Carbon.  By  P.  SchUtzenbeeger  and  L. 
.ScHUTZtNBERGER  (Compt.  rend.  Ill,  774—778). — When  pure  and  dry 
cyanogen  is  passed  through  a  porcelain  tube  at  a  cherry-red  htat,  it 
is  only  partially  decomposed,  and  even  at  a  bright-red  heat  the  de- 
composition is  very  limited,  the  interior  of  the  tube  being  covered 
with  a  thin,  brilliant,  blackish-grey  coating,  with  a  sub-metallic  lustre 
resembling  that  of  polished  graphite.  If,  however,  there  is  placed  in 
the  hot  part  of  the  tube  some  gas  carbon  with  powdered  cryolite 
sprinkled  over  the  surface,  the  cyanogen  decomposes  completely  into 
carbon  and  nitrogen,  even  at  a  cherry-red  heat.     The  carbon  separates 
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in  a  bulky  mass  of  Terj  slender  filaments,  and,  after  a  time,  stops  up 
the  tube.  Those  portions  in  contact  with  the  walls  of  the  tube  are 
more  compact  and  somewhat  elastic.  It  is  friable,  and  leaves  on 
paper  a  mark  resembling  that  made  by  graphite,  but  not  so  bright. 
When  a  piece  of  aluminium  was  placed  amongst  the  gas  carbon,  the 
carbon  separated  round  it  in  non-elastic  filaments,  which  could  be 
compressed  between  the  fingers  into  a  mass  resembling  graphite. 

The  carbon  deyiosited  at  a  cherrj-red  heat  was  treated  with  nitiic 
acid  and  potassium  chlorate  at  20 — 25°  for  24  hours.  The  insoluble 
residue,  after  being  washed  and  dried,  forms  a  deep  maroon-brown 
powder,  which  decomposes  suddenly  when  heated,  becoming  incan- 
descent and  evolving  carbonic  anhydride  and  water.  The  properties 
of  this  product  are  not  materially  affected  by  a  second  treatment  with 
acid  and  chlorate  in  the  cold,  but  if  the  mixture  is  heated  at  50 — 60° 
for  several  hours,  a  somewhat  pale  brownish-yellow  powder  is  ob- 
tained, which  deflagrates  energetically  when  heated.  A  portion  of 
the  product  is  soluble  in  water,  and  repeated  treatment  with  the 
oxidising  mixture  converts  the  whole  of  it  into  yellow,  soluble  com- 
pounds. The  pale  brownish-rellow,  insoluble  product  has  the  com- 
position, C,  56-2;  H,  2-5;  0,  41 -3  =  100;  and  its  formula  is  CnHeOo, 
that  of  Brodie's  graphitic  acid  being  C11H4O5.  The  maroon-brown 
product  obtained  at  20 — 25°  has  the  composition  of  graphitic  acid. 
The  carbon  obtained  in  presence  of  aluminium  yields  similar  pro- 
ducts. 

The  filamentous  carbon  obtained  by  the  decomposition  of  cyanogen 
is  not  identical  with  any  of  the  established  forms  of  graphite  or 
carbon,  and  may  be  taken  as  a  new  modification. 

Gas  carbon,  when  treated  two  or  three  times  in  the  cold  with  a 
mixture  of  potassium  chlorate  and  nitric  acid,  yields  a  blackish 
powder  which  deflagrates  on  heating.  At  45 — 50'^,  it  yields  products 
similar  to  those  obtained  from  cyanogen  carbon.  Jt  follows  that  the 
property  of  yielding  hydroxides  which  deflagrate  when  heated  is  not 
peculiar  to  graphite,  but  is  shared  by  some  forms  of  amorphous  carbon. 
The  authors  consider  that  the  term  carbon  hydroxide  is  preferable  to 
such  terms  as  graphitic  acid  or  graphitic  oxide.  C.  H.  B. 

Allotropic  Silver.  By  A.  J.  A.  Praxge  (Eec.  Trav.  Chim.,  9, 
121 — 133). — With  the  object  of  ascertaining  the  existence  of 
argentous  compounds,  the  author  has  examined  the  solutions  of  silver, 
and  the  silver  dissolved  therein,  as  described  by  Carey  Lea  (Abstr., 
1890,  210),  and  confirms  this  observer's  results. 

The  red  solution  is  obtained  by  treating  with  water  the  blue- 
black  piecipitate  formed  by  the  interaction  of  dilute  solutions  of 
ferrous  sulphate,  sodium  citrate,  and  of  silver  nitrate.  This  solu- 
tion deposits  a  black  powder  in  a  few  days,  but  when  more  dilute, 
remains  free  from  precipitate  for  many  weeks.  In  either  case,  when 
freshly  prepared,  the  solutions  are  perfectly  transparent  to  both  inci- 
dent and  reflected  light,  whilst  an  intense  ray  of  light  passed 
through  the  solution  undergoes  no  polarisation,  thus  proving  the 
absence  of  suspended  matter.  Exposure  to  diffused  light  or  to  solar 
light  causes  decolorisatiou  and  precipitation  of  a  black  substance,  and 
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a  similar  efft-ct  is  brou<>'lit  about  by  the  addition  to  the  solution  of 
acids,  alknlis,  and  neutial  salts.  As  finely-powdered  quaitz  or 
graphite  also  effects  the  ])recij»it;ition,  the  author  sui)j)osed  a  colloidal 
silver  to  be  present,  and  on  di;i lysis  of  the  solution  no  silver  passed 
the  nifinhrane,  but  a  deposit  was  thrown  down  theieon. 

Alternate  freezino^  and  thavvin^^  of  the  liquid  causes  decolorisation 
and  formation  of  a  precipitnte.  The  solution  has  vei-v  great  aljsorp- 
tive  power;  a  layer  1  c.c.  thick,  containing  U"7  giam  silver  per  litre, 
allows  no  light  to  pass  through. 

A  solution  containing  4"7ii  grams  silver  per  litre  was  of  a  syrupy 
consistence,  the  colour  of  bromine,  very  unstable,  and  cont  lined  much 
iron  salt  associated  with  the  dissolved  silver.  The  heat  of  dissolution 
for  1  gram  Ag  in  2"  179  litres  of  water  =  +2508  cal.,  and  for  1  gram 
Ag  in  0"2258  litre  of  water  =   +\'26'7'^  cal. 

From  the  solution,  the  silver  was  obtainnd  by  arlding  ammonium 
nitrate,  and,  after  the  blue-black  precipitate  thu.s  obtained  had  been 
well  washed  with  water,  containing  sulticient  ammoniutn  nitr.ite  to 
prevent  redissolution,  until  the  trac(  s  of  iion  salts  wt^e  removed  as 
far  as  possible,  it  was  treated  with  alcohol,  to  remove  adhering 
ammonium  nitrate,  and  dried  over  sulphuric  acid  for  several  days  ;  all 
the.se  operations  must  be  carried  out  in  darkness,  or  Carey  Lea's  "olden 
modification  (loc.  cif.)  is  obtained,  instead  of  a  heavy,  deep,  Mue- 
black  substance,  which,  on  compression,  assumes  a  metallic  lustre 
and  is  easily  powdered.  This  is  quite  insoluble  in  watei-,  but  dilute 
mineral  acids  and  acetic  acid  dissolve  it  i-eadily.  When  spread  in  the 
moist  condition  on  glass  or  paper  and  dried,  a  beautiful  mirror  is 
obtained. 

Careful  analysis  proved  it  to  be  free  from  combined  oxyo-en,  but 
traces  of  iron  are  a  com^tant  impurity.  The  heat  of  transformation 
to  ordinary  silver  was  calculated  as  -j-60  cal.  per  gram. 

T.  G.  N. 

Ternary  Alloys.  By  C.  R.  A.  Wright  and  C.  Thompson  (Proc. 
Hoy.  Sue,  48,  25 — 45). — The  authors  in  this  paper  give  an  account 
of  their  experiments  with  mixtures  of  lead,  zinc,  and  tin  at  hio-h 
temperatures,  and  with  mixtures  of  lead,  zinc,  and  silver.  Their 
general  conclusions  are  as  follows  : — 

A  mixture  of  three  metals,  A,  B,  and  C,  of  which  A  and  B  are  each 
miscible  in  all  proportions  with  C,  but  not  with  each  other,  will  in 
general,  when  allowed  to  remain  molten  for  a  sufficient  length  of 
time  at  constant  temperature,  divide  into  two  ternary  alloys  of 
unequal  density,  if  the  proportion  of  C  present  falls  below  a  certain 
amount;  but  if  the  quantity  of  C  present  is  above  this  limit,  no 
separation  takes  place,  and  a  homogeneous  alloy  results. 

Under  ordinary  circumstances,  the  different  alloys  thus  formed  are 
respectively  a  saturated  solution  of  A  in  a  mixture  of  B  and  C,  and 
one  of  B  in  a  mixture  of  A  and  C,  the  solubilities  being  such  that  the 
greater  the  proportion  of  C  present,  the  more  of  A  (or  B)  is  dissolved. 
Certain  metals,  however,  appear  to  be  capable  of  forming  compounds 
in  atomic  proportions  (for  example,  AgZuj  and  Ag^Zns),  in  which  case 
the  quantity  of  A  (or  B)  dissolved  does  not  always  vary  directly  with  the 
amount  o£  C  present.     The  effect  of  temperature  onditierent  mixtures 

t  2 


2ri8  ABSTRACTS   OF   CHEMICAL   PAPERS. 

is  very  variable,  but  usually  a  rise  of  temperature  increases  the 
solubility  of  A  in  BC,  and  of  B  in  AC,  in  some  eases  to  a  very  coii- 
sidei-able  extent.  The  manner  in  which  C  divides  itiself  between  the 
two  alloys  depends  on  the  nature  and  proportions  of  the  metals 
]>resent. 

The  numerical  results  are  presented  in  numerous  tables  and  curves. 

J.  W. 

So-called  Ammoniacal  Mercury  Compounds.  By  L.  Pesci 
(Gazzetfa,  20,  485—504;  compare  Abstr.,  1889,  347 ;  1890,1211).— 
Rammelsberg  and  Kane  have  shown  that  a  number  of  the  complex 
compounds  of  mercury  and  ammonia  may  be  regarded  as  containing 
the  radicle  (Hg.,N)',  mercurammoniton.  The  author  has  also  found 
(Abstr.,  1890,  1211)  that  compounds  containing  this  group  are 
decomposed  by  the  haloid  ammonium  salts,  and  has  described  a  method 
of  quantitatively  detiermining  the  "  mercurammoniacal  "  nitrogen  in 
compounds  containing  the  radicle.  It  consists  in  placing  under  a 
bell-jar  a  mixture  of  the  compound  with  a  saturated  aqueous  solution 
■of  ammonium  bd'omide  coloured  by  litmus,  and  a  vessel  containing  a 
known  quantity  of  normal  oxalic  acid.  The  whole  is  left  until  the 
bromide  solution  acquires  a  clear  purple  colour.  One  fourth  of  the 
nitrogen  in  the  ammonia  absorbed  by  the  acid  is  derived  from  the 
merciirammonium  group  in  the  componnd,  the  reaction  proceeding 
according  to  one  of  the  following  equations  : — 

I.  Hg.NX  -f-  3NHiX  =  2H<rXo  +  4XH,. 
II.  HgoISTR'  +  4NH,X  =  2HgX,  +  NH^R'  -f  4NH3. 
m.  (lig,N)2R"  +  8NH,X  =  4HgX2  +  (NH4)3R"  +  8XH,  (X  = 
CI,  Br,  I ;   R'  =  NO3,  BrO„  &c. ;  R"  =r--  SO4.  CO3,  &c.). 

This  method  has  been  applied  by  the  author  to  the  elucidation  of 
the  constitution  of  the  compound  nitrates,  sulphates,  and  iodides  of 
mercury  and  ammonia,  with  the  following  results. 

(1).  Nitrates. — Six  compounds  are  described  by  Gmelin,  namely: — • 

a.  XH,(Hg30,)N03;  b.  Ts^H,(Ho'.,0)N03 ; 

c.  XH..,(Hg,0)N03,XH2HgN03;      d.  2[NHg(Hg30,)N03],Hg(N03)2; 

e.  2NH3,2Hg(X03)2;  /.  NH,(Hg,0)N03,2NH,N03,H,0. 

a  was  prepared  by  Pagensteeher  by  supersaturating  a  solntion  of 
mercuric  nitrate  with  ammonia,  filtering,  and  allowing  to  evapoi-ate  ; 
the  author  confirms  Meyer's  observation,  that  under  these  conditions 
the  compound  e  only  is  formed,  b  was  prepared  by  Kane  and 
Soubeiron  by  precipitating  a  dilute  solution  of  mercuric  nitrate  with 
a  slight  excess  of  ammonia,  and  washing  the  precipitate  with  boiling 
water.  The  author's  analyses  show  that  this  compound  is  nothing 
but,  mercui-ammoninm  nitrate,  (Hg2N)N03.  c,  prepared  by  precipi- 
tating a  neutral  solution  of  mercuric  nitrate  with  the  necessary 
quantity  of  dilute  ammonia,  has  the  composition 

(3Hg2N)N03,NH4N03  +  2H,0- 
It  evolves  ammonia  when   heated  with   caustic   potash   (contrary  to 
Kane's  statement),  and  it  is  converted  into  mercurammonium  nitrate 
by  the  action  of  boiling  water,    d  was  prepared  by  Hirzel,  by  digesting 
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vellow  oxide  of  mercurv  with  a  moderately  concentrated  solution 
of  ammonium  nitrate.  By  following  Hirzcl's  directions,  the  auth<»r 
was  only  able  to  obtain  mercurammonium  nitrate,  e,  obtained  as 
described  under  a,  has  the  constitution  (Hcr.X)XOa,NH4N03,HjO. 
On  treatment  with  boiling  water,  it  loses  ammonium  nitrate  and  is 
converted  into  mercurammonium  nitrate.  /,  prepiired  by  Kane  l)y 
dissolving  r  in  a  boiling  20  per  cent,  solution  of  ammonium  nitrate 
and  tillering,  has  the  constitution  (Hg.NjNOs^^NHjNCViH.O.  It 
loses  1  mol.  ILO  at  110 — 115"*.  It  is  decompcjeed  by  Iwiling  water 
into  mercmammonium  nitrate  and  ammonium  nitrate. 

g.  (Hg2X)NOi,3XHtNO-.,. — This  is  a  new  compound  which  is 
formed  when  a  boiling  oO  per  cent,  solution  of  ammonium  nitrate  is 
used  in  the  preparation  of  the  preceding  compound.  It  may  also  be 
prepared  by  treating  a  concentrated  solution  of  the  basic  nitrate, 
Hg20(N03)o,  with  a  50  per  cent,  .solution  of  ammonium  nitrate.  It 
crystallises  in  colourless,  transparent  needles  which  become  almost 
opaque  after  exposure  to  the  air  for  some  time.  Cold  water  abstracts 
ammonium  nitrate  from  it,  leaving  the  compound  c;  boiling  water 
converts  it  into  men.-urammonium  nitrate.  It  dissolves  in  ammoina, 
and  on  slowly  evaporating  tlie  solution  the  compound  e  crystallises 
out  in  octahedra. 

Sulphates. — Gmelin  describes  the  compounds — 

h.  2XH3.3HirO.SO:,;  i.  2XH3,2HgO,S03; 

j.  2XH3.HeO,S03 ;  k.  2XH3,HgO,803H,0  ; 

I.  3[(XH,,UgoO;,S04],NH3HgS04;    m.  XH,.(Hg302),XHsHg,0,SO,. 

h,{,  andy  were  prepared  b}-  Millon  by  saturating  10'',  7o,  and  40  c.c. 
respectively  of  concentrated  ammonia  with  mercuric  sulphate,  allowing 
the  solution  to  evaporate  over  quicklime  in  an  atmosphere  of  gaseous 
ammonia,  and  collecting  the  tirst  crop  of  crystals  in  the  first  two 
cases,  bnt  evaporating  to  dryness  to  obtain  the  compound  j.  The 
author  finds  that  whether  100  or  70  c.c.  of  ammonia  are  used,  the 
first  crop  of  crystals  consist  of  octahedra  having  the  composition 
(Hg2N)2S04,2H20 ;  the  crystals  subsequently  deposited  have  no  con- 
stant composition.  The  product  j  is  obtained  in  the  manner  described, 
but  it  is  doul)tfiil  whether  it  is  not  a  mixture  of  several  substances. 
Jc,  prepared  by  Schmieder  by  saturating  a  cold  20  per  cent,  solution  of 
ammonium  sulphate  with  yellow  oxide  of  mercury  and  evaporating, 
has  the  composition  (HgoX),S04,3(XH4).>SOj,4H20.  It  is  converted 
by  cold  water  into  the  compound  I,  and  by  boiling  water  ultimately 
into  mercurammonium  sulphate.  I  is  obtained  by  treating  the  pre- 
ceding compound  with  cold  water.  It  has  the  composition 
7(Hg2X)2S04,(XH4)2S04,12HoO.  It  loses  the  whole  of  its  water  at 
116°.  m  was  obtained  by  Schmieder  by  dissolving  k  in  dilute  sulph- 
uric acid  and  precipitating  the  solution  with  potash,  but  under  these 
conditions  the  author  could  only  obtain  mercurammonium  sulphate. 

n.  5(Hg.,X)2S04,14(XH4).,S04,16H20.— This  compound  is  formed 
when  a  mixture  of  a  saturated  solution  of  mercuric  sulphate  in 
ammonia  (sp.  gr.  =  0'906)  with  an  equal  volume  of  a  solution  of 
ammonia  saturated  at  0°  is  allowed  to  remain  for  24  hours.  Ir, 
crystallises  in  rectang-ular  prisms  which  become  opaque  on  drying  in 
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the  air.  It  is  converted  by  cold  water  into  the  compound  I.  Tt  is 
readily  soluble  in  ammonia,  and  the  solution,  when  exposed  to  the  air 
in  presence  of  sulphuiic  acid,  deposits  crystals  of  mercurammonium 
sulphate. 

Iodides. — Besides  the  compound  NHoCHg^O)!,  shown  by  Rammels- 
berg  to  be  the  hydrate  of  mercurammonium  iodide,  namely,  Hg.>NI,H20, 
Gmelin  describes  the  compounds  o,  XHsHgL,  and  j),  ^^H^^l^. 
The  former  is  considered  by  Rammelsberg  to  have  the  composition 
Hg(XH3l)2  +  HgL,  but  the  author's  results  lead  to  the  formula 
3Hg2NI,4HgTn.8NH4l ;  p  is  regarded  by  Rammelsberg  as  Hg(NH3l)2 ; 
the  author  finds,  however,  tliat  it  is  formed  when  ammonia  is  added 
to  a  solution  of  mercuric  iodide  in  ammonium  iodide,  and  this  renders 
it  prohnble  that  its  composition  may  be  represented  by  the  formula 
Hg2Nl,3NH4l,  since  ammonia  precipitates  "  fusible  white  precipitate," 
Hg2XCl,3IsH4Cl,  from  solutions  of  mercuric  chloride  in  ammonium 
chloride,  and  the  compound  HgoNBr,8NH4Br  from  solutions  of 
mercuric  bromide  in  ammonium  bromide  (Abstr.,  1890,  1211). 

S.  B.  A.  A. 

Manganese  Oxides.  By  A.  Gorgeu  {Bull.  Soc.  Chim.  [3],  4, 
16—30;  compare  Abstr.,  1889,  829;  1890,  260).— The  author  has 
prepared  and  examined  specimens  of  hydrated  manganese  dioxide  by 
all  the  known  methods,  and  gives  analytical  data  respecting  the 
.spveral  products.  The  best  yield  is  obtained  by  the  action  of  dilute 
solutions  of  manganese  nitrate  and  potassium  permanganate  on  each 
other  in  presence  of  some  free  nitric  acid. 

As  crystals  of  manganese  nitrate  when  heated  melt  in  their  water 
of  crystallisation,  and  then  decompo.se  at  125 — 145°  to  form  manga- 
nese manganites,  and  at  150 — 165°  to  form  manganese  dioxide,  the 
folioAving  method  may  be  used  for  the  production  of  anhydrous 
manganese  dioxide  : — 600  to  800  grams  of  manganese  nitrate  cr3'stals 
are  warmed  in  a  flask  until  red  fumes  appear,  when  the  flask  is  to  be 
removed  from  the  flame,  and  the  clear  liquid  decanted  from  the 
manganese  manganites,  and  maintained  at  150 — 160°  for  40 — 60 
hours,  when  a  black,  crystalline  precipitate  containing  99—100  per 
cent,  of  manganese  dioxide  is  obtained,  which  is  identical  with 
polianite. 

The  several  hydrated  manganese  dioxides  differ  in  the  amount  of 
water  of  hydration  they  contain,  according  to  the  reactions  by  which 
they  are  formed,  and  to  the  experimental  conditions,  and  it  appears 
impossible  to  prepare  a  hydrated  oxide  by  the  Avet  method  which 
shall  correspond  with  an  oxide  of  the  formula  j\In02,  on  account  of  the 
tendency  existing  in  this  substance  to  combine  with  manganous  oxide 
at  the  moment  of  liberation. 

The  hydrated  oxides  prepared  below  105°  redden  litmus,  neu- 
tralise definite  quantities  of  solutions  of  the  alkaline  hydroxides, 
and  give  a  brown  solution  in  water  which  is  transparent  to  direct 
light,  whereas  those  prepared  above  120°,  together  with  the  anhydrous 
dioxides  and  the  mineials  pyrolusite  and  polianite,  do  not;  but  even 
the  last  mentioned  combine  with  h3'diated  manganous  oxides  to 
form  manganese  manganites,  when  left  in  contact  under  water  for 
some  days,  and  the  leaction  is  accelerated  by  heat. 
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The  hydrated  oxides  combine  more  readily  with  raanganoua  oxide, 
the  rate  of  action  varying  directly  with  their  amount  of  water  of 
hydration. 

both  hydrated  and  anhydroas  manganese  dioxides  evolve  oxygen 
at  400". 

When  hydrated  manganese  dioxide,  prepared  as  above  described,  is 
left  for  some  time  in  contact  with  very  dilute  solutions  of  metalix* 
salts,  con-esponding  manganites  are  formed,  the  cobalt  and  copper 
manganites  coi-res}X)ndiiig  with  lanpadite  and  asbolite  respectively. 

Potassium  permanganate  is  rapidly  reduced  to  manganate  by  boiling 
a  solution  of  tiie  salt  containing  20  per  cent,  of  potassium  hydroxide 
with  an  equivalent  quantity  of  potassium  manganite.  produced  by  the 
action  of  carl)ouic  anhydride  on  an  alkaline  solution  of  potassium 
permanganate.  T.   G.   N. 

Violet  Chromium  Fluoride.  By  G.  Fabbis  (Gazzetta,  20, 
582 — .")84-). — WliL'u  violet  cliromiuui  sulphate  is  heatfd  with  an  excess 
of  normal  ammonium  fluonde,  the  ureen,  crystalline  precipitate 
formed  has  the  composition  CrF3,.'iNH4F.  When  the  reaction  is 
allowed  to  proceed  in  the  cold,  the  hydrated  fluoride,  CrFs  +  9H2O, 
is  obtained.  This  compound  is  best  prepared  by  adding  the  ammo- 
nium fluoride  gradually  to  a  cold  solution  of  the  chromium  sulphate. 
It  is  insoluble  in  alcohol  and  in  ammonium  fluoi'ide,  and  only  very 
sparingly  soluble  in  water  ;  it  dissolves  in  hydrochloric  acid  and  in 
jiotash,  forming  violet  and  green  solutions  rp.spectively .  When  heated 
in  the  air  it  loses  its  water,  turns  green,  and  is  ultimately  converted 
into  chromium  sesquioxide.  S.   B.  A.  A. 

Artificial  Production  of  a  Chromtiiun  Blue.  By  J.  Garmer 
(C'ompt.  reiuL,  111,  791). — Potassium  ehromate,  4862  parts,  calcium 
fluoride,  60  parts,  and  silica,  157  parts,  are  fused  in  a  brasqued  crucible. 
A  blue  glass  is  obtained,  surrounded  by  a  pellicle  of  metallic 
chromium.  C.  H.  B. 

Action  of  Ammonia  on  Solutions  of  Normal  Ammonium 
Titanofluoride.  By  A.  Pi':cisi  (Chem.  Ctntr.,  18'.»0,  ii,  .544 ;  Eenl. 
Arad.  Lincei,  6,  i,  568 — 571). — If  an  excess  of  ammonia  is  added  to  a 
solution  of  ammonium  titanofluoride,  TiF^/iN^HiF,  the  whole  of  the 
titanic  acid  is  precipitated.  If,  however,  ammonia  is  added  drop  by 
drop  to  the  warm  solution  of  the  fl^uoride,  the  white  precipitate  which 
first  forms  redissolves  later,  until  at  a  certain  point  the  liquid  has 
merely  an  opalescent  appearance:  if  now  allowed  to  remain,  a  white, 
crystalline  precipitate  setles  out.  It  is  completely  .soluble  in  a 
solution  of  ammonium  titanofluoride,  but  is  decomposed  bv  water, 
titanic  acid  being  precipitated.  The  author  ascribes  to  it  the  formula 
S(TiFi.2XHtFj,2riO.,3NH.F.  J.  W.  L. 

Atomic  Weight  of  Bismuth.  By  R.  Schneider  (/.  jrr.  Chem. 
[2],  42,  55;3 — 565) — In  this  paper,  the  author  criticises  Classen's 
memoir  on  this  subject  (Abstr.,  1890,  706).  He  complains  that  the 
consideration    of    Marignac's   work  is   dismissed  too   suuim.arily    by 
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Classen,  and  that  the  criticisms  thereon  are  not  valid.  The  accusa- 
tion against  the  bismuth  which  the  author  and  Marignac  used,  of 
containing  lead,  is  trivial ;  for  even  if  it  contained  as  much  as  0-25 
per  cent,  of  lead,  which  is  practically  impossible,  the  atomic  weight 
would  oiilv  be  raised  0-17,  an  amount  which  is  well  within  the  limits 
of  variation  in  the  determinations.  The  author  criticises  Cla«!sen's 
apparatus  and  concludes  that  his  atomic  weight,  208-9  (O  =  16),  is 
less  likely  to  be  correct  than  208-07.  A.   G.  B. 

Action  of  Hydrogen  Sulphide  on  certain  Metallamines. 
By  E.  F.  Smith  and  H.  F.  Keller  (lier.,  23,  3378— 3o75-).— On 
passing  pure  hydi'ogen  sulphide  over  palladio-ammonium  chloride  at 
70 — 80°,  the  salt  becomes  black,  and  at  higher^  temperatures  am- 
monium chloride  volatilises  ;  the  residue  is  insoluble  in  any  one  acid, 
but  dissolves  sparingly  in  aqua  regia,  and  probably  has  the  formula 
PdS.  Purpureocobalt  chloride,  roseocobalt  sulphate,  and  luteocobalt 
chloride  react  in  a  similar  manner  with  hydrogen  sulphide  at  ordi- 
nary temperatures,  whilst  purpureochromium  chloride  requires  to  be 
heated  almost  to  the  dissociation  temperature  of  hydrogen  sulphide 
before  any  change  occurs.  J.   B.  T. 


Mineralogical   Chemistry. 


Celestine  containing  Free  Sulphur.  By  H.  J.  Johnstox-Lavis 
{Min.  Mag.,  8,  28 — 29). — The  author  describes  some  crystals  of 
celestine  from  Girgenti,  Sicily,  containing  as  much  as  13'S9  per  cent, 
of  sulphur.  The  sp.  gr.  of  the  crystals  "was  3' 739,  the  included 
sulphur  lowering  the  sp.  gr.  of  its  host.  It  would  appear  that  part  of 
the  sulphur  crystals  and  celestine  formed  simultaneously,  and  the 
latter  was  compelled  to  include  the  sulphur  grains  as  its  crystals 
grew  in  size.  B.  H.  B. 

Elaterite  from  Ross-shire.  By  W.  Morrison  (Min.  3Iag.,  8, 
133 — 134). — This  mineral  tar  is  an  intensely  black,  lustrous,  sticky 
substance  found  in  fissures  in  the  conglomerate  above  the  old  red 
.sandstone  at  the  Craig  Well,  near  Dingwall.  On  dry  distillation,  it 
yields  an  inflammable  oil,  gas,  and  water.  It  melts  at  140°,  leaving 
on  ignition  a  slight  ash  containing  ferric  oxide  and  lime. 

B.  H.  B. 

Analyses  of  various  Minerals.  By  I.  Macadam  (3/m.  Mag.,  8, 
13.5 — 137).- — The  author  gives  the  results  of  analyses  of  diatomite 
from  Mull,  of  bornite  and  malachite  from  the  limestone  of  Kisliorn, 
Ross-shire,  of  galena  and  zinc-blende  from  Tyndrum,  Perthshii'e,  of 
fichtelite  from   Handforth,  Cheshire,  and  from  Shielding,  in   Ross- 
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sliire,  and  lastly  of  elaterite   from  Dingwall.     Tlie  last,  described   in 
tlic  preceding  abstract,  gave  the  following  results : — 

C.  H.  O.  &c.  N.  S.  Total. 

81-19        13-37        4-io        013        0-86        10000 

B.  H.  B. 

Identity  of  Bruiachite  and  Fluorspar.  By  M.  F.  Hkddle 
(Min.  Motj..  8,  27-i — 277). ^The  mineral  troni  Loch  Bhruithaich,  in 
Inverncss-sliirc,  described  in  1887,  under  the  name  of  brrnachit'' 
(Mill.  Mfuj.,  7,  42),  i.s  found  by  the  author  to  be  fluor.spar,  the 
analysis  giving  the  following  results  : — 

Ca.  F.  BaSO^.  Total. 

5112  48-56  0-23  99-91 

B.  H.  B. 

Pyrargyrite  and  Proustite.  By  H.  A.  Miers  {liin.  Mag.,  8, 
37 — 102). — Tiiis  Ls  an  exhaustive  monograph  on  the  red  .silver  ores. 
The  literature  is  collated,  and  the  crystalline  forms  previously  ob- 
served are  tabnlated.  Excluding  a  number  of  doubtful  forms,  the 
author  ha»s  determined  2^^  new  forms  on  pyrargyrite  crystals, 
and  four  new  forms  on  proustite  crystals.  The  results  are  given  of 
lo  analyses  of  specimens  in  the  British  Museum.  The  variations  in 
the  rhomboher)ron  angle  among  the  whole  series  of  pyrargyrite  ana- 
lysed tall  within  the  irregular  variations  in  individual  specimens, 
and  cannot  be  ascribed  to  the  presence  of  varying  quantities  of 
arsenic.  The  same  is  true  of  proustite  containing  antiinonv.  (Com 
pare  Abstr.,  1888,  Qhl .)  B".  H.  B. 

Crystals  of  Copper  Pyrites.  By  S.  L.  Pexfield  {Amer.  J.  Sci., 
40.  2u7 — 211). — The  author  gives  a  crystallographical  description 
of  some  very  unusual  and  interesting  crystals  of  copper  pyrites  from 
the  French  Creek  iron  mines,  Chester  Co.,  Pennsylvania,  the  locality 
from  which  some  curiously  developed  crystals  of  iron  pyrites  have 
been  obtained.  It  is  very  remarkable  that  at  this  one  locality  crystals 
of  iron  pyrites  are  found  imitating  tetragonal  and  orthorhombic 
symmetry,  and  crystals  of  copper  pyrites  imitating  isometric  and 
hexagonal  rhombohedral  symmetry.  B.  H.  B. 

Metacinnabarite  from  California.  By  W.  H.  Melville  (Amer. 
J  Sci.,  40,  2!>1 — 29o). — An  excellent  specimen  of  metacinnabarite 
found  in  the  quicksilver  mine  of  Xew  Almaden,  California,  gave  on 
analysis  the  following  results  : — • 


s. 

Hg. 

Fe. 

Zn. 

Mn. 

CaCOs. 

Quartz. 

Org.  matter. 

13-68 

78-01 

0-61 

0-90 

0-15 

0-71 

4-57 

0-63 

The  mineral  occurs  in  finely  developed  and  brilliant  crystals  be- 
longing to  the  rhombohedral  system.  The  sp.  gr.  is  7-118.  The 
crystals  exhibit  a  high  metallic  lustre  and  black  colour.  They  are 
lirittle  with  a  hardness  of  2.  (Compare  Penfield  on  metacinna- 
barite crystals  from  California,  Abstr.,  1886,  314.)  B.  H.  B. 
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Mangano  magnesian  Magnetite.  By  A.  H.  Chester  (M!n. 
Mug.,  8,  125 — 126). — A  mineral  from  Xew  Zealand  was  analysed 
with  the  following-  results  : — 


Fe.Oa. 

FeO. 

MnsOj. 

MgO. 

CaO. 

SiO,. 

Total. 

G6-71 

19-62 

4-63 

7-15 

trace 

2-38 

100-49 

From  these  figures,  it  is  seen  to  be  a  magnetite,  in  which  part 
of  the  ferric  oxide  is  replaced  by  manganic  oxide,  and  part  of  the 
ferrous  oxide  by  manganous  oxide  and  magnesium  oxide.  It  may, 
therefore,  be  called  a  mangano-magnesian  magnetite,  a  variety  not 
noticed  hitherto.  B.  H.  B. 

Dufrenite  from  Cornwall.  By  E.  Kixch  {Mia.  Mag.,  8,  112— 
115). — The  mean  of  a  number  of  analyses  of  botryoidal  dufrenite 
from  Wheal  Phoenix  gave  the  following  results :  — 

H„0.       SiO,.        P2O5.        FeO.       FeoOg.      X\.0^.       CaO.      MgO.       Total. 
11-47     0-43      31-10      6-80      47-03      0  87      1-68      0-17      99-55 

From  these  results,  there  seems  no  reason  to  doubt  that  pure  speci- 
mens of  dufrenite  contain  a  higher  ratio  of  acid  to  base  than  that 
indicated  by  the  formula  usually  ascribed  to  the  species, 

2Fe30„P,05,8H20. 

The  formula  suggested  by  the  author  is  3Fe.,03,FeO,2Po03,6H,0. 

B.  H.  B. 

Ferric  Sulphates  from  Chili.  By  F.  A.  Genth  and  S.  L. 
Pexfield  {Amer.  J.  &ci.,  40,  199 — 207;. — The  authors  describe  some 
excellent  specimens  of  the  ferric  sulphates  from  the  Mina  de  la 
Compania,  near  Sierra  Gorda,  in  the  Province  of  Tocapilla. 

1.  Amarantite  (Abstr.,  1S88.  923). — The  crystallisation  is  triclinic  ; 
colour  brownish-red  ;  hardness  2-5  ;  sp.  gr.  2-286.  Analysis  (No.  I) 
gave  the  foromla  FcoSoOg  +  7H2O.  [Compare  analyses  by  Frenzel, 
Abstr.,  1888,  923;  Mackintosh,  Abstr.,  1890,  454;  and  Darapsky, 
Abstr.,  1890,  456.] 

2.  Sideroiiatrite. — Optical  properties  indicate  orthorhombic  sym- 
metry. Hai-dness  IS  ;  sp.  gr.  2-355.  Analysis  (Xo.  II)  gives  the 
formula  2Na,S04,FeoS209  +  7H,0. 

3.  Ferronatriie  (Abstr.,  1890,  455).  —  No  distinct  crystals  were 
observed,  but  the  cleavage  and  the  optical  properties  show  that  the 
cry  st  alii. sat  ion  must  be  hexagonal.  Hardness  2-5  ;  sp.  gr.  2-347. 
Analysis  (No.  Ill)  gave  results  agreeing  with  the  formula 

3Na,S04,Fe,S30i3  +  6H0O. 


HoO. 

SO3. 

FeoO^. 

CaO. 

NaoO. 

K2O. 

I. 

28-29 

35-46 

37-46 

trace 

0-59 

0-11 

II. 

17-07 

41-22 

21-77 

— 

16-39 



III. 

11-89 

51-30 

17-30 

0-22 

ly-95 

0-16 

4.   Utahite. — Minute,  brownish  white  scales  from  the  Miiubres  mine, 
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Geore:efown,  New  Mexico,  gave,  on  nnalysis,  results  corresponding  with 
tlie  formula  Fe2S06- 

5.  The  authors  have  also  examined  some  perfect  crystals  of 
(itdcumite,  brou<jht  witli  the  ferric  sulphates  from  the  Sierra  Goida. 
The  analysis  gave  results  agreeing  with  the  formula  CuCl'>,3Cu(OH)2. 

B.  H.  B. 

Contributions  to  Mineralogy.  By  F.  A.  Gfnth  (Amer.  J.  Sci., 
40,  '2Ul- — 207). — I'icropliarmncoliti',  fi-om  Jojilir,  Missouri,  occurrintr  in 
iiici'ustations  of  dolomite,  appears  to  be  a  mixture  of  several  varieties 
of  the  same  mineral.     Analysis  gave  the  following  results  : — 


H-iO. 

CaO. 

MgO. 

MnOj. 

AsA- 

I. 

2311 

22-42 

6-64 

0-26 

47-60 

II. 

24-58 

lit-64 

8-41 

0-9 

47-74 

III. 

20-35 

17-09 

11-54 

0-31 

50-56 

I.  Botryoidal  crusts,  made  up  of  radiating  fibres,  sp.  gr.  2-583. 
Formula  (H2CaMg)3As^08  +  6H2O.  II.  Crusts  mixed  with  globular 
aiigi'egatious.  III.  Radiating  silky  groups,  after  the  powder  had 
been  placed  over  sulphuric  acid  for  a  month. 

Fitticite,  from  the  Clarissa  mine,  Tintic  District,  Utah,  occurring  in 
cryptocrystalline  masses,  gave  results  con-esponding  with  the  formula 
4(Fe2As208),Fe2(OH)6  +  2UH2O. 

The  so-called  gibbsite  from  Cliester  Co.,  Pennsylvania,  is  found  by 
the  author  to  be  a  hydrous  aluminium  phosphate  of  unknown  consti- 
tution. B.  H.  B. 

Dudgeonite,  Hydroplumbite,  and  Plumbonacrite.     By  ]M.  F. 

Hkddle  {Min.  May.,  8,  200 — 2u3j. — Biulyeonite  is  the  name  given  by 
the  author,  after  its  di.scoverer,  to  a  mineral  found  in  the  Pibble 
mine,  Kirkcudbrightshire.  It  occurs  in  cavities  in  copper-nickel.  It 
is  a  greyish-white  solid,  having  a  hardness  of  3  to  3-5,  and  giving, 
on  analysis,  the  following  results  : — 


NiO. 

CoO. 

CaO. 

As-A- 

IToO. 

Total. 

2501 

0-76 

9-32 

39-33 

2501 

9:i-43 

Its  formula  is  (fXiO  +  iCaO)3As,05  +  8H.,0,  that  of  annabergite 
with  one-third  of  the  nickel  oxide  replaced  by  lime. 

A  mineral  partially  described  by  the  author  is  thought  to  have  come 
from  Leadhills,  and  to  have  the  formula  3PbO,HoO.  The  crystals  are 
white,  and  probably  hexagonal.  The  name  proposed  is  liydro- 
flnmhite. 

A  mineral  from  Leadhills,  which  appeared  to  be  hydroplumbite,  gave, 
on  analysis,  results  corresponding  with  the  formula  PbC03,:^PbO,H20. 
Not  being  a  hydrated  ceri'usite,  it  may  be  called  ylumbouacrite. 

B.  H.  B. 

Silicate  containing  Copper  and  Silver.  By  E.  Jacqcemix 
{Bull.  Soc.  Chim.  [3],  4,  255). — A  mineral,  called  "pierre  verte,"  ob- 
tained from  a  lode  near  Bussang,  contained  silver,  corresponding  with 
210 — 225  grams  per  tonne,  and  copper  equal  to  35 — 45  kilos,  per  tonne, 


I. 

49-9 

6-2 

1-7 

TI. 

49-4 

29-8 

1-2 

111. 

48-8 

10-6 

1-7 

IV. 

52-8 

2-8 

18 

V. 

50-8 

3-6 

3-7 
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and  appears  to  be  a  copper  liydrosilicate  accompanied   by  a   capro- 
arorentic  silicate  and  cupric  ferric  silicate  in  a  siliceous  matrix. 

T.  G.  N. 

Minerals  from  the  Lizard.  By  J.  J.  H.  Teall  (Min.  Mag.,  8, 
llO — 12ll;. — The  author  gives  the  following  analytical  results: — 

SiO,.    AI0O3.  Fe^Os.  CroOg.  FeO.  MnO.  CaO.  MgO.  Xa^O.  K:..0.  Ignition. 

0-6     3-9     0-4  2'r4  ItM      --       —       0-9 

—  —     —  12-6       1-7     3-3  0-4       1-7 
7    trace  4-7     —  122  186     —      —       1-8 

—  —     —     25-2     16-1      —      —       0-0 
trace  6-8     —       1-2     26-1     0-2      —       oS 

I.  Chrome''! iopsirle,  found  as  a  constituent  of  gabbro  at  Coverak, 
Cornwall.  The  mineral  has  a  sp.  gr.  of  3'2.  11.  Lahradoritp,  asso- 
ciated with  the  chrome-diopside  and  olivine  in  the  gabbro  mentioned 
above.  III.  Hornblende,  a  very  pale-coloured  variety,  occurring  in  a 
gabbro  schist  at;  Pen  Voose.  IV.  Malaculite,  occurring  with  labra- 
dorite,  sphene,  and  an  unknown  mineral  as  constituents  of  an 
extremely  hard  and  finely  crN'stalline  rock  at  Karakclews.  Much  of 
the  so-called  saussurite  of  the  Lizard  is  similar  to  this  rock  in  com- 
position. V.  Anthophyllite,  occumng  in  a  zone  surrounding  the 
altered  olivine  in  some  varieties  of  the  Lizard  gabbros.  It  is  evi- 
dentlv  a  secondary  mineral  resulting  from  the  alteration  of  olivine. 

B.  H.  B. 

Mordenite.  By  L.  V.  Pirssox  {Amer.  J.  Sci.,  40,  232—237).— 
Under  the  name  of  moi*denite.  How  published  (Ti^ns.,  1864,  100)  a 
description  of  a  new  zeolite  occurring  at  Morden  Point,  Kova  Scotia. 
To  this  species  he  assigned  the  formula  RO.Ro03(SiO^)9,6H20.  The 
accuracy  of  this  formula  has  been  questioned,  but  the  author 
announces  the  re-discovery  of  this  interesting  minei'al  from  the 
Hoodoo  Mountain,  in  Western  Wyoming,  and  proves  the  accuracy  of 
How's  work.     The  analvtical  results  obtained  were  as  follows  : — 


Sio^. 

Al,03. 

FeoO^. 

CaO. 

MgO. 

K,0. 

Xa.O. 

H,0. 

Total. 

66-40 

11-17 

0-57 

1-94 

0-17 

3-58 

2-27 

13-31 

99-41 

These  results  are  closely  in  accord  with  How's  forn>ula.  Under  the 
name  of  ptilolite,  Cross  and  Eakins  (Abstr.,  1886,  990)  described  a 
new  zeolite  with  a  formula  strikingly  similar  to  that  of  mordenite. 
In  the  crystal  form  and  optical  properties,  however,  the  two  zeolites 
are  entirely  nnlike.  B.   H.  B. 

Large  Porphyritic  Crystals  of  Felspar.  By  T.  H.  Holland 
(Min.  Mag..  8.  lo4 — 157). — In  consequence  of  the  striking  analogies 
which  have  been  shown  to  exist  between  the  basalts  of  Iceland  and 
those  of  Mull,  the  author  has  undertaken  an  examination  of  the 
porphyritic  felspars  occurring  in  the  lavas  of  Mull.  The  crystals 
examined  are  an  inch  or  more  across,  yellowish-green  in  colour,  and 
have  a  sp.  gr.  of  2' 72.     On  analysis,  they  yielded — 
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SiO,.        AI2O..,  +  FejOj.        CaO.  Na.O.         Ignition.         Total. 

60-80  31-54  11-83         396  0-52  99-65 

Tliese  results  are  in  close  agreement  with  those  obtained  hy  other 
obsfi'vers  with  the  Icelandic  felspars.  B.   H.  B. 

Conversion  of  a  Felspar  into  a  Scapolite.  By  J.  W.  Jl-dd 
(Min.  Maij.,  8,  186  —  198j. — At  Banile,  in  Norway,  observations 
])rove  that  a  pyroxene-felspar  rock  has  been  converted  into  a  horn- 
blende-scapolite  rock.  A  microscopic  study  of  this  rock,  described  in 
<»i-eat  detail  by  the  author,  proves  that  the  scapolite  has  been  produced 
by  a  plafjioclase  felspar,  and  that  in  most  cases  the  change  is  incom- 
plete. After  the  felspar  crystals  had  become  charged  along  their 
.solution  planes  with  cavities  containing  sodium  chloride,  the  effect  of 
internal  stresses  in  the  rock-mass  was  to  bring  about  those  chemical 
leactions  by  which  the  felspar  molecules  were  broken  up,  and  their 
mateiial  became  united  with  the  sodium  chloride  to  form  scapolite. 

B.  H.  B. 

Occurrence  of  Silver  in  Volcanic  Dust.  By  J.  W.  Mai-let 
{Vrur.  Jioij.  »bW.,  47,  277 — 28l). — Tlie  author  had  already  detected 
silver  in  the  volcanic  ash  from  Cotopaxi  (Abstr.,  1877,  454).  He  has 
now  found  a  trace  of  the  same  metal  in  the  dust  obtained  dtirino^  tlie 
eruption  of  Tungurasua  (Ecuador)  on  the  11th  January,  1886.  The 
mountain  had  been  quiescent  for  over  a  century.  Besides  the  chief 
constituents,  silica  and  alumina,  the  ash  contains  considerable  quan- 
tities of  the  oxides  of  iron,  calcium,  and  sodium,  together  with  smaller 
quantities  of  tlie  carbonates  of  calcium  and  magnesium.  The  silver 
amounts  to  one  part  in  107,200,  and  is  probably  present  as  chloride; 
for,  though  easily  dissolved  by  .solution  of  potassium  cyanide  or  thio- 
sulphate,  it  is  not  extracted  by  nitric  acid.  The  Cotopaxi  ash  con- 
tained one  part  of  silver  in  83,600.  J.   W. 

T-wo  New  Iron  Meteorites.  By  E.  E.  Howell  (Amer.  J.  Set.,  40, 
223 — 226).- — 1.  Meteorite  from  Hamilton  Co.,  Texas. — This  wa.s  dis- 
covered in  1887.  It  weighed  179  lbs.,  the  two  greater  dimensions 
being  17^  and  13  inches.  The  Widmanstatten  figures  are  brought 
out  with  remarkable  rapidity  on  the  application  of  ver\-  dilute  acid. 
The  amount  of  troilite  found  in  cutting  the  iron  is  not  great,  and 
seems  to  be  distributed  in  tliin,  naiTow  plates,  no  nodules  having 
been  met  with.  On  analysis,  the  iron  yielded  the  foUowiuo- 
results  : — 


Fe. 

Ni. 

Co. 

Cu. 

P. 

s. 

c. 

Total. 

86-54 

12-77 

0-63 

0-02 

0-16 

0-03 

0-11 

10(J  26 

Its  sp.  gr.  is  7-95. 

2.  Meteorite  from  Pvquios,  Chili. — This  is  said  to  have  been 
found  in  1884.  It  weighed  14  lbs.  7^  ozs.,  the  two  largest  diameters 
being  10  and  5|  inches.  The  surface  of  the  iron  is  unusually  smooth, 
(mly  a  few  shallow  pittings  being  visible.  The  etched  sections  show 
that  the  mass  has  been  subjected  to  fracture  and  dislocation,  result- 
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in^  in  an  anrloubted  faaltino:  of  the  Widmanstatten  fignres  anil  of 
the  troilite.  In  all  probability  tbese  are  the  first  faults  observed  in 
an  iron  meteorite.  They  are  clearly  not  produced  by  the  impact  of 
the  fall  upon  the  earth,  but  are  a  part  of  the  meteorite's  earlier 
history.     On  analysis,  the  iron  yielded  the  following  results  : — 


Fe. 

Xi. 

Co. 

Cu. 

P. 

s. 

c. 

Total. 

88-67 

9-88 

071 

0-U4 

017 

0-09 

0-04 

99-55 

Its  sp.  gr.  is  7-93.  B.  H.  B. 

Five  New  American  Meteorites.  By  G.  F.  Kuxz  (Amer.  J. 
Sci.,  40,  312 — 323). — 1.  Meteorites  from  Brenham  ToionsJiip,  Kiova 
Co.,  Kansas. — 20  meteorites,  weighing  altogether  2000  lbs.,  were 
found  in  this  district  in  1886.  The  following  is  an  analysis  of  these 
meteorites  : — 

Fe.  Ni.  Co.  Cu.  P.  S.  C.  Si. 

88-49       10-35       0-57       003       0-14       0-08       trace     trace 

The  olivine  (I)  and  the  dark  outer  zone  of  olivine  (II)  gave  the 
following  results :  — 


SiO.,.      AI2O3. 

Fe^Os. 

FeO. 

NiO. 

CoO. 

MnO. 

MgO. 

S. 

I.  40-70     trace 

0-18 

10  79 

002 

— 

0-14 

48-02 

— 

11.  34-14       — 

— 

23-20 

ti-ace 

0-03 

0-09 

40-19 

5-42 

The  sp.  gr.  of  the  iron  freed  from  olivine  was  793,  whilst  that  of 
the  olivine  was  3376.  The  iron  is  brilliant  white,  enclosing  the 
troilite,  and  surrounding  the  olivine  crystals.  The  outer  zone  of 
dark-brown  olivine  is  in  reality  composed  of  an  intimate  mixtui'e  of 
troilite  and  olivine.  This  group  of  meteorites  is  of  special  interest, 
because  of  the  probable  connection  with  the  meteoric  iron  found  in 
1883  in  the  Turner  mounds  in  Ohio. 

2.  Meteorite  from  Winnebago  Co.,  loiva. — This  meteorite  was 
observed  to  fall  on  May  2nd,  1890.  It  is  a  typical  chondrite,  with  a 
sp.  gr.  of  3-638,  and  is  composed  approximately  of  19-40  per  cent,  of 
nickeliferous  iron.  6-19  per  cent,  of  troilite,  36-04  per  cent,  of  silicatt  s 
soluble  in  hydrochloric  acid,  and  38'37  per  cent,  of  silicates  insoluble 
in  hydrochloric  acid.  The  nickeliferous  iron  on  analysis  gave  the 
following  results  : — 

Fe.  Xi.  Co.  P.  Total. 

92-65         6-11         0-65         trace         9941 

3.  Meteoric  Stone  from,  Ferguson,  Hayicood  Co.,  North  Carolina. — 
This  fell  on  July  18,  1889.  Its  weight  was  about  8  ozs.,  and  it  very 
closely  resembled  the  meteoric  stone  from  Mocs,  Transylvania. 

4.  Meteoric  Iron  from  Bridgexrater,  Burke  Co.,  North  Carolina. — 
This  weighs  30  lbs.,  and  measures  22^  by  15  by  10  cm.  It  belongs 
to  the  caillite  group,  and  resembles  the  Cabin  Creek  and  Glorietta 
Mountain  meteorites  in  structure.  Analysis  gave  the  following 
results  : — 
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Fe. 

Ni. 

Co. 

P. 

CI. 

Total. 

88-1)0 

9-94 

0-76 

0  85 

0-02 

1997 

lis  sp.  gr.  was  6G17. 

b.  ^feteoric  Iron  frovi  Summit,  Blount  Co.,  Alabama. — This 
meteorite  weighs  22  lbs.,  and  measures  5  by  2  by  3  inches.  It  con- 
tains a  large  quantify  of  free  iron  chloride,  and  showed  only  a  slight 
trace  of  the  original  crust,  being  almost  completely  oxidised.  On 
etching  with  nitric  acid,  no  Widmanstatten  Hijnres  weie  developed, 
but  merely  a  fine  marking  similar  to  that  of  the  Liunville  meteorite. 
Analysis  gave  the  following  results:  — 

Fe.  Ni.  Co.  P.  Total. 

93-39        5-G2        0-58        031         99*90 
The  sp.  gr.  was  found  to  be  G-949.  B.  H.   B. 

Australian  Meteorites.  By  A.  Liversidoe  (Chem.  Nens,  62, 
267}. — The  'Jlixwla  meteorite,  found  near  Windorali,  in  the  Diaman- 
tina  District,  Quecns'and,  weighed  137  lbs.,  had  a  sp.  gr.  7-78,  and  a 
well-marked  crystalline  structure;  it  was  also  remark;il)le  for 
numerous  nodules  <if  iron  sulphide,  which  in  crystallising  seem  to  have 
given  rise  to  the  numerous  fissures  that  proceed  from  them.  It  con- 
sists essentially  of  nickeliferous  iron  containing  a  trace  of  cobalt  and 
a  small  quantity  of  sulphur,  phosphorus,  and  carbon. 

Various  earthy  meteorites  have  been  found  in  New  South  Wales. 
Of  the  three  Barratta  meteorites,  the  first,  which  has  already  been 
described,  has  a  sp.  gr.  3-429 ;  the  second  weighs  31  lbs.,  sp.  gr. 
3-706;  the  third  weighs  48  lbs.,  sp.  gr.  3-429;  the  Gihjoin  metrorite 
weighs  67|  lbs.,  sp.  gr.  3-857  ;  the  Eli  Ehcah,  33^  lbs.,  with  a  sp.  gr. 
of  3-537.  These  consist  essentially  of  magnesium  silicates  (as  ensta- 
tite),  with  more  or  less  nickeliferous  iron  and  some  other  sub.stances 
in  small  quantities  ;  they  resemble  one  anoiher  in  character,  showing 
some  variation  in  being  more  or  less  cracked  or  granular. 

D.  A.  L. 

Mineral  Water  of  Penon  de  los  Banos,  Mexico.  By  L. 
L'HoTE  (/.  Pliarm.  [o],  22,  421 — 430). — The  spring  occurs  on  the 
side  of  a  hill  of  gravel  about  4  kilom.  north-east  of  Mexico.  The 
water  is  perfectly  limpid  and  inodorous.  Its  taste  is  first  slightly 
acid,  then  alkaline  ;  its  temperature  445^.  L.  Hio  de  la  Loza  found 
the  atmosphere  at  the  spring  to  contain  : — Air  (?),  62  ;  carbonic 
anhydride,  63-3;  nitrogen,  28-8;  water,  1-7  per  cent,  by  volume. 
Sp.  gr.  of  the  Avater  at  15°  when  received  by  the  author,  1-00174. 
Total  solid  residue,  2-216  grams  per  litre.  Arsenic,  iodine,  and 
bromine  could  not  be  detected.     The  solid  residue  contained : — 
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Sodium  carbonate 0-18o4  grams  per  litre. 

Potassium  carbonate 0  294-5  ,,  „ 

Calcium  carbonate 0"4039  ,,  ,, 

Magnesium  carbonate 0"4"286  ,,  „ 

Sodium  sulphate 0-0074  „  „ 

,,        phosphate 0'0013  ,,  ,, 

„        borate    traces  ,,  „ 

,,        chloride 07366  ,,  „ 

Lithium  chloride 0-0060  „  „ 

Silica 0-1.52-2  „ 

Alumina 0-0012  „ 

Iron  oxide 00009  „ 

Organic  matter traces  ,,  „ 


2-2160 


The  water  is  closely  analogous  to  those  of  Royat  and  M  int-Dore 
(Auvergne).  J.   T. 

Hot  Spring  Waters.  By  A.  Liverstdoe  (Chem.  N^ws,  62, 
264 — 266). — Four  samples  of  water  from  hot  springs  on  Ferguson 
Island  Avere  examined.  The  surface  rocks  of  this  island  are  princi- 
pally slatey,  but  the  immediate  neighbourhood  of  the  hot  springs  has 
all  the  usual  characters  of  such  localities — incrustations,  sulphur 
hillocks  emitting  sulphurous  fumes  and  steam,  seething  mud  pools,  &c. 
Each  of  the  four  samples  of  water  had  a  sediment  consisting  mostly  of 
sulphur  ;  in  one  sample  (1)  it  was  blue,  and  contained  a  few  diatom, 
frustules  and  small  crystals  of  selenite,  in  another  (4)  it  was  brown, 
whilst  in  the  others  (2  and  3)  it  was  yellow.  Sample  1  reacted  acid, 
had  a  strong  odour  of  sulphurous  anhydride,  deposited  sulphur  on 
exposure  to  the  air,  and,  on  evaporation,  left  a  pale-brownish,  hygro- 
scopic residue,  which,  on  isnition,  intumesced  and  gave  off  sulphuric 
fumes,  leaving  a  mass,  yellow  when  hot  and  brown  when  cold,  con- 
sisting of  soluble  and  insoluble  silica,  iron  (originally  ferrous),  mag- 
nesia, lime,  and  sodium  chloride  in  abundance.  The  other  samples 
were  very  similar  :  sample  2  contained  a  good  deal  of  free  sulphuric 
acid  and  lithium,  whilst  samples  3  and  4  contained  both  sulphurous 
acid  and  hydrogen  sulphide,  and  also  lithium.  These  samples  gave, 
in  parts  per  1000,  the  numbers  under  1,  2,  3,  4  in  the  following 
table : — 

1.              2.  3.  4.  5. 

Total  solids 14-10  490  310  7-58  0-76 

Loss  on  ignition 9-63  1-27  0-63  2-11  0-34 

Chlorine —  1-24  073  1-39  — 

Sample  5  is  a  water  from  a  hot  spring  on  Savo  Island ;  it  had  a 
black  deposit  consisting  of  particles  of  iron  sulphide,  of  quartz,  and 
other  transparent  minerals  with  a  few  diatom  frustules.  The  watei- 
was  clear,  slightly  at^id,  highly  charared  with  hydrogen  sulphide,  and 
on  exposure  deposited  sulphur.  The  residue  from  its  evaporation 
was  whitish,  sulphurous,  and  silky-looking,  and  on  ignition  gave  off 
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much  steam,  and  blnekencd ;  the  carboiincpous  matter  hnrnt  away 
sh)\vly.  Hydrochloric  and  siilplmric  acids,  hydrogen  sulphide, 
silica,  irou,  aluminium,  calcium,  magnesium,  and  sodium  were 
detected. 

A  sample  of  water  froni  a  fresh  water  lake  on  the  raised  atoll 
known  as  Santa  Anna  was  of  the  density  of  fresh  water,  tasted  flat 
jind  fresh,  ra))idly  decolorised  permanganate,  and  contained,  besides 
])lenty  of  chlorides,  some  lirae  and  ammonia.  The  lake  is  cut  off 
from  the  sea  by  a  swamp}*  tract  one-tlurd  of  a  mile  across. 

Some  samples  from  the  trachytic  island  of  Simbo  were  examined. 
This  island  at  the  southern  portions  has  indications  of  dying  volcanic 
activity.  At  an  elevation  of  300  feet,  tiiere  arc  fumeroles  emitting 
steam,  temperature  208 — '210°  F.,  hydrogen  sulphide,  and  sulphurous 
acid,  and  depositing  sulphur,  alum,  sodium  chloride,  milky  opal, 
iron  stains,  &c.  ;  the  water  from  them  shows  sulphurous  acid  and 
hydrogen  sulphide,  but  no  hydrochloric  or  carbonic  acid.  A 
fumerole  at  an  elevation  of  1100  feet  above  the  sea  discharged  prin- 
cipally aqueous  vapour  at  a  temperatui-e  of  175 — 180°  F.,  very  slightly 
acid,  but  containing  neithei  hydrogen  sulphide  nor  hydrochloric  acid, 
nor  sulphurous  or  carbonic  anhydiide,  and  forming  no  deposit  round 
the  oritice.  I).  A,  L. 


Organic    Chemistry. 


Active  Amyl  Derivatives,  By  P.  A.  Guye  (Gompt.  rend.,  Ill, 
745 — 747). — if  the  views  previously  explained  (Abstr.,  1890,  722) 
are  coi-rect,  any  substitution  in  the  group  CHoCl  in  active  amyl 
chloride  that  keeps  the  mass  of  this  group  higher  than  that  of  the 
unaltered  H,  Ale,  and  Et  groups  will  yield  derivatives  with  a  rota- 
tor}' power  of  the  same  sign  as  that  of  the  amyl  chloride.  Examina- 
tion of  tbrty  amyl  derivatives,  which  may  be  regarded  as  derived 
from  the  active  chloride  in  the  way  indicated,  proved  that  this  deduc- 
tion is  correct.  C.  H.  B, 

Hydrolysis  of  Halogen  Carbon  Compounds.  By  C.  Chabrik 
(Covipt.  rend.,  Ill,  747 — 748). — Ethylene  fluoride  is  obtained  as  a 
colourless  gas  by  heating  ethylene  bromide  at  200°  with  silver 
tluoride.  It  is  absorbed  by  lime  water,  with  formation  of  glycol  and 
calcium  fluoride.  The  author  is  endeavouring  to  obtain  erythrol  in 
a  similar  manner.  He  has  also  investigated  the  action  of  halogen 
derivatives  on  boric  anhydride  at  a  high  temperature.  Ethylene 
bromide  and  glycerol  tribromhydrin  yield  a  considerable  quantity  of 
boron  bromide  at  250°.  Carbon  tetrachloride  yields  boron  chloride 
in  large  quantity  ;  tetrachloretbylene  reacts  witb  less  energy  and  hexa- 
chloi'obenzene  yields  no  boron  chloride.  Carbon  tetrachloride,  silver 
fluoride,   and    amorphous    boron    yield    gases    containing    fluorine,' 
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chlorine,  carbon,  and  boron,  with  some  deposition  of  carbon  and  boron, 
and  a  small  quantity  of  silver.  C.  H.  B. 

/3-Dipropylene.  By  F.  Couturier  (Bull.  Soc  Chim.  [3],  4, 
.30 — 31j.  — If  pinaeone,  after  treatment  with  sulphuric  acid,  is  sub- 
mitted to  distillation,  it  yields,  in  addition  to  pinacoline,  a  liquid  boil- 
in?  at  60 — 70°,  which  on  fractionation  affords  an  impure  substance 
boiling  at  65°  ;  this,  when  heated  with  calcium  chloride  in  sealed  tubes, 
and  subsequently  fractionated  over  sodium  yields  ^-dipropylene,  CgHio, 
which  boils  at  '6'J'5°.  It  neither  forms  a  compound  with  cuprous 
chloride  nor  with  silver  nitrate  in  ammoniacal  solution,  but  yields  a 
tetrabromide,  CeHinBrj.  which  is  soluble  in  alcohol  and  in  ether;  it 
must,  therefore,  differ  in  constitution  from  the  isomeric  hydrocarbon, 
boiling  at  39^  prepared  by  Favorsky  ( Abstr.,  1888,  798)  by  the  action  of 
alcoholic  pota<h  fm  pinacoline  dichloride,  and  probably  has  the  con- 
stitution CH.iCMe-CMeiCHj.  By  the  action  of  acetic  anhydride  on 
pinaeone  at  80 — 90'^  for  several  days,  a  crystalline  diacetyl  derivative 
of  pinaeone  and  a  small  quantity  of  /3-dipropylene  are  obtained  ;  the 
yield  of  the  diacetyl  derivative  is  further  enhanced  if  the  action  is 
maintained  in  the  cold  duz'ing  several  Aveeks,  when  it  may  he 
extracted  by  dissolvinsr  the  excess  of  pinaeone  in  water,  and  rc- 
crystallising  tbe  residual  crystals  from  ether.  T.   G.  N. 

Constitution  of  Fulminic  Acid.  By  R.  Scroll  {Ber.,  23, 
3505 — 3519). — Although  the  author's  researches  on  this  subject  are 
not  yet  complete,  he  has  thought  it  necessary,  in  view  of  the 
recent  paper  of  Holleman  (this  vol.,  p.  64),  to  publish  the  results 
obtained  up  to  the  present  time.  From  results  obtained  in  his  re- 
searches on  the  alkylated  glyoxime  peroxides,  it  appeared  not  impossible 

Tjn*'V".r) 
that  fulminic    acid    might    be    glyoxime   peix)xide   itself,    t,  j,!„   '  ' 

Against  this  supposition,  however,  is  the  fact  that  phenylglyoxime 
peroxide  does  not  yield  salts  (see  this  vol..  p.  316),  and  that  ethereal 
salts  cannot  be  prepared  from  mercuric  fulminate.  The  author  also 
finds  that  it  cannot  be  converted  into  acid  derivatives  of  phenylgly- 
oxime peroxide,  but  that  by  the  action  of  acetic  chloride  the  chief 
product  obtained  is  acetylisocyanic  acid,  COXAc.  To  carry  out  the 
last-named  reaction,  mercuric  fulminate  is  mixed  with  light  petroleum, 
and  an  excess  of  acetic  chloride  added.  Hydrocyanic  acid  and  a  small 
quantity  of  isocyanic  acid  are  evolved,  and  acetvlisocyanic  acid  passes 
into  solution.  The  latter  has  not  yet  been  isolated,  but  that  it  has 
really  the  constitution  assigned  to  it  is  shown  by  the  facts  that  it 
unites  with  alcohol  forming  ethyl  acetylcarbamate,  NHAcCOOEt, 
with  ammonia  to  form  monacetylcarbamide,  HoX-CO'XHAc,  and  with 
acetamide  to  form  symmetrical  diacetylcarbamide,  CO(XHAc)... 
Further,  it  is  resolved  by  water  into  carbonic  anhydride  and  acet- 
amide. The  residue  which  remains  after  separating  the  light  petr- 
oleum solution  consists  chiefly  of  mercuric  chloride,  but  contains  also 
small  quantities  of  acetylcarbamide,  and  symmetrical  diacetylcarb- 
amide. The  formation  of  the  latter  can  be  readily  explained,  as  part 
of  the  acetylisocyanic  acid  is  decomposed  by  traces  of  moisture  with 
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formal  ion  of  acetanndu,  wliicli  then  combines  \vith  unaltered  acotyliso- 
(vanic  acid,  forming  symmetrical  diacetylcarbamide.  The  properties 
of  this  substance  agree  fully  with  the  description  of  Schmidt  (Abstr., 
1872,  718),  who  does  not,  however,  give  its  melting  point,  which  the 
author  finds  to  be  152 — loB''. 

Attempts  were  made  to  isolate  acetylisoc^'anic  acid,  by  using 
nitrobenzene  as  diluent  in  the  above  reaction,  and  carefully  fractiona- 
ting the  product  under  diminished  pressure.  A  liquid  was  obtained 
boiling  at  78 — 80°,  which  is  not,  however,  pure  acetylisocyanic  acid, 
but  appears  to  contain  about  14  per  cent,  of  aeetouitrile.  Some- 
what similar  results  wei-e  obtained  by  Schiitzenberger  {Cutnpt.  reml., 
54,  l.")4)  in  attempting  to  prepare  tliis  compound  from  acetic  chloride 
and  silver  isoc3'anate. 

The  yield  of  acetylisocyanic  acid  actually  obtained  amounted  to 
more  than  50  per  cent,  of  the  theoretical,  and  it  would  therefore 
appear  that  this  is  the  only  primary  reaction,  and  that  the  other 
})roducts  are  all  formed  by  secondary  reactions.  The  formula  whicii 
most  readily  explains  this  is  Steiner's  (Abstr.,  1883,  lu74), 
namely,  H()*N!C!C!N*OH,  but  it  is  difficult  to  understand  how  a 
compound  of  this  constitution,  containing  two  carbon  atoms  unittd 
by  double  linkage,  should  be  formed  by  the  oxidation  of  alcohol. 

H.  G.  C. 

Action  of  certain  Inorganic  Salts  on  the  Specific  Rotatory 
Power  of  Cane-sugar.  P>y  K.  Fai;.\si  kixkr  {I'x  r.,  23..:570 — 3  j7>^). 
— In  this  paper,  an  account  is  given  of  the  action  of  the  chlorides  of  the 
metals  of  the  alkalis  and  of  the  alkaline  earths  on  the  specific  rotatorv 
power  of  cane-sugar.  The  author  finds  that  with  a  constant  relation  of 
sugar  to  water,  the  chlorides  of  strontium,  barium,  and  nuijrnesium 
cause  a  decrease  in  the  rotation,  which  cojitinues  to  diminish  as  the 
quantity  of  salt  added  is  increased.  The  first  action  of  chloride  of 
calcium  is  to  cause  a  decrease  in  the  rotation,  which,  however,  on  the 
addition  of  a  certain  quantity  of  the  salt,  reaches  a  maximum,  further 
addition  causing  an  increase  in  the  rotation,  which  eventually  exceeds 
that  of  the  pure  sugar  solution. 

If  the  relation  of  sugar  to  the  salt  be  kept  constant,  and  the  quantity 
of  water  varied,  it  is  found  that  the  addition  of  water  can.ses  in  all  cases 
an  increase  m  the  specific  rotatory  p(*wer,  that  is,  the  action  of  the 
.'ialts  is  lei^sened.  The  specific  rotatory  power  is  almost  unaifected  In- 
varying  the  quantity  of  sugar  with  a  constant  relation  between  salt 
and  water.  The  chlorides  of  lithium,  sodium,  and  potassium  behave 
in  a  similar  manner. 

An  examination  of  the  action  of  the  same  quantities  of  different 
salts  shows  that  in  the  case  of  strontium,  calcium,  and  magnesium 
the  depression  varies  inversely  with  the  molecular  weight,  and  that  the 
product  of  the  two  quantities  is  approximately  a  constant.  Barinni 
chloride  does  not  act  in  the  same  manner,  but  the  chlorides  of  the 
alkalis  show  a  similar  relation.  The  relation,  however,  only  holds 
within  each  group  of  chlorides,  and  not  for  two  salts  belonging  to 
different  groups.  H.  G.   G. 
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Starch.  By  C.  Scheibler  and  H.  Mjttklmkikk  (/>V/-..  23.  8478). 
— A  reply  to  the  recent  communication  of  Zulkowskj  (this  vol., 
p.  165)  on  the  same  sabject. 

Gummy  Exudation  from,  the  Sugar  Beet.  By  E.  0.  v.  Liri'- 
MAXN  (Ber.,  23,  35(54 — 8566). — A  niiml)er  of  large,  unripe  beet-roots, 
which  had  been  allowed  to  remain  for  some  weeks  in  paper,  were 
found  at  the  end  of  that  time  to  show  a  very  remarkable  appearance. 
Y/ithout  any  particular  brnisins^  being  visible,  a  number  of  resinous 
drops  had  separated  oat  in  the  furrows  which  commonly  occur  in  the 
root,  and  had  flowed  together  forming  a  hard,  brittle,  tasteless,  and 
odourless  mrss.  which  could  be  readily  and  completely  separated  from 
the  roots.  In  appearance  it  resembled  the  ordinary  plant  gums  ;  it 
w^as  insoluble  in  cold  water  and  alcohol,  and  on  burning  evolved  the 
characteristic  odour  of  the  carbolivdiutes,  leaving  only  a  trace  of  ash. 
It  slowly  dissolved  in  boiling  alkalis,  and  Avas  precipitated  from  the 
neutralised  solution  by  alcohol.  When  freshly  precipitated,  it  dis- 
solved in  water,  forming  a  neutral,  dextrorotatory  solution.  On  boil- 
ing with  dilute  sulphuric  acid,  furfuraldehyde  distilled  over,  and 
arabino.=;e  and  galactose  were  found  in  the  residue  ;  when  oxidised 
with  nitric  acid,  it  yielded  mucic  acid.  From  the.se  results,  it  would 
appear  possible  that  the  compound  ia  an  anhydride  of  arabinose  and 
galacto.^e.  C5H,o05  +  CeHp.Oe  -  HoO  =  C.H^^O,,.  The  analysis  of  the 
crude  compound  agrees  fairly  closely  with  this  formula,  as  also  does 
the  quantity  of  furfuramide  and  of  mucic  acid  obtained  in  the  fore- 
going reaction.  The  lack  of  material  has,  however,  put  an  end  to 
further  investigation,  as  no  other  case  of  the  formation  of  the  gum- 
like compound  has  been  observed,  even  when  the  roots  have  been 
specially  bruised.  H.   G.   C. 

Diisobutylamine  Ethyl  Oxalate.  By  H.  Malbot  (Bull.  Soc. 
Chim.  [8],  4,  258).- — When  an  alcoholic  solution  of  oxalic  acid  is 
added  to  diisobutylamine,  a  white  precipitate  is  formed,  which  consists 
of  diisobutylamine  hydrogen  oxalate  and  of  diisobutylamine  ethyl 
oxalate,  resulting  from  the  action  of  the  former  substance  on  the 
alcohol ;  the  mixture  is  crystallised  from  boiling  alcohol,  when  the 
diisobutylamine  hydrogen  oxalate  first  separates  as  brilliant  scales, 
.-Hid  the  mother  liquor  on  evaporation  yields  acicular  crystals  of 
the  ethyl  salt,  COOEiVCOO-NH.CCiH^yo ;  these  are  dried  over 
sulphuric  acid,  and  aie  recrystallised  from  boiling  ether.  When  the 
substance  is  heated  with  water  in  a  reflux  apparatus  for  several  days, 
diisobutylamine  hydrogen  oxalate  is  produced.  The  author  is  con- 
tinuing the  study  of  the  compound.  T.  G.   N. 

Action  of  Propaldehyde  on  Alcohols.  By  S.  B.  Newbury  and 
M.  W.  Barnum  (Amer.  Cheiri.  J.,  12,  519 — 52u  ;  compare  Geuthei-, 
Annalen,  126,  GS).— Propyl  id  ene  diethyl  ether,  CH.>Me-CH(OEt).,,  is 
ol)tiined  by  heating  for  12  hours  in  a  closed  fllask  at  100°  a  mixtare 
of  propaldehyde  (1  vol.),  ethyl  alcohol  (2  vols.),  and  glacial  acetic 
acitl  {^  vol.).  The  product  is  shaken  with  a  strong  solution  of 
cilcium   chloride  to  remove  unchanged  alcohol,  dried,  and  submitted 
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to  frartioiial  rlistillation.  The  pui-e  ctlicr  boils  at  }'22"8'  nuder  a 
pressure  of  744  nun..  an<l  has  a  speeific  gravity  of  0'8><2r)  at  C. 

Propiilidene  dimclhiil  ether,  obtained  in  a  similar  way,  boils  at 
8G— 88^  and  has  a  specific  gravity  of  U-8G57  at  0°.  G.   T.   M. 

Action  of  Alcohol  on  Acraldehyde.  By  S.  B.  Xkwiukt  and 
K.  M.  Chamot  {Ami-r.  Clnnn.  ,/.,  12,  r)21— 528).— The  yield  of  isotri- 
cthylin,  pre])ared  according  to  the  instructions  given  by  Al.sberg 
{Jahrfiher.,  1864',  495),  is  very  unsatisfactory  and  uncei'tain.  The 
compound  is  l)est  prepared  by  heating  a  mixtin-e  of  acraldehyde 
(  I  vol.)  and  absolute  alcohol  (3  vols.)  at  a  temperature  of  5(J°  for 
five  days.  On  sliaking  the  product  with  a  sti-ong  .solution  of  calcium 
chloride,  nearly  the  whole  of  it  separates  as  an  oily  layer,  which  is 
dried  and  distilled  in  a  vacuum.  The  pui-ified  product  is  a  colourless 
li(inid  having  a  fruity  fidour,  boiling  at  85°  under  a  pressure  of 
II  mm.,  aiid  with  deccmposition  at  180 — 185'^  under  ordinary 
pressure,  and  having  a  specific  gravity  of  t''8959  at  0°.  That  it  is 
isotriethylin  oi'  trieihoxypro])ane  is  shown  by  its  btdiaviour  towards 
bromine  and  by  analysis,  but  its  properties  are  different  from  those 
ascribed  to  that  compound  by  Alsberg.  The  position  of  the  third 
cthoxy-group  is  not  established,  although  the  facts,  that  it  readily 
decomposes  on  boiling,  and  that  the  difference  between  the  boiling 
l)oint  of  this  substance  and  that  of  pi-opylidene  diethyl  ether  (compare 
})receding  ab.stract)  is  nearly  the  same  as  that  between  the  boiling 
jioints  of  acetal  and  ethosyacetal.  point  to  the  third  group  as  occupy- 
ing the  a-position.  and  to  the  constitution  of  the  compound  being 
OEt-CHMe-CH(OEt).,.  G.  T.  M. 

Action  of  Crotonaldehyde  on  Alcohol.  By  S.  B.  Xewbury  and 
W.  S.  Cai.kix  {Aiiier.  ('Jkui.  J.,  12,  52-"j — 525). — When  mixtures  of 
<rotonaldeh\tle  and  alcohol  are  heated  for  a  considerable  time  at 
temperatuies  up  to  10U°,  the  substances  retnaiu  unchanged; 
combination,  however,  readily  takes  place  when  60  gi-ams  of  the 
former  and  120  grams  of  the  latter  are  heated,  in  a  closed  bottle  for 
-ix  days  at  50°,  with  30  grams  of  dry  zinc  chloride.  The  product, 
trielhoxybutane,  probably  having  the  constitution 

CH2Me-CH(0Et)-CH(0Et),, 

is  a  coloui'less  liquid  of  plea.sant,  fruity  odour,  boiling  at  88 — 90°, 
under  a  reduced  pressure  of  150  mm.,  and  with  slight  decomposition 
at  190°  under  ordinary  pres.sures.  The  specific  gravity  of  the  liquid 
at  0°  is  0^825.  G.  T.  M. 

The  Indian  Grass  Oils.  By  F.  D.  Dodge  (Amer.  Chem.  J.,  12, 
553 — 564;  compare  Abstr.,  1890,  231). — Citronellic  aldehyde  has  a 
density  of  0'8560  at  20°,  and  a  rotatory  power  expressed  by 
[a]i)  =  -i-4°  SO'.  Its  molecular  refraction,  Ra  =  47'6^»,  does  nut 
correspond  with  that  calcalated  for  an  aldehyde  having  a  hexatomic 
nucleus  like  the  menthol  series,  but  agrees  with  that  calculated  lor 
the  open  chain  formula  CiHg'CHICH-CjHs'COH,  or  a  similar  one  ; 
hence,   citronellic    aldehyde    must    be    regarded   as    a   homologue    of 
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acraldeliyde.  On  distilling  the  bromine  additive  product  ohtainrd 
from  100  grams  of  the  aldehyde,  1^5  grams  of  cymene  were  obtained. 
This  compound,  however,  was  not  formed  when  the  aldehyde  w;is 
treated  with  iodine  and  the  product  distilled,  but  a  hydrocarbon  boil- 
ing near  160°  was  obtained. 

Citrovellal-phosphoric  acid  is  prepared  as  follows : — Phosphoric 
anhydride  (5  grams)  is  covered  with  dry  benzene  (20  c.c.)acd  treated 
with  water  (0"55  gram)  dissolved  in  ether  (30  c.c).  A  cake  of  meta- 
phosphoric  acid  forms,  and  the  greater  part  of  the  liquid  is  then 
poured  off.  To  the  residue,  citronellic  anhydride  (10  grams)  or 
eitronella  oil  (20  grams)  is  added,  and  the  containing  vessel  kept  at  a 
temijei-ature  of  70°  for  several  hours.  A  concentrated  solution  of 
sodium  carbonate  is  added  until  the  solution  becomes  alkaline,  the 
excess  of  oil  separated,  and  the  aqueous  solution  extracted  with  ether. 
Should  the  aqueous  liquid  remain  coloured,  a  few  drops  of  hydro- 
chloric acid  are  added  and  the  treatment  with  ether  continued  ; 
this  part  of  the  process  is  repeated  until  the  solution  becomes  colour- 
less. Excess  of  concentrated  hydrochloi-ic  acid  is  now  added,  the 
solution  cooled  and  filtered,  and  the  precipitated  acid  crystallised 
from  warm  dilute  alcohol.  It  is  sparingly  soluble  in  water,  from 
which  it  crystallises  in  prisms  or  long,  flat  needles,  but  dissolves 
readily  in  alcohol,  from  which,  on  slow  evaporation  of  the  solvent,  it 
ciystallises  in  square  plates  melting  at  203''.  It  is  a  monobasic  acid  ; 
the  potassium  salt  crystallises  in  long  needles  and  is  veiy  soluble  in 
water;  the  sodium  salt  crystallises  informs  resembling  those  of  the 
free  acid  ;  the  aniline  salt  and  the  quinoliue  salt  both  crystallise  in 
white  needles,  the  former  melting  at  165°.  The  acid  is  dextro- 
rotatory, and  most  probably  has  the  constitution 

C9H„-CH<^>P0-0H, 

although  the  author  has  not  succeeded  in  forming  similai'ly  consti- 
tuted compounds  from  other  aldehydes. 

Lemon  Urass  Oil. — This  substance  is  of  uncertain  botanical  origin. 
It  resembles  eitronella  oil,  insojnuch  as  its  chief  constituent  is  an 
aldehyde,  which  may  be  isolated  by  treating  the  oil  with  sodium 
hydrogen  sulphite.  When  1000  grams  of  the  dry  sulphite  are  dis- 
solved in  5  litres  of  hot  water,  1  litre  of  the  oil  added  whilst  the 
solution  is  still  warm,  and  the  mixture  vigorously  stirred,  a  pasty 
mass  of  the  hydrogen  sulphite  compound  separates.  On  remaining 
for  two  or  three  hours,  this  precipitate  dissolves,  leaving  a  heavf, 
aqueous  solution,  containing  the  aldehyde,  and  a  layer  of  residual  oil 
(300  c.c.)  above.  In  24  hours,  the  solution  is  perfectly  clear  and  may 
be  siphoned  off,  filtered,  and  made  strongly  alkaline  with  sodium 
hydroxide.  The  supernatant  layer  of  aldehyde  is  separated,  filtered, 
and  dried,  when  it  forms  a  yellow  oil  (yield  65 — 68  per  cent,  of  the 
grass  oil  taken)  of  pleasant,  citrene  odour,  and  is  slightly  volatile  in 
a  current  of  steam.  It  boils  with  gradual  decomposition  at  225°,  has 
sj)  gr.  =  0-8968  at  15-5°,  is  probably  inactive,  behaves  with  silver 
nitrate,  phenylhydiazine,  aniline,  and  paratoluidine  like  citronellic 
aldehyde;  gives  parameth)  Iproj.ylbenzene  on  distillation  with  phos- 
phoric aniiydride,  and  cyuiene  on    distilling  with   steam   the  red  oil 
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obtained  by  tlie  action  of  concontiatecl  bydrocliloric  acid  ;  on  treat- 
ment with  zinc-dnst  and  acetic  acid,  it  gives  a  product,  which  is  prob- 
jibly  the  corresponding  alcohol.  Analysis  of  the  aldehyde  shows  that 
it  is  isomeric  with  camphor,  CmHigO.  The  above-mentioned  aqueous 
lifjuid,  containing  the  aldehyde,  appears  to  be  not  merely  a  solution  of 
the  hydrogen  sulpliite  compound  in  excess  of  sulphite,  for  a  crystalline 
substance,  having  approximately  the  formula 

C,nH,«O,2XaHSO3,4Xa2SO3,50H,O, 

can  be  separated  from  it,  and  further  additions  of  the  aldehyde  to  tlic 
solution  do  not  cause  the  whole  to  precipitate  as  the  sodium  hydrogen 
sulphite  compound.  That  portion  of  the  lemon  grass  oil  which  doe.s 
not  combine  with  sodium  hydrogen  sulphite  appears  to  contain  a 
tei'pene  as  well  as  cymene. 

Indian  Geranium  Oil. — Samples  of  this  oil  differed  greatly  in  be- 
haviour when  distilled  (compare  Semmler,  Abstr.,  lyOO,  951). 

G.  T.  M. 

Action  of  Dilute  Nitric  Acid  on  Acetone.  By  S.  B.  Xrwbury 
and  \V.  \l.  ()i;mhii;if  (Am>'r.  Ch<'ni.J.,  12.  T)!? — 510;  compare  Debus, 
Annalen,  100,  1,  and  Lubavin,  /.  iiM.ss.  Cheni.  ISoc,  1881,  320 
and  495). — Acetone  (1  kilo.)  was  added  to  nitric  acid  of  sp.  gr.  1"42 
(1  kilo.),  the  mixture  placed  in  tall  glass  cylinders,  and  a  few  drops 
of  fuming  nitric  acid  introduced  at  the  bottom  of  each  by  means  of  a 
long  pipette.  In  a  few  hours,  bubbles  of  carbonic  anhj-dride  com- 
menced to  torm,  and  the  evolution  of  gas  continued  stesidily  for 
several  weeks.  At  the  end  of  two  months,  the  liquid,  which  had  a 
marked  odour  of  hydrocyanic  and  acetic  acids,  was  poured  into  a  large 
dish  and  allowed  to  evaporate  spontaneously.  After  several  months, 
crystals  of  ammonium  tetroxalate  and  free  oxalic  acid  were  found  in 
the  syrupy  residue,  which,  on  further  concentration  and  cooling  with 
ice,  yielded  a  large  quantity  of  crystals,  the  chief  product  of  the 
reaction.  These  crystals  agreed  in  every  respect  with  hydroxyi.so- 
butyric  acid,  OH'CMeo'COOH,  and  the  original  syrup  furnished  zinc 
hydroxyisobutyrate  when  boiled  with  zinc  oxide.  The  mother  liquor 
contained  the  zinc  salt  of  another  acid,  but  in  quantity  too  small  to 
a'Imit  of  its  identification.  Neither  pyruvic  acid  nor  any  other  pro- 
ducts of  simple  oxidation,  without  a  breaking  up  of  the  acetone  mole- 
cule, were  formed  in  perceptible  amounts.  The  production  of  hydro- 
cyanic acid  b}*  the  oxidation  of  organic  substances  has  been  explained 
l)y  Hantzsch  (Annalen,  222,  65),  and  the  formation  of  hydroxyiso- 
butyi'ic  acid  from  acetone,  hydrocyanic  and  hydrochloric  acids,  by 
;Staedeler  (ibid.,  Ill,  320).  G.  T.  M. 

Action  of  Hydroxylamine  on  Isonitrosoketones.  By  R. 
ScHOLL  (Ber.,  23,  35V8 — 3581). — When  concentrated  boiling  aqueous 
solutions  of  liydi-ox3-lamine  hydrochloride  and  isonitrosoacetone  avo 
mixed,  the  heat  developed  in  the  reaction  causes  the  boiling  to  con- 
tinue for  some  time.  On  neutralising  with  aqueous  soda,  a  yellowish 
powder  crystallises  out,  from  which  ether  extracts  methylglyoxime. 
The  residue  is  practicallj-  insoluble  in  the  common  solvents,  but  dis- 
solves in  small  quantity  in  boiling  alcohol  or  Avater,  separating  from 
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the  latter  in  white,  matted  needles.  It  becomes  brown  at  180 — 200°, 
and  explodes  at  268 — 2-47° ;  it  dissolves  readily  in  mineral  acids  and 
solutions  of  sodium  hydroxide  and  carbonate,  and  is  reprecipitatedon 
neutralisation.  Its  composition,  as  found  from  analysis  and  the  deter- 
mination of  the  molecular  weight  by  Kaoult's  method,  is  CeHgNsOj. 
Its  hydrochloride,  CeHsXsOs,!!^!,  is  formed  by  passinsf  hydrogen 
chloride  into  the  dry  substance  suspended  in  ether,  and  forms  a  hard, 
crystalline  cake,  which  dissolves  fairly  readily  in  absolute  alcohol, 
melts  at  112 — 113°,  and  explodes  at  a  higher  temperatui-e. 

Isonitrosoacetophenone  reacts  with  liydroxylamine  in  a  similar 
manner,  foi-ming  phenylglyoxime  and  a  substance  insoluble  in  ether 
and  in  all  common  oroanic  solvents.  It  dissolves  in  soda  with  a 
yellow  colour,  and  is  reprecipitated  by  acids  in  white  flakes  having 
the  composition  CisHia^s'sO.v  It  also  dissolves  in  hot  hydiochloi-ic 
acid,  but  separates  out  unaltered  on  cooling,  and  is  probably  identical 
with  the  compound  obtained  by  Miiller  and  Pechmann  by  the  actiun 
of  hydroxylamine  on  phenylglyoxal  (Abstr.,  1890,  51). 

H.  G.   C. 

FoiTnation  of  Zinc  Propionate  by  the  Action  of  Carbonic 
Anhydride  on  Zinc  Ethide.  Bv  K.  Sch.mitt  {J.  pr.  Chrm.  [2],  42, 
.'>68 — 569). — Wanklyn  (Antialen,  107,  125)  obtained  sodium  ])ropion- 
ate  by  acting  on  zinc  sodium  ethide  with  carbonic  anhydride.  The 
author  has  succeeded  in  synthesising  zinc  propionate  by  acting  ou 
zinc  ethide  with  liquid  cai-bonic  anhydride  in  an  autoclave  at 
150 — 160°.  At  the  same  time  there  is  a  secondary  reaction,  by  whicli 
some  of  the  zinc  propionate  is  decomposed  into  diethyl  ketone  and 
zinc  carbonate.  A.   G.  B. 

Preparation  of  Cerotic  Acid.  By  T.  Maeie  (/.  Pharm.  [5j,  22, 
348 — 344). — 125  grams  of  bees"-wax  is  heated  with  3  litres  of  93° 
alcohol  for  two  hours.  After  cooling,  the  alcoholic  jelly  is  poured  off 
and  the  treatment  with  alcohol  is  repeated  two  or  three  time?;,  and 
each  time  for  a  longer  period,  until  the  whole  of  the  cerotic  acid  is 
removed.  The  alcoholic  portions  are  united,  filtered,  and  distilled 
with  a  little  potash,  to  retain  the  volatile  acids  which  have  been  re- 
moved from  the  wax,  and  the  distillate  serves  to  dissolve  the  impure 
acid  upon  the  filter.  This  solution  being  heated  to  boiling,  the  myricin 
contained  forms  minute  droplets,  which  are  deposited  on  cooling 
ipiietly,  and  adhere  closely  to  the  flask.  The  supernatant  jelly  is 
poured  on  to  a  filter  and  washed  with  a  small  quantity  of  alcohol. 
After  three  such  treatments  and  two  crystallisations  from  alcohol,  the 
acid  is  colourless,  and  melts  at  76 — 77°  ;  it  is  then  almost  pure.  If  con- 
verted into  the  lead  salt,  according  to  Brodie's  method,  ether  extracts 
but  an  insignificant  amount  of  matter,  and  the  regenerated  acid  melts 
at  'i6\  J.  T. 

Formation  of  Ethereal  Salts  by  Means  of  Ethyl  Chloro- 
carbonate.  By  K.  Orru  and  W.  Otto  {ArcLPharm.,  228.  500—516). 
— When  ethyl  chlorocarbonate  is  gradually  added  to  sodium  formate 
covered  with  about  twice  its  volume  of  alcohol,  carbonic  anhydride  is 
at  once  evolved ;  after  remaining  some  time  at  the  ordinary  tempera- 
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tiire,  the  liquid  contains,  besides  sodium  chloride  aud  ethyl  carh- 
iinate,  ethyl  formate  and  free  formic  acid,  with  perhaps  some 
free  liydrochloric  acid.  To  separate  the  ethyl  formate,  the  solution 
is  supers;»turatcd  with  sodium  carbonate,  water  added,  if  necessai-y, 
and  sodium  clilonde  to  j'educe  the  solubility  of  the  formate,  which  is 
then  siphoned  off,  placed  over  ip^nited  potash,  and  purified  by  frac- 
tional distillation.  An  intermediate^  caiboxy-compound  is  su])posed 
to  be  formed  durinj?  the  reaction,  thus :— H-COOXa  +  ClCOOEt  = 
XaCl  +  HC()*()-C(JOEt  ;  this  ethvlic  carboformate  is  parth  decom- 
posed directly,  thus :— HCO-O'COOEt  =  CO^  +  HCOOEt '(I),  and 
the  remainin<,'  part  under  the  action  of  water  fi-om  the  alcohol  gives 
HCO-0-COOEt  +  H,0  =  CO,  +  EtHO  -f  HCOOH  (II).  If  alcohol 
and  water  be  excluded,  equation  (I)  still  holds  good,  but  the 
i-emaining  pai-t  of  the  carboformate  is  decomposed  as  follows:  — 
L>HCO-0-COOEt  =  Et^COj  +  CO,  +  (HCO)^©  (III),  the  latter 
immediately  decomposing  into  formic  acid  and  carbon  monoxide. 
Sodium  acetate  treated  with  alcohol  and  ethyl  chlorocai-bonate 
similai'ly  yields  acetic  anhydride  and  also  ethyl  carbonate,  showing 
that  a  reaction  analo<,'ous  to  (III)  holds  good  here,  thus:  — 
liMeCO-0-COOEt  =  (MeCO),0  -I-  Et.COa  -f  CO,.  Calcium  pro- 
})i(mate,  sodium  isovalei'ate,  and  sodium  stearate  yielded  analogous 
ctliyl  compounds.  Three  monobasic  acids  of  the  aromatic  series  were 
next  examined.  Sodium  benzoate  when  acted  on  by  ethyl  chloro- 
carbonate  in  presence  of  alcohol  formed  essentially  ethyl  ben/oate 
and  benzoic  anhydride,  whilst  when  water  is  excluded  ethyl  carbonate 
is  also  formed.  Here  also  an  intermediate  carboxy-compound, 
CtiHsCO'O'COOEt,  is  supposed  to  enter  into  the  reaction,  analogous 
to  the  Compound  formed  with  formates.  Pota.ssium  metatoluate 
yielded  ethyl  metatoluate  and  a  larger  amount  of  metatoluic  an- 
hydride. Kext,  the  sodium  salt  of  an  isomeride  of  the  last  acid, 
phenylacetic  acid,  was  treated.  This  yielded  ethyl  phenylacetate, 
but  no  anhydride,  and  in  this  respect  resembles  the  fatty  series.  Of 
bibasic  acids,  the  potassium  salt  of  oxalic  acid  yielded  scarcely  any 
ethyl  oxalate  in  presence  of  alcohol,  owing  to  the  precipitation  of  the 
salt  from  its  aqueotis  solution  by  this  alcohol.  In  the  absence  of 
alcohol,  a  small  quantity  of  ethyl  oxalate  was  formed  after  some  days. 
With  potassium  succinate,  the  reaction  was  very  energetic.  Ethyl 
})otassiuni  succinate  was  produced,  and  a  little  ethyl  carbonate.  In 
the  bibasic  aromatic  series,  potassium  phthalate  was  employed.  Ethyl 
phthalate  was  formed,  but  much  phthalic  acid  was  re-formed. 
Finally,  sodium  salicylate  yielded  a  little  ethyl  salicylate  and  car- 
bonate, aud  aoaiu  much  of  the  salicylic  acid  was  regenerated. 

J.  T. 
Pimelic  Acids.  By  C.  A.  Bischoff  and  K.  Jauxsxtcker  (Ber.,  23, 
S.399 — 34.09). — Symmetrical  diraethylglutaric  acid  (m.  p.  105^),  from 
methyl  iodide  and  ethyl  isobutenyltricarboxvlate,  is  identical  with 
the  "  trimethylsuccinic  acid"  from  ethyl  methylmalonate  and  ethyl 
bromisobutyrate,  and  also  with  the  acid  from  ethyl  methylmalonate 
and  methyl  iodide,  as  well  as  with  Zelinsky's  acid  (compare  Abstr., 
1890,  182).  On  heating  with  hydrochloric  acid  in  a  sealed  tube  for 
24  hours  at  2^0 — 250°,  the  para-acid  is  formed  (loc.  cit.). 
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After  the  separation  of  dimetlijlglutaric  acid  from  the  prodnet  of 
the  action  of  methyl  iodide  on  ethyl  isohutenyltricarboxylate, 
the  lower  fraction,  boiling  at  200 — 245°,  yields  a  compound  which 
has  the  formula  CgHioOi;  two  preparations  showed  the  melting  points 
gS_92^  and.  103 — 118°,  whilst  the  electrolytic  conductivities. 
[u]co  =  353,  are  k  =  0-0114  and  00112  respectively.  This  acid 
appears  to  occupy  a  position  in  the  series  intermediate  between 
methylsuccinic  acid  and  antidimethylsuccinic  acid  ;  the  formula  points 
to  its  being  an  isomeric  dimethylsuccinic  or  ethylsuccinic  acid.  The 
paper  concludes  with  a  systematic  comparison  of  the  acids  obtained  : 
(I)  by  the  oxidation  of  castor  oil ;  (II)  from  araylene  bromide  (tri- 
7nethylsuccinic  acid)  ;  (III)  from  methylene  iodide  and  ethyl  methyl- 
malonate  (dimethylglutaric  acid) ;  (IV)  from  methyl  iodide  and 
ethyl  isobutenyltricarboxylate.  J.  B.  T. 

EthyldimethylsTiccinic  Acid.  By  C.  A.  Bischoff  and  X. 
Mi.vjz  {Ber.,  23,  341U — 3413). — Ethyldimethylsuccinic  acid, 

C00H-CHEt-CMe2-C00H, 

is  prepared  by  heating  ethyl  orthobromisobutyrate  with  ethyl  sodium 
ethylmalonate  in  xylene  solution  at  180 — 190°  for  21  hours,  under  a 
pressure  of  3  atmospheres  the  product  appears  to  consist  of  a 
mixture  of  two  ethereal  salts ;  it  is  hydrolysed  with  potash,  and, 
after  purification,  the  pure  acid  crystallises  from  benzene  or  water  in 
hirg,  concentric  prisms,  melts  at  139°  (uncorr.),  and  is  insoluble  in  light 
petroleum,  carbon  bisulphide,  and  xylene,  but  readily  dissolves  in  ether, 
acetone,  chloroform,  or  glacial  acetic  acid.  The  electrolytic  conduc- 
tivity is  *:  ^  00582  [«oo  =  351].  The  barium  and  silver  salts  have 
been  prepared ;  the  latter  is  crystalline,  and  insoluble  in  water. 

J.  B.  T. 

Tetramethylsuccinic  Acid.     By  K.  Auwers  and  J.  A.  Gardner 

CO 
{Iter.,    23,    3622 — 3625). — Tetrametlylsuccinimide,   C6Hi2<^p^]>'NH, 

is  prepared  by  dissolving  tetramethylsuccinic  acid  in  aqueous 
ammonia ;  the  solution  is  evaporated,  and  the  residue  heated  at  230° 
for  several  himrs  in  a  sealed  tube ;  the  compound  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  flat  needles,  melts  at  187°, 
and  may  be  distilled  without  decomposition  ;  it  may  also  be  prepared 
by   heating   the    anhvdride   with    aqueous    ammonia    at   100°.      The 

CO 

2'henylimide,  CsSl2<^r^r^^^Ph,  is  obtained  by  the  action  of  aniline 

on  the  acid  or  anhydride,  and  crystallises  from  dilute  alcohol,  or  a 
mixture  of  benzene  and  light  petroleum,  in  needles,  melts  at  88°,  and 
is  insoluble  in  cold  water. 

By  treating  the  acid  with  phenylhydrazine,  only  one  compound  is 
obtained,  which  crystallises  in  flat,  lustrous  needles  melting  at 
124^;  it  may  be  volatilised  without  decomposition,  and  has  the 
„  ,     CMe,-CO-NH-^  CMe,-CO^  ,^^,,,„, 

'^'^■"^^^^  6Me.C0.i^Ph>  °^  6Me.C0>^-^^^^-  ^^^  ^^^^^"^^ 
is  the  sole  product  formed  by  the  action  of  phosphorus  pr^ntachloride 
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on  tetramcthylsurc'Inic  acid  or  its  salts.  Witli  rcRorcJnol,  the  acid 
yields  a  fluorescein  derivative,  which  dissolves  in  acids  witli  a  red 
coloration,  and  a  green  fluorescence.  J.  B.  T. 

Homologues  of  Maleic  Acid.  By  C.  A.  Bischoff  (Ber.,  23. 
.'it  14  'M^'-'j.  A  reply  to  Anscliiitz's  paper  (this  vol.,  p.  17»);. 
The  affinity  of  sodium  for  oxygen  is  greater  than  that  of  h^-drogen. 
consequently,  in  hydrogen  sodium  carbonate  the  oxygen  of  the  group 
UXa  is  at  a.  greater  distance  from  the  carbon  atom  than  that  of  the 
group  OH;  in  carbonic  acid,  however,  the  oxygen  atoms  of  both 
hydroxyl  groups  are  equally  di.stant  from  the  carbon  atom  ;  hence 
(  ollisions  readily  occur,  and  the  compound  decomposes  into  water 
and  carbonic  anhydride.  The  same  principle  Ls  illustrated  by 
reference  to  acetaldehyde  atid  chloral  hydrate.  A  comparison  is 
then  instituted,  by  means  of  model.s,  between  succinic  and  maleic 
acid.*?,  on  the  one  hand,  and  symmetrical  dimethylsuccinic  and  pyro- 
cinchonic  acids  on  the  other ;  it  is  shown  that  the  hydroxyl  groups 
approach  as  clo.seIy  as  in  the  case  of  carbonic  acid.  As  regards  the 
inrtuence  of  the  other  atoms  or  groups  in  the  molecule,  the  elimina- 
tion of  two  hydrogen  atoms  from  succinic  acid,  or  their  displacement 
by  two  methyl  groups,  facilitates  the  formation  of  anhydrides.  It  is 
jjroposed  to  determine  what  influence  the  ethyl  and  methyl  groups 
iiave  on  the  elimination  of  water  from  maleic  acid. 

By  the  action  of  bromine  on  propenyl tricarboxylic  acid,  carbonic 
anhydride  and  hydrogen  bromide  are  evolved,  and  the  resulting 
succinic  acid  derivative,  COOH-CHMe-CHBr-COOH,  yields  citraconic 
acid  on  distillation,  whilst  by  the  action  of  hydrocldoric  acid  at 
1(J0",  mesacunic  acid  is  formed.  Eth}  Iniale'ic  and  ethylfumaric  acids 
are  prepared  in  a  similar  manner  from  butenyltricarboxylic  acid. 
Uisubstituted  maleic  acids  may  be  obtained  from  the  corresponding 
succinic  anhydrides  (compare   Bischoff  and  Voit,  Abstr.,  189u,  743;. 

E thill inethylmah.'ic  a7ihi/dride  is  a  colourless  oil  which  boils  at  237°, 
is  soluble  in  potash,  and  is  reprecipitaied  unchanged  by  hydrochloric 
acid.  Xerouic  anhydride  i.s  formed  in  the  same  way  from  diethyl- 
succinic  anhydride.  J.  B.   T. 

Combination  of  Malic  Acid  with  Potassium  Sodium  Molyb- 
date  and  with  Acid  Sodium  Molybdate.  By  D.  Gkknez  (Compf. 
rend..  Ill,  792 — 794;;. — The  salts  were  added  gradually  to  a  solution 
of  a  definite  quantity  of  malic  acid,  the  total  volume  of  liquid  being 
kept  constant,  and  the  rotatory  power  was  determined  in  the  manner 
previously  described.     With  potassium  sodium  molybdate, 

K,0.2Xa.,0,:BMo03,14H20, 

the  Ifevorotatory  power  at  first  increases  in  proportion  to  the  quantity 
of  salt  added,  and  attains  a  maximum  when  three  equivalents  of  aciil 
are  pre.sent  for  each  equivalent  of  salt.  Subsequent  variations  in 
rotatory  power  indicate  the  formation  of  compounds  containing 
respectively  3  equivalents  of  acid  and  2  of  the  salt,  3  equivalents  of 
the  acid  and  3-.5  of  the  salt,  and  3  of  the  acid  and  65  of  the  salt. 
With  malic  acid  and  the  acid  sodium  molybdate,  3Na20,7Mo03,  the 
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variations  in  rotation  indicate  the  formation  of  a  compound  of 
3  equivalents  of  acid  and  1  of  the  salt,  and  a  compound  of  equal 
equivalents  of  the  acid  and  the  salt,  the  phenomena  bein<^  analogous 
to  those  observed  with  ammonium  moljbdate,  although  the  rotatory 
powers  are  somewhat  larger.  C.   H.  B. 

Ethyl  Isobutenyltricarboxylate.  By  C.  A.  Bischoff  (Ber.,  23, 
o395— 3399).— Auwers  and  Jackson  have  shown  (Abstr.,  1890,  1098) 
that  the  compound  obtained  by  the  action  of  ethyl  methylmalonate 
on  ethyl  bromisobutyrate  has  the  formula 

CMe(COOEt)2-CH2-CHMe-COOEt, 

and,  when  hydrolysed,  j-ieldsdimethylglutaric  acid  with  elimination  of 
carbonic  anhydi-ide.  The  author  had,  however,  previously  prepared, 
in  a  similar  manner,  an  identical  compound  from  ethyl  isobuten^d- 
f  ricarboxylate  and  methyl  iodide,  which  he  considered  to  bo  trimethyl- 
succinic  acid.  Further  investigation  has  shown  that  "ethyl  iso- 
butenyltricarboxylate "  consists  of  two  compounds  of  the  formuliB 
COOEt-CMe.-CH(COOEt>.  and  COOEt-CHMe-CH.-CH(COOEt), 
respectively,  and  that,  on  hydrol3'sis  and  elimination  of  carbonic 
aidiydride,  it  yields  a  mixture  of  a-methylglutaric  acid  and  dimethyl- 
succinic  acid,  which  may  be  sepaiated  by  fractional  distillation.  Xo 
trimethylsuccinic  acid  could  be  isolated  from  the  methyl  iodide  and 
ethyl  isobutenyltricai'boxylate  product,  which,  therefore,  consists 
only  of  dimethylglutaric  acid.  Trimethylsuccinic  acid  has,  howevei", 
])reviously  been  prepai-ed,  and  is  known  by  the  name  isopimelic  acid 
(compare  this  vol.  p.  289).  "  J.  B.  T. 

Action  of  Nitrous  Acid  on  Amido-derivatives.     By  E.  A. 

Ki.oiiBiE  {Eec.  Trav.  Chim.,  9,  13i — 154).—  The  action  of  nitrous  acid 
on  the  following  compounds  has  been  investigated  by  the  author  in 
order  to  determine  the  influence  on  the  action  of  the  accumulation  of 
negative  groups  in  the  amido-deriv^ative. 

Nitrous  acid  acts  on  methyl  amidoformate  to  form  methyl  alcohol, 
■with  evolution  of  nitrogen  and  carbonic  anhydride.  With  the  same 
reagent,  ethyl  methylamidoformate  yields  a  nitroso-derivative, 
NO-NMe-COOEt,  which  is  a  red  liquid  of  sp.  gr.  1-133  at  15°,  boiling 
at  70°  under  a  pressure  of  27  mm.  JMethyl  methylamidoformate  also 
forms  a  nitroso-compound,  NO'NMe-COOMe,  having  similar  proper- 
ties to  the  last-named  compound.  ^Methyl  ethylamidoformate,  in 
aqueous  solution,  is  acted  on  by  a  current  of  nitrogen  trioxide,  and 
forms  a  nitroso-derivative,  NO'NEt-COOMe,  which  is  a  dark-orange 
liquid  of  sp.  gr.  1-143  at  15°. 

Methi/l  acetylaniidiiformafe,  which  is  obtained  by  the  action  of  ethyl 
methylcarbamate  on  acetic  chloride  at  a  moderate  heat,  is  a  crystal- 
line substance  which  melts  at  93°,  and  is  very  soluble  in  water, 
alcohol,  ether,  chloroform,  and  crystallises  easily  from  benzene.  On 
treating  an  aqueous  solution  of  this  substance  with  nitrogen  trioxide, 
decomposition  occurs  according  to  the  equation  CHa'CO-NH-COOMe 
+  HNO2  =  CH.-COOH  -h  N2  +  CO,  +  MeOH. 
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Mfthyl  imifl(j.liforniate,  NH(C0()Mt')2,  is  prepared  by  mixint; 
methyl  ciiloroformate  ( 1  nK)l.)and  methyl  arnidoformate  (1  niol.)  with  4 
parts  of  toluene,  and  aeting  on  the  mixture  with  sodium  (1  mol.).  After 
tiltratiou  of  the  product,  the  uiiattacked  sodium  is  i-emoved  from  tlte 
residue,  and  the  mass  is  treated  with  dilute  sulp'iunc  acid,  wliich 
vields  up  to  toluene  a  crystalline  substance  melting^  at  134°;  this  is 
verv  soluble  in  water,  alcohol,  acetone,  and  chloroform,  sli^litlv 
soluble  in  ether,  and  almost  insoluble  in  light  petroleum.  Nitrous 
:icid  has  no  action  whatever  on  this  substance,  neither  has  it  anv 
action  on  ethyl  diinethylaniidoftjnnate  or  on  the  corresponding  methvl 
derivative. 

Ethijl  methiilacptylamiiloformafe  cannot  be  made  by  acting  on 
ethyl  nitrosoinethylamiuoformate  with  acetic  aidiydride  or  on  ethvl 
niethylcarbaniate  with  the  same  reagent;  but  in  presence  of  zinc 
chloride,  the  reaction  occurs  in  the  latter  ca.se.  Ethyl  methylcarb- 
amate  (60  grams),  acetic  anhydride  (30  grams),  and  zinc  chh)ride 
(4  grams)  are  heated  for  some  minutes  at  the  boiling  point  o(  the 
mixture  nntil  a  yellow  coloration  is  produced  ;  the  liquid  is  ex- 
tracted with  ether,  and  yields,  on  distillation,  a  liquid  which  boils 
at  189°  (orr.)  and  has  a  sp.  gr.  1083  at  15°,  its  melting  point  being 
8 — 9^.     Nitrous  acid  does  not  act  on  this  substance. 

Ethyl  nitrosomethylamidoformate,  NO'XMe-COOEt.  This  red  liquid 
is  dissolved  in  all  [)roportious  by  alcohol,  ether,  and  benzene,  and  is  but 
slightly  soluble  in  water  although  distillable  with  steam.  The  analogy 
in  the  composition  of  this  substance  to  that  of  ethyl  nitromethvl- 
carbamate  led  the  author  to  treat  it  with  ammonia,  which  does  not 
react  except  in  the  presence  of  water,  when  it  forms  ethyl  carbamate 
and  methyl  alcoliol  with  evolution  of  nitrogen,  pointing  to  the  forma- 
tion of  a  compound  XHMe;XO,  which  immediately  decompo.ses. 
Aqueous  solutions  of  mono-  and  of  di-mcthylamine  react  similarly  to 
form  the  compounds  NHMe-COOEt  and  XMcj-CUOL't,  boiling  at  165' 
and  147°  (corr.)  respectively.  Ethyl  ethylcarbamate  reacts  on  the 
substance  with  formation  of  nitrogen,  carbonic  anhydride,  and  ethyl 
methylamidoformate.  In  contradistinction  to  the  nitroderivative, 
KO/NMe*COOEt,  which  yields  with  ammonia  an  acid  nitr..inine, 
NHMe-XOa,  the  nitroso-derivative  furnishes  only  decomposition 
products  of  a,  corresponding  nitrosamine,  XHMe'XO ;  the  author 
endeavoured  to  isolate  its  potassium  and  barium  salts,  but  was  un- 
successful. Mineral  acids  decompose  ethyl  nitrosomethylamido- 
formate  Avith  substitution  of  hydrogen  for  the  group  XO  ;  oxidation  is 
effected  by  an  acid  solution  of  potassium  permanganate,  but  the 
nitroso-compound  is  not  converted  into  the  nitro-compound. 

By  reduction  of  ethyl  nitrosomethylamidoformate  with  zinc-dust 
and  acetic  acid,  a  colourless  solution  is  formed,  having  strong  reducing 
properties,  and  probably  containing  the  hydrazine,  XHs-XMe-COOEt  ; 
but  this  the  author  was  unable  to  isolate,  or  to  obtain  a  condensation 
product  of,  with  aldehydes.  At  the  same  time,  a  small  quantity  of  a 
white  powder,  which  melts  at  127 — 128°  and  sublimes  at  18u°,  is 
obtained  ;  this  appears  to  be  ethyl  dimethyltetrazonedicarboxjlate, 
X'2(XMe*C00Et)o.  This  substance  is  also  formed  when  the  liquid 
resulting-  from  the  reduction   of  a  solution  of  the  mtroso-compouud 
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is  oxidised  by  potassium  permanganate,  ferric  chloride,  or  bromine 
water,  the  last  reagent  affording  the  better  yield.  It  is  soluble  in 
alcohol,  benzene,  acetone,  or  acetic  acid,  but  is  insoluble  in  water, 
ether,  light  petroleum,  or  solutions  of  the  aqueous  hydroxides  or 
the  mineral  acids. 

By  similar  reactions,  methyl  nitrosoamidoformate  yields  the  tetr- 
azone,  NjCXMe-COOMe),,  which  melts  at  184°  ;  and  methyl  nitroso- 
methylaraidoformate,  the  corre-^ponding  derivative,  No(NEt-COOMe).^, 
melting  at  88 — 89°.  The  author  concludes  with  theoretical  specula- 
tions as  to  the  rationale  of  the  reactions.  T.   G.  N. 

Reduction  of  Glycuronic  Acid  by  Sodium  Amalgam.  By  H. 
Thierfelder  (Zeit.  physiol.  Ghem.,  15,  71 — 76;  compare  Abstr., 
1887,  717;  1889,  337). — Pure  sodium  glycuronate  Avas  dissolved  in 
five  times  its  weight  of  water  in  a  loosely-stoppered  flask,  and  a  little 
2"5  per  cent,  sodium  amalgam  added,  when  hydrogen  was  evolved; 
the  liquid  was  then  neutralised  by  sulphuric  acid,  and  moie  amalgam 
added;  after  some  weeks,  all  the  glycuronic  acid  had  disappeared. 
The  liquid  was  filtered,  acidified  with  sulphuric  acid,  and  excess  of 
alcohol  added  ;  the  sodium  sulphate  thus  precipitated  was  filtered  off, 
and  the  filtrate  evaporated  to  dryness  on  the  water-bath,  with  the 
addition  of  barium  carbonate.  The  residue  was  taken  up  wirh  water, 
filtered,  concentrated,  acidified  with  sulphuric  acid,  and  extracted  with 
a  mixture  of  alcohol  and  ether.  The  extract  was  evaporated  to  a  syrup, 
when,  after  a  short  time,  small,  colourless  crystals  were  deposited  ; 
on  recrystallisation  from  water,  rhombic  crystals,  1  cm.  long,  were 
obtained.  Details  are  given  relating  to  the  measurement  of  the  crystals. 
The  substance  has  a  slightly  sweet  taste,  is  readily  soluble  in  water, 
but  only  sparingly  in  alcohol.  It  melts  at  178 — 180°,  and  has  the 
composition  CbHi^Ot.  Its  barium,  calcium,  and  potassium  salts  wei-e 
examined.  Examination  of  the  solubilities  and  circular  polarisation 
(the  free  acid  is  optically  inactive)  excluded  gluconic  and  galactonic 
acids.  It  does  not  reduce  Fehliug's  solution,  so  it  cannot  be  mannitic 
acid.  Similar  considerations  lead  to  the  conclusion  that  it  is  not 
either  of  the  three  mannonic  acids  :  so  it  is  not  the  same  as  any 
known  acid  with  the  formula  CsHjoOg ;  the  nature  of  the  new  acid 
must  therefore  be  the  subject  of  renewed  investigation. 

W.  D.  H. 

Action  of  Methyl  Iodide  on  Furfurylamiae.  By  M.  Zexoxi 
(Gazzetta,  20,  513 — 517). — Furfurylamiue  may  be  readily  prepared 
in  considerable  quantities  by  reducing  furfuraldoxime  with  alcohol 
and  sodium.  The  yield  is  20  per  cent.  When  a  solution  of  furfuryl- 
amiue (1  part),  in  twice  its  volume  of  methyl  alcohol,  is  heated 
with  methyl  iodide  (5  parts),  the  product,  after  purification,  is  a 
white,  crystalline  powder  which  melts  at  118 — 120°,  and  has  the 
composition  C^HuOXI.  This  substance  has  the  general  properties  of 
the  iodides  of  the  organic  bases.  It  is  soluble  in  water  and  alcoliol, 
and  is  reprecipitated  from  the  aqueous  solution  on  addition  of  potash. 

...         ,    ,.    ^„/CH:C-CH.-NMeJ     ^, 
Its  constitution  is  probably  b±l<^  i  .     Ihe  correspond- 
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intr  hydrnx'de  is  formed  by  the  artion  of  moist  silver  oxide  on  tlie 
iodi(1e,  and  may  be  obtained  as  a  deliciuescent,  crystalline  mass  which 
absorbs  carbonic  anhydride  from  the  air.  The  chloride  is  obtained 
by  treating  the  iodide  with  fresh  moist  silver  chloride.  It  is  a  deb- 
(juescent  crystalline  compound.  The  aurochlnridr,  CmHuOXCI,  AuCl,,, 
plalinnchloride,  and  picrafe  are  yellow,  crvstalline  compounds  ;  the 
latter  melts  with  decomposition  at  about  180°. 

On  distilling  the  hydroxide,  an  alkaline  liquid  havinjr  an  odour 
resembling  that  of  trimethylamine  and  an  oily  product,  whicli  is 
resinified  by  hydrochloric  acid,  pass  over.  8.   B.  A.  A. 

Action  of  Acid  Chloriies  on  Bases  in  presence  of  Alkalis. 
By  C.  ScuoTTKN  (/i'-r.,  23,  84:^>0 — :34>1). — Polemical  remarks  on 
Marckvvald's  paper  (this  vol.,  p.  181). 

Pyromucic  and  Dehydromucic  Acids.  By  M.  Zknoni  (Gazzetfn, 
20,  r.l7 — 5L'0). — The  author  further  confirms  the  results  obtained  by 
Oliveri  and  Peratoner  (Abstr.,  1890,  1242)  ;  both  the  solid  product  of 
the  distillation  of  mucic  acid  and  the  mother  liquor,  after  sufficient 
jiurification,  yielding  ordinary-  pyromucic  acid  melting  at  132  — 138^. 
It\  the  course  of  the  experiments,  a  considerable  quantity  of  a  reddish- 
yellow  residue,  consisting  of  dehydromucic  acid,  was  obtained.  This 
compound  would  appear  to  be  more  particularly  formed  when  mucic 
acid  is  distilled  at  a  low  temperature.  The  methyl  salt  of  this  acid, 
f  ■6Ho05Me2,  crystallises  from  water  in  large,  white  needles,  and  melts 
at  112°.     It  is  not  affected  by  treatment  with  bromine  or  nitric  acid. 

The  hydrazone,  C40H,-C0*N,,H,Ph,  obtained  b}^  heating  the  theore- 
tical quantities  of  pyromucic  acid  and  phenylhydrazine,  crystallises 
in  white  needles,  and  melts  at  142 — 143°;  its  solution  in  concentrated 
sulphuric  acid  is  coloured  deep  violet  on  the  addition  of  ferric 
chloride.  S.  B.  A.  A. 

Bromobenzonitriles.  By  M.  Schopff  (Ber.,  23,  3435—3440).— 
The  best  method  of  preparing  these  nitriles  is  to  distil  the  coirespond- 
ing  bromobenzoic  acids  with  lead  thiocyanate.  The  yield  of  nitrile 
appears  to  be  better  the  lower  the  melting  point  of  the  acid. 

Orthnhrniiiohpnzonitfile  is  formed  by  distilling  orthobi-omobenzoic 
acid  (20  grams)  with  lead  thiocyanate  (3(3  gi-ams)  and  purifying  the 
product  by  steam-distillation.  Ic  crystallises  in  white  needles,  melts 
at  51°,  and  boils  at  251 — 253°  (uncor.)  under  754  mm.  pressure.  Ifc 
is  easily  soluble  in  hot  water  and  alcohol,  and  has  a  characteristic 
odour  resembling  that  of  benzaldehyde  and  benzonitrile.  The  yield 
amounts  to  45  per  cent,  of  the  theoretical.  Orthobromobenzonitrile 
can  also  be  obtained  by  distilling  orthobromobenzamide  with  phos- 
phoric anhydride. 

Orfhobromohenzoic  cHoride,  prepai-ed  by  the  action  of  equal  weights 
of  phosphorus  pentachloride  and  orthobromobenzoic  acid,  is  a  colour- 
less liquid  whicli  b-^ils  at  241 — 243°  (uncorr.)  under  757  mm.  pressure, 
and  gradually  solidifies  after  a  time.  It  has  an  odour  resembling  that 
of  benzoic  chloride,  but  less  pungent.  It  is  slowly  decomposed  by 
cold  water,  more  quickly  by  hot  water,  and  reacts  very  energetically 
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with  ammonia.  Orthobromnhenzamide,  prepai-ed  by  treatiiior  tlie 
chloride  with  finely  powdered  ammonium  carbonate  at  the  tempera- 
ture of  the  water-bath,  crys^tallises  from  hot  water  or  alcohol  in  long, 
hard  needles,  melts  at  loG°  when  heated  rapidly,  and  sublimes 
above  100°. 

Metabiomobenzonitrile  is  obtained  by  distilling  met;ibroniobenzoic 
acid  with  lead  thiocyanate,  and  is  extracted  from  the  distillate  with 
ether,  after  the  unaltered  acid  has  been  neutralised  with  dilute  am- 
monia.    It  crystallises  in  needles,  melts  at  38°,  and  boils  at  225°. 

Parahromohenzonitrile  is  best  prepared  from  parabromobenzamide 
by  distillation  with  phosphoric  anhydride  and  purification  of  the  pro- 
duct by  steam-distillation.  Owing  to  the  high  melting  point  of  pafa- 
bromobenzoic  acid,  only  33  per  cent,  of  the  theoretical  yield  is 
obtained  on  distilling  it  with  lead  thiocyanate.  It  crystallises  from 
hot  water  or  alcohol  in  slender,  white  needles,  melts  at  113",  is  some- 
what less  volatile  with  steam  than  the  ortho-compound,  siibliuies  in 
white  needles,  and  boils  at  235 — 237''  (uncorr.). 

"When  orthobromobenzonitrile  is  nitrated  and  the  product  hydro- 
lysed,  it  is  converted  into  orthobromometanitrobenzoic  acid  melting 
at  179 — 180°.  Parabromobenzonitrile,  when  treated  in  the  same  way, 
yields  parabromometanitrobenzoic  acid  melting  at  19^^^.  The  nitra- 
tion is  best  effected  by  means  of  a  mixture  of  potassium  nitrate  and 
sulphuric  acid.  By  employing  fuming  nitric  acid,  the  nitrile  remains 
unaltered. 

Ortliohromometa7iiirohemonitrile  crystallises  from  water  in  needles, 
melts  at  117°,  and  is  volatile  with  steam. 

Parahromometayntroberizoiiitrile  crystallises  in  white  needles,  melts 
at  I2U°,  is  not  so  volatile  with  steam  as  the  ortho-compound,  dissolves 
easly  in  hot  water,  alcohol,  and  acetone,  less  easily  in  chloroform  and 
benzene,  and  is  insoluble  in  light  petroleum.  The  amide  is  alone 
formed  if  the  parabromometanitiobenzonitrile  is  allowed  to  remain 
iu  the  nitric  acid  mixture  for  a  short  time.  The  amide  forms  colour- 
less needles,  melts  at  156°,  and  is  not  volatile  with  steam. 

E.  C.  R. 

Action  of  Methylcbloroform  on  Phenol  in  presence  of  Potas- 
sium and  Sodium  Hydroxides.  By  P.  Bigixelli  (Chem.  Cenfr., 
1890,  ii,  620  :  from  Amu  Chim.  Farm. ^12,  65— 68).— With  the  object 
of  generalising  the  reaction  between  chloroform  and  phenol  iu 
presence  of  potash,  by  which  hydroxyaldehydea  are  produced,  the 
author  substituted  methylcbloroform  for  chloroform,  when,  if  the  re- 
action were  similar,  hydroxybenzyl  methyl  ketone,  should  be  produced. 
Instead  of  this,  a  substance  of  the  formula  CuHjoO.  is  formed,  which 
the  author  regards  as  diphenylethylidene  ether,  CH..!C(0Ph)2.  It  i.s 
very  soluble  in  ether,  and  melts  at  95 — 96"^.  It  does  not  dissoh^e  in 
potash,  neither  does  it  react  with  phenylliydrazine.  With  bromine 
water,  a  compound  of  the  formula  CuHioBroOo  is  formed  without  any 
hydrogen  bromide  being  produced.  It  crystallites  in  plates  which 
melt  at  125°. 

A  second  substance  is  formed  in  the  above  reaction,  a  liquid,  which 
distils  with  steam  ;  after  drying  over  sulphuric  acid,  the  analysis 
gave  the  formula  CbHsO..,  which  agx-ets  with  that  of  orthohydroxy- 
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afetoplienonr?.  It  does  not,  however,  appear  to  combine  witli  plienvl- 
hyjiazine,  or  with  hydroxylaitiine.  By  treating  it  in  metliyl  alcdiol 
sohition  with  sodium  anialf^am,  a  crystalline  substance  smelling' 
.strongly  of  oil  of  roses  was  obtained.  J.  W.  L. 

Tetrachlorophenol.  By  L.  Hdgounenq  (Bull.  Soc.  Chim.  [3],  4, 
8—9  ;  compare  Abstr.,  ISI'O,  241). — Tetrachloranisoil  is  heated  witli 
liydriodic  acid  of  sp.  gr.  lo  (4  parts)  in  sealed  tubes  at  145 — 1+8^ 
for  20  hour.^,  and  from  the  solution  of  the  product  in  aqueous  soda 
tetracliloroplienol  is  precipitated  on  the  addition  of  hydrochloric  acid, 
and  after  washing  and  drying,  is  crystallised  from  light  petroleum. 
Thus  prepared,  it  forms  white  needles,  melts  at  152°,  is  sublim;ible, 
and  boils  at  'ITS''  with  decomposition.  Tetracliloroplienol  is  insoluble 
in  water,  but  dissolves  in  organic  solvents;  the  alcoholic  {solution 
decomposes  cnrI)onates  and  seems  not  to  be  poisonous.  A  mixture  of 
nitric  and  sulphuric  acids  decomposes  the  substance  with  formation 
of  cldoronitroquinones.  The  author  has  prepared  the  acetyl  deriva- 
tive, CeHCliAc,  and  the  ammonium,  silver,  lead,  and  copper  salts. 

T.  G.  N. 

Constitution  of  Thymoquinone  and  /^-Hydroxythymoqui- 
none  Derivatives.  (By  G.  J\Iazzak.\,  Gazzefta,  20,  4bl — 4b5). — 
In  a  ]ircvioii.s  paper  (see  Abstr.,  J890,  965),  the  preparation 
of  /:J-hydroxytliymoqninone  from  carvacrol  [Me  :  Oj :  Pr  :  OH  = 
1  :  o  :  0  :  4  :  5J  was  described.  To  characterise  this  compound  more 
fully,  the  anilide  and  toluidide  [NHPh  or  XH-CgH.Me  =  2]  were 
prepared  by  boiling  the  alcoholic  solution  of  the  quinone  with  aniline, 
or  toluidine,  respectively.  The  aniliJe  crystallises  from  alcohol  in 
minute,  deep-blue  scales,  dissolves  in  alkaline  hydroxides  forming  a 
violet  solution,  and  melts  at  185 — 187°,  whilst  the  isomeride  derived 
from  a-hydroxythymoquinone  melts  at  135°.  The  toluidide  also 
crystallises  in  blue  scales  which  melt,  however,  at  196 — 197°;  whereas 
the  corresponding  i.someride  melts  at  165°. 

It  is  noticeable  that  in  compounds  derived  from  thymol,  the  melt- 
ing point  is  lowered  in  passing  from  the  nitro-  to  the  dinitro- 
dei  ivativ^es,  and  from  the  hydroxythymoquiuone  to  either  the  anilide 
or  toluidide,  whilst  the  i-everse  occurs  in  the  corresponding  com- 
pounds from  carvacrol. 

The  author  regards  it  as  finally  established  that  the  3-brorao-  and 
/:J-bromohydro-thymoqninone  are  really  a-derivatives  [Br  =  2]. 

S.  B.  A.  A. 

Thymoquinone  Dioxime.  By  F.  Kehkmaxx  and  J.  Messinger 
(Ber.,  23,  3557 — 35G4). — As  already  shortly  mentioned  (Abstr., 
1890,  1403),  thymoquinone  dioxime,  C6H2Pr^Me(XOH).,,  may  be 
obtained  by  the  action  of  hydroxylamine  on  thymoquinone  monoxime 
(nitrosothymol).  In  order  to  prepare  it,  a  hot  saturated  alcoholic 
solution  of  the  latter  is  boiled  with  double  the  theoretical  quantity  of 
hydroxylamme  hydrochloride,  the  acid  set  free  being  nearly  neutral- 
ised from  time  to  time.  The  resulting  crystalline  powder  is  dis- 
solved in  warm  soda,  precipitated  by  acetic  acid,  and  recrystallised 
from  boiling  alcohol.      It  forms  yellowish-white  granules,  which  are 
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In-iolnble  in  water  and  ammonia,  sparinely  soluble  in  cold  alrobol 
and  acetic  acid,  and  readily  in  solutions  of  the  caustic  alkalis,  forminor 
salts  which  are  decomposed  by  carbonic  anhydride.  It  becomes 
brown  at  2u0°  and  decomposes  with  evolution  of  g-as  at  230".  Its 
solution  in  soda  has  the  colour  of  an  alkaline  solution  of  potas^iium 
feri"icvanide.  and  on  the  addition  of  very  concentrated  alkali,  the  sodium 
salt  sepai'^tes  out  in  srolden-yellow,  prismatic  crystals  which  are  very 
soluble  in  water.  The  dioxime  is  not  identical  with  the  polytliymo- 
quinone  dioxime  described  bv  Liebermann  and  Ilinski  (Abstr.,  1886, 
239). 

VVhen  an  alkaline  solution  of  potassium  ferricyanide  is  added  to  a 
similar  solution  of  thymoquinone  dioxime.  a  green,  flocculent  pi-ecipi- 
tate  of  dinitrosocumene  separates.  It  has  an  odour  resemblinof  that  of 
iodine  and  of  thymoquinone.  and  is  volatile  with  steam,  undergoing 
considerable  decomposition  at  the  same  time.  It  is  soluble  in  alcohol, 
ether,  and  acetic  acid  with  an  intense  green  colour,  the  solutions  also 
rapidly  undergoing  decomposition.  In  the  dry  state,  it  is  fairly 
stable,  and  melts  at  72°  to  a  greenish-yellow  liquid  which  then 
solidities  and  agrain  melts  at  130"  with  decomposition.  The  authors 
regard  it  as  most  probable  that  the  compound  has  the  formula 

C.H,MePr-<^?^;^;^I>  CeH,MePr». 

"When  boiled  with  nitric  acid  of  sp.  gr.  1'35,  it  is  converted  into 
paradinitrocuinene,  C6H2MePi'^(X02)2,  which  crystallises  from  hot 
dilute  alcohol  in  large,  colourless,  thick  prisms,  melts  at  77 — 78°.  and 
is  readily  soluble  in  alcohol,  ether,  acetic  acid,  and  benzene.  ^Vlien 
reduced  with  tin  and  hydrochloric  acid,  it  yields  paradiamidocnmene^ 
which  may  be  more  readily  obtained  from  thymoquinone  dioxime  by 
suspending  it  in  alcohol,  warming  with  an  excess  of  stannous  chloride 
and  hydrochloric  acid,  evaporating  the  alcohol,  diluting  with  water, 
and  adding  aqueous  soda.  The  base  is  extracted  -with  ether,  and 
the  solution  agitated  with  concentrated  hydi^ochloric  acid  as  long 
as  separation  of  the  hydrochloride  takes  place.  The  latter  is  dis- 
solved in  the  least  possible  quantity  of  hot  water,  and  concentrated 
hydrochloric  acid  added  ;  it  then  separates  in  well-developed,  colour- 
less, four-sided  plates,  which  are  quite  stable  in  the  air,  whereas  the 
free  base  readily  undergoes  oxidation.  The  diamidocumene  hydro- 
chloride obtained  by  Liebermann  and  Ilinski  {loc.  cit.)  is  identical 
with  the  foregoing,  but  the  latter  investigators  do  not  appear  to  have 
obtained  it  quite  pure. 

On  boiling  paradiamidocumene  hydrochloride  with  acetic  anhydr- 
ide and  anhydrous  sodium  acetate,  it  yields  the  diacetyl  compound, 
Ci4H2rJ^iOs,  crystallising  in  slender,  white,  silky  needles  and  meltino- 
a- 260°.  '  H.  G.  C. 

Cholesterol.  By  K.  Obermuller  (Zeit.  pltysiol.  Chem..  15,  37— 
48).— Two  fbrmula?.C,.H«0  and  C^TH^sOCReinitzer,  Abstr.,  1888, 1076), 
have  been  ascril^ed  to  cholefsteix)!  (cholesterin).  The  chief  object  of  the 
present  research  was,  by  the  analysis  of  certain  cholesterol  compounds, 
to  determine  which  is  the  correct  one.     The  general  result  of  the 
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analyses  is  that  Rfiiiitzer's  formula  is  correct.     The  lollowing  com- 
pounds were  prepareil  : — 

Potassium  chnh^st'roxidp,  C/;IItjOK,  was  prepared  by  placing-  potas- 
sium in  an  ethrreal  solution  of  cholesterol.  It  agrees  in  all  its  pro- 
perties with  Reinitzer's  sodium  cholesteroxidc. 

Chnlesteri/I  propionate,  CVTHti'CjHiO,,  was  prepared  by  heating  a 
mixture  of  cholesterol  with  propionic  anhydride  on  the  water-hath 
for  half-an-honr;  on  cooling,  it  sets  to  a  fatty  mass;  this  is  extracted 
with  ether,  and  the  propionate  precipitated  from  the  extract  bj 
hIcoIioI  in  the  form  of  rhombic  plates;  meltiner  point  98'.  It  is  easily 
soluble  in  ether,  benzene,  aiid  carbon  bisulphide,  sparingly  soluble  in 
alcohol.  After  fusion,  there  is.  on  coolifg,  a  play  of  colours  observed, 
blue,  gn-en,  orange,  and  red,  in  the  order  named,  by  reflected  light  ; 
the  complementary  colours  are  seen  by  transmitted  light.  In  order 
to  use  this  reaction  as  a  test  for  cholesterol,  the  latter  must  first  be 
obtained  in  a  pure  condition;  it  may  be  most  readily  freed  from  the 
fats  with  which  it  is  usually  mixed  by  the  method  of  saponification 
before  des.'ribed  (Abstr.,  189",  1474). 

Cholestnyl  h'^izoafe,  Cr;H4s-C:HjOj. — This  is  best  prepared  by  the 
action  of  benzoic  chloride  on  cholesterol ;  and  this  preparation  may 
be  used  for  the  quantitative  estimation  of  cholesterol.  The  crvs'ais 
are  plates  which  show  two  melting  points,  namely,  14-5°  and  178°.  A 
compound  with  similar  properties  was  prepared  from  isocholesterol. 

Choh'stpnjl  phfhahite,  CsHtCCOO'CrHtOs'  '^^'^  prepared  by  heating 
phthalic  anhydride  and  cholesterol  at  18"°,  and  crystals  obtained  bv 
the  addition  of  alcohol  to  a  hot  ethereal  solution.  It  is  sparincly 
soluble  in  cold  ether;  meltinor  point  182'5^. 

Cholesteryl  benzyl  ether.  CVH^'O'CtH:,  prepared  by  heating  sodium 
cholesteroxidc  and  benzyl  chloride  at  IChj",  was  crystallised  from  an 
alcoholic-ethereal  solution  in  thin  plates  meltinsr  at  7S^. 

Cholesteryl  propionate  dihromide.  CirH^Brj-CaH^Oj. — This  additive 
product  is  similar  to  that  prepared  previously  by  TVislicenus  and 
Moldenbauer.  CVTHi^iBrjO  (Annal&n,  146,  178).  by  the  action  of 
bromine  dissolved  in  carbon  bisulphide  on  pure  cholesterol,  and  to 
that  prepared  by  Reinitzer  (Wiener  Monatsh..  1888.  Heft  5),  bv  the 
action  of  bromine  on  cholesteryl  acetate.  This  substance  is  impor- 
tant, as  the  relation  between  carbon  and  bromine  gives  a  key  to  the 
formula  of  cholesterol.  Cholesteryl  bromobenzoate,  CTHiBrOo-CicU 
was  also  prepared  and  analysed.  W.  D.  H. 


i^i 


Derivatives  of  Diphenylamine.     By  0.  Erxst  {Ber.,  23,  3423 — 
3430) . — A  m  idoch  lorodiphenyla  m  ine, 

NHPh-CsHjCl-XH,  rXHPh  :  XH,  :  a  =  1  :  2  :  5], 

is  prepared  by  the  reduction  of  the  nitro-compound  with  stannous 
chloride,  tin.  and  hydrochloric  acid  in  alcoholic  solution  ;  it  crystaU 
lises  from  alcohol  in  long,  colourless  needles,  melts  at  99°,  and  is 
readily  soluble  in  ether,  benzene,  and  chloroform.  The  picraie 
crystallises  in  yellowish-brown  plares.      The  acetyl  derivative, 

KHPh-C,H,Cl-NHAc, 

X  2 
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is  formed  by  the  action  of  the  calculated  quantity  of  acetic  aiihydfide 
at  1()0".  and  crystallises  from  alcolnd  in  silky,  lustn^us  needles  which 
melt  at  150^. 

NPh 
Ethenylorthamidochlorodiphenyl'imine,  CMe«^-j^ >C6H3CI,    is   ob- 
tained on  boiling  tlie  amido-coniponnd  with  excess  of  acetic  anhydride  ; 
it  crystallises  with  difficulty  in  small,  colourless  needles.    The plafino- 
chloride  crystallises  from  alcohol  in  long,  brown  needles. 

PhenijJazimidochlorobenzene,    ^^^ ^>CfiH3Cl,  is  pi'epared  by  the 

action  of  nitrous  ac'd  on  orthamidochlorodiphenylamine  ;  it  cry.'«tal- 
lises  from  alcohol  in  colourless,  lustrous  needles,  and  melts  at  128°. 

Bv  the  cxidat'on  of  an  acid  solution  of  amidochlorodiphenylamin'^ 
with  ferric  chloride,  a  violet-red  dye  is  produced,  the  hydroc'donde  of 
which  crvstallises  in  yellowish-green,  metallic,  lustrous  needles;  tlie 
picrate  is  deposited  in  dark-green  needles  ;  the  snlphafe  resembles  the 
hydrochloride.  The  free  base  is  obtained  by  the  action  of  ammonia 
on  the  salts,  as  a  bro%vnish-rpd,  ci'ystalline  precipitate. 

On  heating  orthamidochlorodiphenylamine  with  an  equal  mole- 
cular proportion  of  aniline  hydrochloride  at  200°,  a  deep-blue  colourinj^ 
matter  is  formed;  dilute  solutions  exhibit  a  copper-i-ed  fluorescence. 
The  addition  of  ammonia  changes  the  colour  to  reddish-violet  with 
yello^v-red  fluorescence.  A  similar  substance  is  formed  by  heating 
(irthamido;hlorodipheuylamine  hydrochloride  alone.  This  compound 
probably  belongs  to  the  fluorindine  group,  but  its  constitution,  like 
that  of  the  previous  dye,  is  unknown. 

Jjiiiitrophenylamidotoluylaniine,  C6H3(X02)2'NH'CGH3Me'XH2 

[NH  :  (NO,),  =  1:2:4;   NH  :  XH,  =  1:2], 

is  prepared  by  the  action  of  dinitrochlorobenzene  on  orthotolnylene- 
diamine  ;  it  crystallises  from  alcohol  in  brownish- yellow  needles,  melts 
at  147°,  and  is  insoluble  in  water,  but  readily  dissolves  in  benzene  or 
chloroform.  The  compound  is  soluble  in  acids,  with  a  pale-yellow 
colour. 

DinitropJienylazimidotoluene,  ^^y/__^ ^N*C6H3(X02)2,  is  pre- 
pared by  the  action  of  nitrous  acid  on  the  previous  comTJOund  ;  it 
crystallises  from  alcohol  in  small,  pale,  brownish-yellow  needle-;, 
melts  at  186°,  and  is  insoluble  in  ether,  but  readily  dissolves  in  benzene, 
chlorofi/rm,  or  glacial  acetic  acid. 

Dinitrophevyl-ii-naphtliiilamine,  C„,H,-XH-C6H3(N02)2  [NH  :  (NO2). 
=  1  :  2  :  4],  is  prepared  from  dinitrochloiobenzcne  and  y3-naphthyl- 
amine ;  it  is  somewhat  sparingly  soluble  in  alcohol,  from  which  it  is 
deposited  in  brick-red  crystals,  and  melts  at  179°. 

Dmitrr^henyl-13-naphthoi,  C,nH;-0-C6H3(N02)2  [0  :  (N02>>  =1:2:4], 
is  obtained  from  /3-napbthol  as  a  pale-yellow,  viscia  liquid  which 
.solidities  after  some  time,  and  cry.stalHses  from  alcohol  in  stellate 
groups  of  pale-yellow  needles  melting  at  95°. 

The  corresponding  diamido-derivatives  are  prepared  by  the  reduc- 
tion of  these  three  nitro-com])ounds ;   diainidophenylamidotoluijlamine 
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and  dinmi(lopht')njJ-li-7i(iph/}njIariii}ie yield  azo-dcnvalives  on  oxidation, 
but  (li(imid(/ph>'>i)jl-(-i-iiajjhthul  does  not  yield  any  culouiiug  nuiitei-. 

•T.  J{.  T. 
Action  of  Phosphorus  Pentachloride  on  Hydroxyazobenzene. 
Hy  K.  Hkijmanx  and  11.  PauaMM  {JJer.,  23,  SboO—'Sob-i ) . — The 
action  of  pl)os|ihorus  pentacliloride  on  liydi-oxynzobenzene  was  first 
examined  in  187U  by  Kekiile  and  Hidej^h  (/>Vr.,  3,  2}o).  who  obtained 
a  cdnipound  which  they  believed  to  be  hydros vazobenzene, 

The  reaction  was  also  examined  by  Wallach  and  Belli,  and  Wallacli 
and  Kiepeiiheuer  (Absfr.,  1880,  5o6  ;  1882,  393),  who  also  found  the 
formula  Ci2Ui.,X,0i,  and  showed  that  the  substance  is  reconverted  bv 
sodium  in  alc()lu)lic  solution  into  hydroxyazobenzene,  but  that  \t 
does  not  3-icld  an  acetyl  compound,  and  is  insoluble  in  alkalis.  The 
last  two  properties  are  not  in  favour  of  the  above  constitutional 
formula,  and  the  authors  have  therefore  reinvestigated  the  reaction. 
They  find  that  when  equal  parts  of  hydroxyazobenzene  and  pliosphorus 
pentachloride  ai-e  warmed  on  the  water-bath  until  evolution  of 
hydrogen  chloride  ceases,  and  the  pi-oduct  no  longer  dissolves  in 
alkali  with  a  detp-yellow  colour,  a  mixture  of  two  compounds  is 
obtained  which  may  be  sepai-ated  by  tlie  difference  in  their  solubilities 
in  alcohol.  The  one  agrees  in  all  its  properties  with  the  so-called 
hydroxyazoxybenzene,  and  crystalli.-es  from  acetone  in  golden-yellow 
plates  melting  at  14-8°.  It  was,  however,  found  to  contain  phospliorus, 
the  empirical  formula  being  C3eH27N604P,  which  agrees  equally  w^ell 
with  the  figures  for  carbon,  hydrogen,  and  nitrogen  given  by  the  inves- 
tigators named  above.  Its  ready  conversion  into  hydroxyazobenzene 
is  due,  not  to  a  reducing  action,  but  to  the  alkali  present,  as  zinc-dust 
and  alcohol  are  without  action  on  it.  It  is  therefore  beiizeneazophenyl 
]  hosphatc,  PO(0*CoH4'X.'XPh)3,  and  may  also  be  prepared  by  acting  on 
the  potassium  salt  of  hydroxyazobenzene  with  phosphorus  oxychloride. 
The  second  product  of  the  reaction  crystallists  in  broad,  orange- 
yellow  needles,  melts  at  88^,  and  .sublimes  in  goldf^n  plates.  It  is 
identical  with  the  paracblorazobenzene  prepared  by  Heuraann  and 
Mentha  (Abstr.,  1886,  874;  from  paramidoazobenzeue.        H.   G.  C. 

Thiophenylhydrazine.  By  J.  Buhl  {Ber.,  23,  3482—3483).— 
Tliiophi^iKjUiijdraziae,  .^(CeHi'XH'XHo^s,  may  be  readily  obtained 
from  thioaniline  by  diazotising,  adding  sodium  hydrogen  sulphite, 
and  reducing  with  zinc-dust.  On  the  addition  of  concentrated  hydro- 
chloric acid,  the  hydrochloride  separates  out  as  a  sparingly  soluble 
salt,  which  is  collected,  pres.sed,  dissolved  in  water,  and  treated  with 
alkali,  which  precipitates  the  free  base  iri  small  plates.  The  lattei-, 
after  washing  with  cold  water,  is  I'ecrystallised  from  the  hot  liquid, 
and  separates  in  yellowish,  lustrous  plates  which,  on  drying,  form  a 
mass  resembling  paper.  It  melts  at  115'',  decomposes  at  130",  is 
sparingly  soluble  in  cold,  more  readily  in  hot  water,  easily  in  alcohol 
and  reduces  Fehling's  solution  in  the  cold.  Its  hydrochloride  and 
sulphate  fonn  white  powders. 
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Tbiophenvlliydrazine  readily  combines  with  2  mols.  benzaldehyde, 
forming  the' crystalline  hydrazone,  S(C6Hi-XoH:CHPh)2 ;  it  also  com- 
bines -svitli  phenylcarbamide.  H.   G.   C. 

Diamylphenylhydrazone.  By  S.  Grimaldi  (Chew.  Centr.,  1890, 
ii.  553  ;  Irom  L'Urot-i,  13, 19u — 193). — In  manner  similar  to  that  used 
for  the  preparation  of  nonylmethylphenylhydrazone  (Abstr.,  1890, 
1394),  the  author  has  now  prepared  its  isomeride,  cHamylpheni/lhi/dr- 
azone,  from  diamyl  ketone,  which  was  obtained  by  the  dry  distillation 
of  calcium  capronate.  The  ketone  combines  readily  with  phenyl- 
hydrazine,  the  elimination  of  water  commencing  at  ordinary . tempe- 
ratures, and  considei-able  development  of  heat  occurring  during  the 
process.  Jjiamylphemjlhydrazone,  C(C5H,i)o:N-NHPh,  is  an  oily, 
slightly-red  liquid,  having  a  strong,  agreeable  odour,  but  burning 
tate.  It  is  neutral,  insoluble  in  water,  soluble  in  ether,  alcohol, 
chloroform,  ic. ;  sp.  gr.  =  093896  at  0°.     It  remains  fluid  at  —9-5". 

J.  W.  L. 

Isomeric  Forms  of  Orthonitrophenylglyoxylic  Hydrazone. 
Bv  A.  Krausk  (Z>er.,  23,  3t)17 — 'i&l'l:  compare  Felirlin,  Abstr.,  1890, 
1117). — The  hvdrazone  is  converted  into  an  isomeric  form  (m.  p. 
188 — 189^^)  by  the  action  of  aqueous  potash  in  the  cold  ;  soda  is,  how- 
ever, without  action.  Both  compounds  yield  lead  salts,  from  which, 
on  treatment  Avith  sulphuric  acid,  the  original  substances  are  regene- 
rated. Isatic  hydrazone,  together  with  a  little  aniline,  is  formed 
from  each  compound  on  reduction  with  stannous  chloride. 

By  heating  the  hydrazone  with  sodium  ethoxide  and  twice  the 
molecular  proportion  of  ethyl  iodide  in  a  sealed  tube  for  three  hours 
at  130 — 140°,  the  ethyl  salt  is  obtained,  crystallising  from  alcohol  in 
vellow  prisms  melting  at  126 — 128°.  Xo  diethyl  derivative  could  be 
prepared. 

\Vhen  treated  with  hydrochloric  acid,  the  hydrazone  decomposes 
into  ammonia,  aniline,  and  resinous  matters. 

Metanitrophenylglyoxylic  hydrazone  is  dissolved  in  alcohol  and 
treated  with  aqueous  potash;  a  sparingly  soluble  salt  is  formed  which 
is  allowed  to  remain  for  24  hours  ;  on  the  addition  of  hydrochloric 
acid,  evolution  of  gas  takes  place,  and  a  green,  insoluble  compound  is 
obtained  which  melts  at  284 — 285°. 

The  author  considers  that  from  these  results  the  fonnulfe  previou.sly 
advanced  for  the  two  orthonitro-derivatives  are  no  longer  probable, 
and  he  suggests  that  the  isomerism  of  the  compounds  may  be  of  a 
stereometric  nature,  similar  to  that  of  many  oxiaaes,  and  explicable 
by  the  same  hypotheses.  J.   B.   T. 

Phenacyl  Sulphide.  By  J.  Tafel  and  A.  ]Mauritz  {Ber.,  23, 
?i74 — 3475). — In  a  paper  recently  published  by  Delisle  (Annalen, 
260,  250),  the  latter  has  described  acetonyl  phenyl  sulphide,  and  has 
announced  his  intention  of  preparing  other  ketonic  sulphides.  The 
authors  have  already  obtained  phenacyl  sulphide,  S(CH2"COPh)2,  and 
in  view  of  the  above  paper  of  Delisle,  now  publish  the  results  ot 
their  investigation. 

Phenacyl  sulphide  is  readily  prepared  by  dissolving  100  parts  of 
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bromacetophenoiie  in  40U  parts  of  alcohol,  and  adding  a  solution  of 
12  parts  of  sodium  in  4UU  parts  of  alcohol  saturated  with  hydrogen 
suipliiile,  cooling  well  during  the  addition,  and  subsequeutly  heating 
for  a  short  time  on  the  water-bath.  It  crystallises  from  alcohol  in 
compact,  colourless  prisms,  melts  at  77^,  is  very  slightly  soluble 
in  hot  water,  readily  in  alcohol,  acetic  acid,  cliloroform,  and  benzene, 
and  also  dissolves  in  cold  concentrated  sulphuric  acid  with  a  yeliow 
colour.  It  is  coloured  yelloiv  by  boiling  alkalis,  and  reduces  Fehling's 
solution  without  deposition  of  cupric  sulphide.  On  treatment  with 
an  alkaline  solution  of  hydroxylamine,  it  yields  the  dioxime, 

S(CHo-CPh:N0H)2, 

which  is  recrystallised  from  acetic  acid.  It  melts  at  151^,  and  is 
sparingly  soluble  in  water,  light  petroleum,  and  benzene,  readily  in 
alcohol,  ether,  and  acetic  acid.     The  dihydrazoiie, 

S(CH2-CPh:NjHPh)2, 

obtained  by  heating  the  sulphide  with  phenylhydrazine  at  ]00°, 
crystallises  from  alcohcl  in  slender,  colourless  needles  which  become 
yellow  in  the  air;  it  melts  at  14b — 147°.  It  is  readily  soluble  in 
benzene  and  chloroform,  almost  insoluble  in  water  and  dilate  acids, 
but  dissolves  in  cold  concentrated  sulphuric  acid  with  a  yellowish- 
green  colour. 

When  bromacetophenone  is  boiled  with  alcoholic  soda,  it  yields  a 
crystalline  compound  of  as  yet  unascertained  constitution,  which 
seems  to  have  the  formula  CisHuO^t'-  H.  G.  C. 

Metaparadiamidobenzoic    Acid.       By    A.    Zehra    {Ber.,    23, 

362o — 3635). —  [X  :  H  :  C  =  1  :  2  :  4]  JJifuranylquinoxalinemietacarb. 
(^ I C^  xj  Q yv 

oxylic   acid,     I  "    >C6H3-COOH,  is  prepared  by  the  action  of 

(^(CihlaUj.iS 

furile  on  metaparadiamidobenzoic  acid  in  glacial  acetic  acid  solution  ; 

it  crystallises  from  alcohol  in  pale-yellow  needles,  softens  at  235",  and 

melts  at  245"^.      The  compound  is  insoluble  in  benzene,  but  dissolves 

in  dilute  ammonia  or  alkaline  carbonates  ;   with  hydrochloric  acid,  it 

yields  a  yellowish-red   colour,  whilst   the  sulphuric   acid  solution  is 

clierry-red,  and  the  original  substance  is  precipitated  unchanged  on 

the  addition  of  water.      The  barium  salt,  (CnHgNjOJaBa,  crystallises 

in  pale-yellow  needles. 

CPhIN 
Diphenylquinoxalinemetacarboxylic  acid,   i       [    "^-CeHo'COOH,    prc- 

pared  from  diamidobenzoic  acid  and  benzile,  crystallises  from  glacial 
noetic  acid  or  alcohol  in  yellowish  plates  or  needles,  softens  at  28(J°,  and 
melts  at  '1'6'ff.  It  is  very  sparingly  soluble  in  organic  media,  but 
dissolves  in  alkaline  carbonates  and  hydrochloric  acid.  The  barium 
!<alt,  (CiiHisN20.;joBa  -h  3H,0,  crystallises  from  dilute  alcohol  in  small, 
white  needles.  The  ethyl  salt  is  deposited  from  alcohol  iu  white 
needles,  melts  at  151^,  and  is  insoluble  in  ammonia. 

Dimethylquinoxalinemetacarboxylic  acid,   i         \^C^:iCOOYi.,      is 

CMeiX 
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prepared  from  diamidobenzoic  acid  and  diacety]  ;  it  ciystallises  from 
alcohol  in  small,  white  needles,  softens  at  250°,  and  melts  at  257 — 260° 
Avith  decomposition.  It  is  readily  soluble  in  alkaline  carbonates  and 
hydrochloric  acid,  but  more  sparingly  in  benzene  or  ether.  The 
silver  salt,  diHgNjOaAg,  is  obtained  in  small,  white,  insoluble  needles. 

Methylhydroxyquinoxulinecarboxylic    acid,     i  ^-CsHs'COOH, 

prepared  from  diamidobenzoic  acid  and  pyruvic  acid,  resembles  the 
previous  compound,  and  crystallises  in  white  needles  which  blacken 
at  330°  without  melting,  the  baruiin  salt,  (CioH7N203)2Ba  +  SH.O, 
is  deposited  in  pale-yellow  needles. 

Methyl  phenylenedicarhoxymetaparadicarhamafe, 

C6H3(NH-COOMe)2-COOH, 

is  obtained  from  diamidobenzoic  acid  and  methN-l  chloroformate  ;  it 
crystallises  in  lustrous  needles,  softens  at  300°  and  melts  at  350°  with 
gas  evolution;  it  is  insoluble  in  water,  but  dissolves  in  alkaline 
carbonates.     The  silver  salt  is  gelatinous. 

Carhamidometaphenylcarboxylic  acid,  CO<^tj-rT>C6H3-COOH,  pre- 
pared from  diamidobenzoic  acid  and  carbonyl  chloride,  is  deposited  in 
small  needles  or  plates  which  are  scarcely  altered  at  360°  ;  it  is  very 
sparingly  soluble  except  in  alkaline  carbonates. 

TJtacetylmetaparadiainidohenzoic  arid,  C6H3(NHAc)o*COOH,  crystal- 
lises from  alcohol  in  small,  white  needles,  melts  at  218°  with  evolu- 
tion of  gas,  and  is  sparingly  soluble  in  dilute  hvdrochloric  acid. 

Formylparamidobemoic  acid,  COOH-C6H4-XH-COH  [X  :  C  =  1  :  4], 
is  prepared  by  dissolving  paramidobenzoic  acid  in  concentrated  formic 
acid ;  it  crystallises  from  alcohol  in  short,  white  needles  and  melts  at 
268^  with  decomposition.  Meianitroformylparamidobemoic  acid  is 
formed  by  the  action  of  fuming  nitric  acid  on  the  previous  compound  ; 
it  crystallises  from  alcohol  in  pale  yellow  needles,  and  melts  at  221° 
Avith  evolution  of  gas. 

MethenylamidinephenyleJiemetacarboxylie  acid, 

CH<jJ^>CeH3-C00H, 

is  prepared  by  the  reduction  of  the  nitro-compound,  and  crystallises 
from  dilute  formic  acid  in  white  needles  which  decompose  at  3^5° 
without  melting.  The  hydrochloride,  sulphate,  and  nitrate  are  crvstal- 
I'ne.  J.  B.''T. 

Substitution  of  the  Anilido-group  for  Halogen  Atoms  in  the 
Benzene  Nucleus.  By  M.  Schopff  (Ber.,  23,  3440—3445). — The 
behaviour  of  aniline  towards  parabromometanitrobenzoic  acid  has 
already  been  described  (compare  Abstr.,  1890,  374).  The  author 
finds  that  a  similar  reaction  takes  place  between  aniline  and  ortho- 
bromometanitrobenzoic  acid  and  the  corresponding  ortho-  and  para- 
nitriles  and  amides  and  the  sodium  salts  of  the  acids. 

Metanitro-orthanilidobenzuiG  acid,  NHPh-CeHarXOO'COOH,  pre- 
pared bv  the  action  of  aniline  on  orthobromometanitrobenzoic  acid,  is 
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olitainod  in  small,  straw-coloured  ucedh'S,  by  prpci])itating  its  ak-o- 
liolic  solution  withwatei-;  it  melts  at  247 — 24'8".  'J'he  anliydious 
podinm  salt  is  obtained  as  a  bi-ick-red  compound  by  adding  the 
theoretical  qnantit}'  of  sodium  to  a  solution  of  the  acid  in  absolute 
alcohol ;  it  absorbs  moisture  from  the  air,  and  then  crystallises  in 
vellow  needles  ccmtaininj?  2  mols.  HjO,  which  are  lost  over  sulphuric 
;icid.  The  barium,  calcium,  lead,  copper,  silver,  and  mercury  salts 
were  also  prepared.  The  ftlnjl  salt  of  the  above  acid  crystallises  from 
alcohol  in  yellow  plates,  and  melts  at  121°. 

Mi'fatntroparanilidohenzonifnlf,  NHPh*C6H3(X0i)*CX,  is  obtained 
by  carefully  heating  the  bromouitrile  with  aniline  for  a  short  time  ; 
it  crystjillises  from  alcohol  in  short,  brick-red  needles  or  plates  and 
from  hot  water  in  needles,  melts  at  126",  and  is  easily  soluble  in 
alcohol,  acetone,  chloroform,  and  benzene,  less  soluble  in  light 
petroleum.  Nitranilidobenzanilide  and  nitranilidobenzamide  are 
formed  in  this  reaction  if  the  heating  is  prolonged,  as  the  hydrogen 
bromide  liberated  in  the  formation  of  the  anilidonitrile  hydrolyses 
it  to  amide.  These  two  compounds  are  easily  separated,  as  the  former 
is  oidy  slightly,  the  latter  easily,  soluble  in  hot  alcohol.  Metanitro- 
paranilidobeiizatnide  ciystallises  in  yellow  needles,  melts  at  187^,  and 
l)y  the  further  action  of  aniline  is  converted  into  metanitroparanilido- 
beiizanilide. 

Metanitro-orthaiiilidohenzonitrile,  XHPh'C6H:,(N02)*CM,  is  sparingly 
.soluble  in  hot  water,  but  easily  soluble  in  alcohol ;  by  precipitation 
with  water,  it  is  obtained  in  lemon-yellow  needles  which  melt  at 
1  7''f.  Unlike  the  para-compound,  it  is  not  hydrolysed  by  prolonged 
heating  with  the  hydi-ogen  bromide  formed  in  the  reaction. 

E.  C.  R. 

Derivatives  of  Parabromometanitrobenzoic  Acid.  Bj 
A.  GrOH.MANX  (/)Vr.,  23,  344o — 3450). — Farabroiuometunilrobenznic 
chloride,  NO/CcH:,Bi'"t'OCI,  obtained  by  the  action  of  phosphorus 
])entachloride  on  parabromometanit;robenzoic  acid,  forms  yellowish- 
white  needles,  melts  at  ol — 58°,  and  is  soluble  in  benzene,  acetone, 
:ind  chloroform,  slightly  soluble  in  light  petroleum.  When  this 
compound  is  gently  warmed  with  aniline,  parabromometanitrobenz- 
anilide  is  formed  ;  at  a  higher  temperature  and  in  presence  of  excess 
of  aniline,  metanitroparanilidobenzanilide  is  formed.  Parahromometa- 
iiitrohe)izaniJide  crystallises  from  alcohol  in  beautiful,  orange-yellow 
crystals  belonging  to  the  monosymmetric  system,  and  melts  at  156°. 
It  is  soluble  in  alcohol,  ether,  benzene,  caj-bon  bisulphide,  chloroform, 
and  acetone,  sparingly  soluble  in  light  petroleum,  and  insoluble  in 
water.  Metanitroparaiiilidohenzanilide  forms  leafy  crystals,  melts  nt 
■J  16°,  and  is  soluble  in  alcohol,  benzene,  chloroform,  acetone,  and 
acetic  acid,  but  insoluble  in  light  peti'oleum. 

Parahromometamtrobenzamide  is  best  prepared  by  warming  the 
chloride  with  ammonium  carbonate.  It  crystallises  from  alcohol  in 
colourless  needles,  melts  at  156°  (compare  preceding  abstract)  and  is 
soluble  in  alcohol,  ether,  and  acetone,  insoluble  in  water,  light 
petroleum,  chloroform,  benzene,  and  carbon  bisulphide.  Mttanitro- 
'^aramidohenzainide,  obtained  by  heating  the  bromamide  with  alcoholic 
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ammonia  at  180°,  crystallises  in  lemon-yellow  needles,  melts  at  227°, 
and  is  soluble  in  acetone,  acetic  acid,  sparingly  in  alcohol,  and 
insoluble  in  water,  benzene,  light  petroleum,  and  chloroform. 

By  the  action  of  ammonia  or  aniline  on  ethyl  parabromometanitro- 
benzoate,  the  halogen  is  displaced  by  the  amido-  or  anilido-group  ;  the 
ethnxy-group  remains  unaltered. 

Ethyl  metanitroparaniidohenzoate  melts  at  145°  and  is  soluble  in 
alcohol,  benzene,  chloroform,  acetone,  ether,  acetic  acid,  and  aniline, 
insoluble  in  light  petroleum.  Ethyl  metauitroparanilidobenzoate  melts 
at  123°  (compare  Abstr.,  1890,  374).  E.  C.  R. 

Toluidonitrobenzoic  Acid  and  Naphthylamidonitrobenzoic 
Acid.  By  E.  Heidknslebex  (Ber.,  23,  3451 — 3458). — Metaxitrupara- 
{ortho)toluidobe)izoic  acid,  CbH4Me*iSIH-C6H3(NO.)*COOH.  is  prepared 
by  heating  equal  weights  of  orthotoluidine,  bromonitrobenzoic  acid, 
and  glycerol  in  a  reflux  apparatus  until  the  liquid,  on  cooling,  solidi- 
ties to  a  brown  mass.  It  crystallises  from  dilute  alcohol  in  bright- 
Ijrown  needles,  melts  at  21'J — 211°,  and  is  easily  soluble  in  alcohol, 
chloroform,  benzene,  acetic  acid,  and  ether.  The  sodium  salt,  pre- 
pared by  adding  sodium  to  the  alcoholic  solution  of  the  acid,  crystal- 
lises in  beautiful,  dark-red  needles.  Tlie  ethyl  salt  forms  bright- 
yellow  plates,  melts  at  lUG°,  and  is  easily  soluble  in  alcohol,  ether, 
chloroform  and  benzene. 

Metamidopara(ortho)toluidobenzoic  acid, 

C6H,Me-NH-C6H3(NHo)-COOH, 

is  prepared  by  heating  the  nitro-acid  with  alcoholic  ammonium 
sul[)hide  at  120°.  It  crystallises  from  dilute  alcohol  in  white  needles, 
melts  at  167°,  rapidly  eoloui-s  in  the  air,  and  dissolves  in  alcohol, 
acetone,  and  benzene.  The  ethyl  salt  is  prepared  by  i-educing  the 
corresponding  nitro-compound  with  alcoholic  ammonium  sulphide; 
it  melts  at  115°,  and  is  easily  soluble  in  alcohol,  ether,  and  chloroform, 
slightly  soluble  in  benzene. 

Meiaititwpara{pai-a) toluidobenzoic  acid, 

CeHiAIe-XH-CeHaCNOO-COOH, 

has  already  been  described  by  M,  Schopff.  The  sodium  salt  forms 
beautiful,  dark-red  needles.  The  ethyl  salt  crystallises  in  beautiful 
dark-yellow  shining  plates,  melts  at  115",  and  is  easily  soluble  in 
alcohol,  ether,  and  benzene. 

Metai)ddopara(para) toluidobenzoic  acid, 

CeHiMe-NH-CeH^NHoJ-COOH, 

crystallises  from  dilute  alcohol  in  bright  yellow  needles,  melts  at 
1>^5"5",  and  is  easily  soluble  in  alcohol  and  acetone,  insoluble  in  water. 
The  ethyl  salt  crystallises  in  colourless  needles,  which  turn  blue  on 
exposure  to  air,  melts  at  145°,  and  dissolves  easily  in  alcohol,  ether, 
and  chloroform,  sparingly  in  benzene. 

Azimidopara(para)toli(idobenzoic  acid  is  obtained  bv  acting  on 
metamidopara(para)toluidobenzoic  acid  (2  grams)  dissolved  in  abso- 
lute alcohol  (20  c.c),  with  amyl  nitrite  (4  c.c),  and  a  few  drops  of 
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concentrated  hyflrochloric  acid.  It  crystfillises  from  alcohol  in 
bt-aiitilul,  rose-red  needles,  and  melts  at  271°.  Tlie  nitraziniidu- 
compound  is  obtained  by  dissolving  the  azimido-compound  in  fuming 
nitric  acid  and  precipitating  with  water.  It  forms  a  yellowish-white, 
non-crystalline  powder,  and  melts  at  2o3'. 

Orthamidophcnylparai  para)tohiliimine,  CBHiMe'NH*C6H4*XH2,  is 
obtained  b}'  distilling  the  amido-acid  under  diminished  pressure,  and 
may  be  purified  by  precipitation  from  its  aqueous  solution  with 
ammonia.  It  crystallises  from  water  in  colourless  plates  which  redden 
on  exposure  to  air,  melts  at  74°,  and  is  easily  soluble  in  alcohol,  ethei-. 
chloroform,  and  benzene.  When  dissolved  in  hydrochloric  acid, 
oxidation  takes  place,  and  the  solution  becomes  red. 

Metanitropara-li-nitphthijlamidohenzoic  acid, 

C,oH,-NH-C,H3(NO,)-COOH, 

is  best  prepared  by  heating  a  mixture  of  parabromometanitrobenzoic 
acid  (1  part),  /:?-naphthylamine  (2  parts),  and  glycerol  (3  parts)  to 
boiling  in  a  reHux  apparatus.  The  compound,  when  pure,  is 
brick-red,  and  is  soluble  in  alcohol,  acetone,  and  acetic  acid,  les.s 
soluble  in  benzene  and  chloroform,  and  insoluble  in  water.  The 
sodium  salt  is  a  red,  amorphous  powder  soluble  in  water.  The  ethijl 
s  lit  crystal li.-<es  from  ether  in  beautiful,  bright-yellow  needles,  melts 
at  1275,  aud  is  soluble  iu  alcohol,  acetone,  acetic  acid,  and  chloro- 
form. 

Metayiitropara-x-naphtlvjlamidohenzo'C  acid  is  prepared  in  the  same 
way  as  the  /i-acid.  It  forms  a  red-brown,  amorphous  powder,  and  is 
easily  soluble  in  dilute  alcohol,  <tc.,  and  somewhat  fcoluble  in  hot 
Wiiter.  The  sodium  salt  forms  a  dark-red,  amorphous  powder.  The 
ethyl  salt  crystallises  in  beautiful,  red-brown  plates,  melts  at  109°, 
and  is  easily  soluble  in  alcohol,  benzene,  acetic  acid,  and  chloroform. 

Metamidopara-oc-nuphthylaniidvbenzoic  acid, 

C,oH-NH-C6H.(NHj)-COOH, 

prepared  by  reducing  the  nitro-acid  with  alcoholic  ammonium 
sulphide,  crystallises  in  white  needles,  which  become  red  on  exposure 
to  air,  decomposes  at  90°,  and  is  easily  soluble  in  alcohol,  benzene, 
ether,  aud  chloroform,  insoluble  in  water.  E.   C.  R. 

Nitration  of  Hydroxybenzoic  Acids  by  Nitrous  Acid.  Bv 
A.  Dexixgee  (/.  pr.  Cliem.  [2],  42,  550— 553).— When  salicylic  acid 
is  nitrated  with  nitric  acid,  the  nitro-acid  of  m.  p.  228°  is  the  chief 
product,  that  of  m.  p.  l-il"  being  obtained  in  small  quantity  only.  By 
tiie  following  methods,  each  can  be  obtained  practically  free  from  the 
other. 

Asymmetrical  nietanitrosalicylic  acid  [m.  p.  228°  ;  COOH  :  OH  :  'SO. 
=  1:2:5]  is  obtained  by  mixing  salicylic  acid  (lOU  grams)  and 
sodium  nitrite  (130  grams)  with  water  (150  grams),  and  slowly 
adding  12  litres  of  sulphuric  acid  (sp.  gr.  1'52),  so  that  the  tempe- 
rature may  not  rise  above  15°,  rigorous  stirring  being  kept  up  during 
the  process.     After  some  four   hours,  the  liquid   is  warmed  to  50", 
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and  after  several  hours  more,  the  solid  is  filtered  and  recvystallised 
from  water. 

Consecutive  metanitrosalicylic  acid  (m.  p.  144°)  is  obtained  bj'  mixing 
salicylic  acid  (100  grams)  and  sodium  nitrite  (170  grams),  with  water 
(150  grams),  and  adding  1  litre  of  sulphuric  acid  (sp.  gr.  1-52)  at  G0° 
all  atonce,  so  that  the  temperature  may  rise  quickly,  as  otherwise 
much  of  the  acid  of  m.  p.  228°  will  be  formed.  The  solution  of  the 
solid  mass  in  water  must  be  heated  with  animal  charcoal  for  some 
time  to  eliminate  orthoiiitrophenol 

Metanitroparahydroxybenzoic  acid  (m.  p.  185°)  is  obtained  by  mix- 
ing parahydroxybenzoic  acid  (100  grams)  and  sodium  nitrite 
(200  grams)  with  water  (200  grams),  adding  1  litre  of  sulphuric 
acid  (sp.  gr.  1'52)  at  40"^,  and  heating  for  a  long  time  on  the  water- 
bath.  When  sodium  nitrite  and  cold  sulphuric  acid  are  added  to  the 
})arahydroxy-acid,  no  nitro-acid  is  formed  ;  but,  if  the  nitrite  and 
sulphuric  acid  are  mixed  first,  and  the  hydroxybenzoic  acid  then  added, 
the  yield  of  nitro-acid  is  abundant  ;  this  shows  that  the  formation  of 
nitro-iylsulphuric  acid  is  necessar3',  a  conclusion  proved  by  substitut- 
ing this  acid  for  the  mixed  sodium  nitrite  and  sulphuric  acid  with 
good  lesults.     Phenol  cannot  be  nitrated  like  this.  A.   G.  B. 

Ortho-  and  Meta-cresotic  Acid.  By  R.  Nietzki  and  F.  Rup- 
I'ERT  {Ber.,  23,  847(i — o48UJ. — Orthocresotic  acid  unites  with  diazo- 
benzene  chloride  in  the  usual  manner,  forming  an  azo-dyo,  which 
is  readily  converted  by  reduction  with  stannous  chloride  into  amid- 
(Yrthoc.resutic  acid.  On  the  addition  of  concentrated  hydrochloric  acid, 
the  hydrochloride  separates  as  a  precipitate  which  is  readily  soluble 
in  water,  although  but  sparingly  in  hydrochloric  acid,  and  may  be 
readily  purified  by  dissolving  in  water  and  precipitating  with  acid. 
On  dissolving  it  in  aqueous  sodium  cai'bonate  and  saturating  with 
acetic  acid,  the  free  amido-acid  is  obtained  in  small,  colourless 
plates,  which  are  very  sparingly  soluble  in  the  common  solvents,  and 
melt  with  decomposition  above  300°.  According  to  Jacobsen,  ortho- 
cresotic acid  has  the  constitution  [OH  :  Me  :  COOH  =  1:2:  6],  and 
as  the  azo-group  almost  invariably  replaces  the  hydrogen  atom  in  the 
para-position  to  the  hydroxyl  group,  it  is  probable  that  the  amido- 
group  in  the  above  acid  occupies  the  position  4. 

When  amidoithocresotic  acid  is  treated  with  acetic  anhydride 
and  sodium  acetate,  it  yields  a  diacetyl  compound,  which  is  very 
soluble  and  difficult  to  purify.  On  warming  it  with  dilute  alkali,  the 
acetyl  group  in  combination  with  the  hydroxyl  is  eliminated,  and  on 
the  addition  of  an  acid,  the  monacefyl  derivative  is  precipitated  in  small, 
colourless  needles  melting  at  275^.  On  treating  the  amido-acid  with 
nitrous  acid,  a  very  stable  diazo-compound  is  formed,  which  may  be 
recrysrallisedfrom  hot  water;  on  reduction,  it  yields  a  hydrazine  deriva- 
tive. On  distilling  the  acid  with  quicklime  or  sodium  carbonate,  it  yields 
paramidorthocresol,  thus  confirming  the  above  assumption  with  regard 
to  the  position  of  the  amido-group. 

When  acetylamidocresotic  acid  is  nitrated  in  acetic  acid  solution, 
the  carboxyl  group  is  eliminated,  and  its  place  taken  by  the  nitro- 
group.      The    acetylamidonitrucresol    thus    formed    crystallises    from 
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alcohol  in  thick,  yellow  nuedles  which  melt  at  217";  on  boilino-  with 
dilute  sulphuric  acid,  it  yitilds  the  coi-responding'  aniidoniti-ocresol. 
This  separates  from  alcoholic  solution  in  lonpf,  brownish-red  needles 
melting  at  118°,  and  forms  beautiful,  red,  crystalline  salts  with  alkalis. 
On  treatment  with  niti-ons  acid,  it  yields  a  diazo-compound,  crystallis- 
ing in  yellow  needles,  which  may  be  dried  at  70^8(>°,  but  explode  at  a 
higher  tem[)er;iturc.  It  is  almost  unahen^d  by  boiling  alcohol,  V)ut  the 
diazo-group  may  lie  removed  if  a  moderate  quantity  of  alkali  be  addcl 
to  the  boiling  solution.  The  nitrocresol  thus  formed  is  identical  with 
the  one  obtained  by  Hofmann  and  v.  Miller,  which  has  the  constitution 
[Me  :  OH  :  NO2  =1:2:  3],  showing  that  the  nitro-group  has,  in 
reality,  taken  the  position  previously  occupied  by  the  carboxyl. 

Metacresotic  acid  was  treated  in  exactly  the  same  manner  as  the 
ortho-compound.  The  awidonietacresotic  nrid  obtained  from  it  foi'uis 
small,  colourless  plates  which  melt  at  265°.  From  analogy,  tl>e  most 
probable  constitution  is  [OH  :  Me  :  XH-, :  COOH  =  1 :  3  :4:t)],  ami  this 
is  ])roved  by  the  fact  that,  on  distillation  with  sodium  carbonate,  it  yields 
|)araniidometacresol,  which  is  converted  by  oxidation  into  toluquinone. 
On  treatment  with  nitrous  acid,  amidouietacvesotic  acid  vields  a 
diazo-compound  similar  to  that  obtained  from  the  ortho-compound; 
this  also  yields  a  hydrazine  on  reduction.  The  diaretijl  and  vitm- 
acetyl  compounds  are  also  obtained  in  a  similar  manner.  The  latter 
may  also  be  niti-ated  with  eliminatio'i  of  the  carboxyl  group,  but  in 
this  case  a  dinitro-coinpound  is  obtained,  which  forms  thick,  yellow 
crystals  melting  at  225°,  and  has  acid  properties,  forming  a  potassium 
salt  which  crystallises  in  beautiful,  red  needles.  On  Avarraing  with 
dilute  sulphuric  acid,  it  yields  amidodinitrocresol,  which  crystallises 
from  alcohol  iu  ruby-red  needles  melting  at  160°,  and  has  both  acid 
and  basic  pi'operties.  On  heating  wiih  acetic  anhydride,  it  yields  a 
diacffijl  derivative  melting  at  170°. 

When  amidodinitrocresol  is  treated  with  nitrous  acid,  it  yields  a  very 
explosive  diazo-compound,  crystallising  in  yellow  plates.  The  diazo- 
group  may  be  removed  by  boiling  with  alcohol  in  weak  alkaline  solu- 
tion ;  the  dinitrocresol  thus  obtained  crystallises  in  orange-red  needles 
melting  at  99".  The  constitution  of  the  latter  can  only  be  represented 
by  one  of  the  following  formulae,  if  it  be  assumed  that  one  nitro-group 
takes  the  place  of  the  carboxyl  in  the  amido-acid, 

I.    [OH  :  NO2  :  Me  :  NO^  =  1:2:3:6], 
II.   [OH  :  Me  :  (NOO2  =1:3:5:6]. 

Of  these  the  former  is  the  more  probable,  as  compounds  in  which  the 
nitro-groups  occupy  the  adjacent  position  are  usually  unstable ; 
moreover,  on  reduction,  it  yields  a  diamido-compound,  which  does  not 
form  an  azine  or  quinoxaline  on  treatment  with  orthodiketones. 

H.  G.  C. 
Saligenincxyacetic  Acid.  By  P.  BicxIxelli  (Chem.  Cenfr.,  1890, 
ii,  623 — 624;  fiom  A)ih.  Chhn.  Farm.,  12,  69 — 72). — Salige7nti03'i/- 
acetic  acid,  OH-CHs-CeH^-O-CHj-COOH,  is  prepared  by  warming  sali- 
genin  with  chloracetic  acid  in  presence  of  sodium  hydi'oxide.  The 
mixture  is  first  warmed  on  the  water-bath,  and  finally  over  the  flame 
ilirectly.     The  mass  is  then  dissolved  in  a  little  water,  and  the  acid 
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liberated  by  the  addition  of  sulpliuric  acid.  The  acid  may  be  recrys- 
tallised  irom  water,  and  is  thus  obtained  in  white,  lustrous  plates 
meltini?  at  120°.  The  solutions  of  the  sodium  and  potassium  salts  are 
precipitated  by  lead  acetate,  calcium  chloride,  and  silver  nitrate,  but 
not  by  barium  chloride.  The  lead  and  calcium  salts  are  powdery  ; 
the  silver  salt  has  the  formula  C9H904Ag  +  2H..0.  It  loses  1  mol. 
H,.0  readily,  but  retains  the  second  molecule  somewhat  persistently. 
By  treating  the  silver  salt  with  methyl  iodide,  an  ethereal  salt  of  the 
formula  CsHoiO,  is  obtained,  which  probably  has  the  constitutional 
formula  OH-CH.-CoH^-O-CH/COO-CH/CHH.-b-CH^-COOMe. 

If  saligeninoxyacetic  acid  is  heafed  in  a  current  of  dry  air  at 
100 — 108°,  it  loses  1  mol.  HoO,  and  becomes  converted  into  a  caramel- 
like  substance  of  the  formula  CyHsOa,  and  melting  at  140°.  It  is 
insoluble  in  all  ordinary  menstrua,  and  dissolves  only  in  soda  or 
potash.  J-  W.  L. 

Thionylamines,  a  New  Class  of  Compounds  containing 
Sulphur.  By  A.  Michaelis  and  R.  Herz  (Ber.,  23,  ^4-80 — 0482). — 
It  has  already  been  shown  by  Michaelis  (Abstr.,  1890,  617)  that 
thionyl  chloride  readily  acts  on  primary  and  secondary  asymmetrical 
hvdrazines  forming  compounds  in  which  the  hydrogen  atoms  of  the 
NHa  o-roup  are  displaced  by  the  SO2  group.  The  authors  find  tliat 
the  same  reaction  takes  place  even  more  readily  with  the  simple 
amido-compounds.  The  action  of  this  reagent  on  aniline  has  also 
been  examined  by  Schiff  (Annalen.  102,  111)  and  Bottinger  (Abstr., 
1878,  8t)3).  The  authors  proceeded  in  a  similar  manner  to  the  last- 
named,  dissolving  20  grams  of  aniline  in  double  its  volume  of  dry 
benzene  and  adding  20  grams  of  thionyl  chloride  also  diluted  with 
benzene,  when  separation  of  a  solid  substance  and  development  of  heat 
takes  place.  The  viscid  mass  is  then  heated  in  a  reflux  apparatus,  when 
a  further  reaction  takes  place,  and  the  contents  of  the  flask  become 
thin.  After  cooling,  the  precipitated  aniline  hydrochloride  is  filtered 
off,  and  the  clear  liquid  distilled.  As  soon  as  the  benzene  has  passed 
over,  the  thermometer  rises  to  198 — 200°  and  a  yellow  liquid  con- 
denses, which  after  redistillation  is  quite  pure,  and  as  shown  by  its 
analysis,  consists  of  thionylmiiline,  SO'.NPh.  This  boils  at  200°,  has  an 
aromatic  and  somewhat  pungent  odour,  and  is  slowly  decomposed  by 
water  and  dilute  acids,  and  quickly  by  alkalis  with  formation  of  aniline 
and  an  alkaline  sulphate. 

Thionylparatoluidiue,  C-jHi'NiSO,  is  prepared  in  a  similar  manner ; 
it  is  a  yellow  liquid  which  has  an  aromatic  odour,  boils  at  224°, 
and  solidifies  in  a  freezing  mixture  to  well-developed,  yellow  crystals 
melting  at  7°. 

The  reaction  appears  to  be  quite  general,  the  thionyl  group  playing 
the  same  role  with  primary  amines  as  the  nitroso-group  does  with 
secondaiy  amines.  H.   G.   C. 

Metethoxyphenylsulphonic  Acid.  By  A.  Delfsle  and  G.  Lagai 
(Ber.,  23,  o392 — 339 i). — Potassium  metetho^yphenylsulpho^iate, 

OEt-C6H4-S03K  -1-  H.O, 
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is  dppositerl  from  water  in  Lard,  nclaliodrnl  crystals,  aiul  from  dilute 
alcohol  in  long,  flat,  lustrous  needles.  The  hariuvi  S'»Z/,  CgHgSOiRa  + 
4H20,  crystallises  in  needles  ;  the  calcium  salt,  (C^H9S04)2Ca  +  3H..O, 
is  deposited  in  thin,  colourless  plates.  The  free  acid  cry.stallises  with 
difficulty,  and  is  readily  soluble  in  water  or  alcohol.  The  ftnlphn- 
rhloride  crystalli.scs  from  ether  in  hard,  pale-yellow  needles,  and  melts 
at  38°.  The  sulphnnavii'Ie  crystallises  from  water  in  long,  white 
needles  and  melts  at  131".  The  hydronulphiJe,  OEt-CeHi'SH.  is  pre- 
pared by  the  reduction  of  the  sulphochloride,  boils  at  238 — 239°,  and 
on  warming  with  sulphui-ic  acid  gives  a  yellow  coloration  which 
changes  successively  to  red,  green,  and  blue.  J.  B.  T. 

Synthesis  of  Indigo  and  Allied  Dyes.  By  K.  Hkumaxx  (Bn-., 
28,3431 — 34-3".). — Plieiiylglyeocineoi-thocarboxylie  acid  is  prepared 
by  heating  anthranilic  acid  (63  parts)  with  chloracetic  acid  (47 
parts)  and  water  (500  parts)  for  two  hours  in  a  reflux  apparatus.  It 
crystallises  from  hot  water  as  a  yellowish,  granular  mass,  and  melts 
at  about  200°  -with  decompo.sition.  It  is  only  slightly  soluble  in  cold 
water.  The  alcoholic  solution  shows  a  blue  fluoi-escence.  The  pre- 
paration  of  indieotin  from  this  compound  is  best  carried  out  as 
follows  : — Phe'iylglycocineorthocarboxylic  acid  (I  p  irt)  is  fused  with 
potash  (3  parts)  and  water  (1  part),  with  constant  stirring,  and  the 
mixture  heated  at  180 — 200"  as  long  as  it  deepens  in  colour.  The 
melt  is  treated  with  water,  oxidised  with  a  current  of  air  or  with 
ferric  chloride  and  hydrochloric  acid,  and  the  precipitated  inditro 
collected  and  washed.  The  temperature  of  the  reaction  is  60 — 80'' 
lower  than  is  the  case  when  phcnylglycocine  is  employed  (compare 
this  vol.,  p.  75).  E.  C.  R. 

Synthesis  of  Indigo  from  Phenylglycocine.  By  L.  Lederer 
(J.  pr.  Clem.  [2\  42.  565 — 567). — The  author  combats  Heumaim's 
claim  for  priority  in  this  matter  (this  vol.,  pp.  75,  206).  With  regard 
to  Heumann's  criticism  that  the  indigo  cannot  actually  exist  in  the 
melt,  the  author  points  out  that  when  indigotin  is  melted  with  sodium 
hydj'oxide  in  a  test-tube,  the  melt  first  becomes  yellow  and  then 
orange-red,  subsequently  again  giving  indigo-blue  when  treated  with 
dilute  sulphuric  acid  ;  this  behaviour  is  exactly  similar  to  that  of 
phenylgljcocine  and  .sodium  hydi'oxide  when  melted  together. 

A.  G.  B. 

Action  of  Methyl  Iodide  on  Hydro- sr-methylindole.  Bv  C. 
Zattt  and  A.  Ferratixi  {Chem.  Centr.,  1890,  ii,  554  ;  from  Beial.  Acad. 
Lincei.  6,  i,  463 — 466j. — By  boiling  hydro-a-methylindole  (1  part)  with 
methyl  iodide  (3  parts)  for  20  minutes  in  a  reflux  apparatus,  an  oil 
is  formed  which  is  insoluble  in  the  excess  of  iodide.  After  distilling 
otf  the  methyl  iodide,  the  oily  substance  solidifies,  and  may  be  re- 
crystallised  from  alcohol.  It  is  of  a  slightly  red  colour,  smells  of 
indole,  and  melts  at  200 — 202"'.     It  is  the  iodide  of  an  ammonium 

base,  C6H4<^^^.'   ^^CHMe,  and  dissolves  in  water  and  alcohol.     By 

the  action  of  moist  silver  oxide,  the  f7-ee  hose  may  be  obtained.     The 
latter  is  crystalline,  and   absorbs  moisture  and   carbonic  anhydride 
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from  the  air.  By  agitating  the  iodide  with  freshly  precipitated  silver 
chloride,  the  chloride  is  formed,  which  is  also  hygroscopic.  From  it, 
the  aurochloride  and  platinochloride  may  be  prepared. 

J.  W.  L. 

Indazole  Derivatives.  By  0.  X.  Witt,  E.  Xoltino,  and  E. 
Graxdmougix  (Ber.,  23,  3635 — 36i4). — The  conversion  of  nitro- 
tolnidine  [Me  :  NHo  :  XOo  =  1:2:4]  into  the  corresponding  phenol 
by  means  of  the  diazo-reaction  is  only  complete  under  certain  special 
conditions,  for  example,  by  the  addition  of  sodium  nitrite  to  tlie  base 
dissolved  in  hot  hydrochloric  acid  ;  in  ordinary  circumstances,  more 
or  less  nitroindazole  is  formed,  probably  on  account  of  the  close 
proximity  of  the  metliyi  and  diazo-groups. 

Nitroindazole,  ^0^-C,Ii,<^>-^YL  [CH  :  XH  :  XO,  =  1  :  2  :  4], 

is  prepared  by  dissolving  nitrotoluidine  (30  grams)  in  60  grams  of  con- 
centrated sulphuric  acid,  diluted  with  1  litre  of  water;  the  solution  is 
cooled,  mixed  with  14  grams  of  sodium  nitrite  dissolved  in  200  c.c. 
of  water,  and  slowly  warmed  on  the  water- bath  ;  it  is  finally  boiled  for 
a  short  time,  and,  on  cooling,  a  mixture  of  nitroindazole  and  nitro- 
cresol  is  deposited  ;  this  may  be  separated  by  repeated  crystallisation 
from  water  or  xylene  ;  the  pure  product  is  obtained  in  white,  lustrous 
needles  which  melt  at  181°,  and,  in  small  quantities,  may  be  volati- 
lised without  decomposition.  The  sodium  salt  crystallises  in  yellow 
needles.       The    silver    salt    is    also     yellow.       The     methyl     ether, 

XOo'CfiHs*;^  I      ">XMe,  is   obtained  by  the  action  of   methyl  iodide 

X 
and  alcoholic  potash  on  nitroindazole  or  the  mixture  of  this  and  the 
cresol ;  it  crystallises  from  benzene  in  pale-yellow,  flat  needles,  melts 
at  159°,  is  insoluble  in  light  petroleum,  and  yields  azoxy-deinvatives 
on  prolonged  heating  with  alcoholic  potash.  The  corresponding 
derivative  of  nitro-orthocresol  crystallises  from  light  petroleum  in 
colourless  needles  melting  at  74°.  Acetijluitroiiidazule  crystallises 
Irom  alcohol  in  lustrous  needles,  melts  at  139 — 140",  and  sublimes 
without  decomposition. 

By  the  action  of  aqueous  bromine  on  nitroindazole,  a  monohmmo- 
derivative  is  formed,  which  is  deposited  from  benzene  in  small, 
vellow  prisms,  and  from  alcohol  in  small  needles,  which  melt  at  229°. 
The  sodium  salt  crystallises  in  red  needles. 

Xo  satisfactory  results  were  obtained  by  the  oxidation  of  nitro- 
indazole. 

Xitroindazole  may  be  reduced  by  the  action  of  stannous  chloride  in 
acid  solution  ;  it  is,  however  preferable  to  employ  ammonium  sulphide. 

Amidoindnzole,  XHj-CcH's-'C^  i >XH,     crystallises    from    water    in 

white  plates  or  needles;  the  former  contain  water  of  crystallisation, 
whilst  the  latter  are  anhydrous  and  melt  at  210^.  The  hydrochloride 
is  deposited  from  alcoholic  solution  in  white  needles,  decomposes  at 
230''  without  melting,  and  is  readily  soluble. 

By  the  action  of  sodium  nitrite  on  a  salt  of  amidoindazole,  hydroxy- 
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CH 
indazole,    0H'CrH3<^  I ]>NH,    is    obtained  ;     it    is    deposited    from 

water  in  colourless  r^rystals.  melts  at  21.')— 216'  (  ?  2(35—266°),  and 
sublimes  without  decomposition.  Indazole  is  produced  by  elimina- 
tion of  the  amido-group  from  amidoindazole,  and  is  found  to  be 
identical  with  a  specimen  prepared  according  to  the  method  of  E. 
Fischer  and  Knael.  No  indazole  could  be  obtained  from  ortho- 
toluidinc  liy  the  method  described  above.  J.   B.  T. 

Derivatives  of  Benzidinemetasulphonic  Acid.  By  A.  Zehba 
(iJcr..  23.  ;>4r)'.' — -M-t'i-l- ). — S<iiliinii  (liiicefi/lJi'Uziiliucnii'fasiiljihotiatt', 
NHAc'CfiH4*CGH:,(NHAc)-.S0:)Xa,  is  prepared  by  heating  sodium 
benzidinosulphonate  witli  somewhat  more  than  an  eijual  weight  of 
acetic  anhydride.  Unlike  most  alkali  salts  of  acetamidosulphonic 
acids,  it  is  sparingly  soluble  in  cold  water,  but  easily  soluble  in 
Iiot  water,  from  which  it  crystallises  in  beautiful,  long,  colourless 
needles. 

Metadinitrodiacety lb enzidinenietasulp honic  a c iJ, 

NOo-CeHaCNHAcyCeHoCNHAcXNOO-SOaH, 

obtained  by  treating  a  solution  of  the  above  compound  in  concen- 
trated sulpliuric  acid,  cooled  to  +5°,  with  a  mixture  of  concentrated 
nitric  and  sulphuric  acids,  has  an  orange-yellow  colour,  and  is 
extremely  soluble  in  watei*  and  alcohol.  The  potassium  salt  crystal- 
lises from  hot  water  in  yellow  needles.  By  heating  with  dilute 
sulphuric  acid  (1  :  2),  the  acetyl  groups  are  eliminated  and  meta- 
tlinitrohenzidmPineta>>ulphonic  acid, 

XO,-C6H3(NH,)-aH,(NH,)(NO,)-SO,H, 

is  obtained  as  a  dark-red,  granular  mass,  very  slightly  soluble  in  both 
hot  and  cold  water,  but  somewhat  soluble  in  dilute  mineral  acids. 
The  potassium  salt  crystallises  in  bright-red  needles,  and  is  only 
slightly  soluble  in  hot  and  cold  water  ;  the  ammonium  and  sodium 
salts  show  the  same  behaviour.  The  tetrazo- compound  yields  with 
/:J-naphthol  a  blue-black  dye  of  coppery  lustre,  which  does  not  dye 
cotton,  and  dyes  wool  in  an  acetic  acid  bath  a  garuet-red ;  with 
/ii-naphtholdisulphonic  acid  R.,  it  gives  a  beautiful  reddish-violet, 
and  with  /^-naphtholdisiilphonic  acid  G.,  a  violet-black  dye. 
MetadiamidoheazidinemetasulpJionic  acid, 

aH:,(NH,).-C6H2(NH2VSO,H, 

is  obtained  by  reducing  the  nitro-compound  with  tin  and  hydro- 
chloric acid.  The  hydrochloride  is  extremely  stable,  and  is  easily 
soluble  in  hot  water,  slightly  so  in  cold  water.  Sodium  nitrate,  when 
added  to  the  acid  solution,  causes  the  precipitation  of  fine,  yellow 
flocks,  consistinof  probablv  of  the  azimide,  but  owing  to  the  small 
quantity  it  could  not  be  examined.  Ferric  chloride  instantly  darkens 
the  solution,  and  precipitates  a  black  compound.  Platiuic  chloride 
does  not  form  a  double  salt,  but  acts  as  an  oxidising  agent.  The 
picrate  crystallises  in  bright-yellow  needles,  and  is  sparingly  soluble  in 

VOL.    LX.  V 
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alcoliol  and  water.  When  a  hot  acid  solution  of  the  diamine  is  treated 
with  the  potassium  salt  of  croconic  acid,  the  azine, 

3  3 

aH,03<^/C6H3-C6H,(S03H)^^^.C5H,.Oa, 

is  formed;  this  when  dry  has  a  black  colour  and  green  metallic  lustre, 
and  is  very  slightly  soluble  in  water,  but  more  soluble  in  dilute 
alkali,  from  which  the  pofassiam  salt  is  precipitated  in  black,  micro- 
crystalline  needles  on  the  addition  of  concentrated  potash.  An  aqueous 
solution  of  the  azine  is  completely  decolorised  by  barium  chjoride. 
;ind  a  heavy,  black  compound  sepai-ates.  E.  C.   R. 

Fluorene  Hydrides.  By  P.  A.  Guye  (Bull.  Soc.  Chim.,  [3],  4. 
26G— 268 ;  compare  Abstr.,  1889,  720).— Fluorene  (3-6  grams),  phos- 
phorus (3  grams),  and  hydriodic  acid,  sp.  gr.  1'7  (9  grams),  were 
heated  in  sealed  tubes  at  250 — 260^  for  G — 7  hours,  and  the  liquid 
resulting  from  the  extraction  of  the  product  with  ether  was  fi^ac- 
tionated  over  sodium.  Two  hydrides  were  obtained,  a  decahydride. 
CisHoQ,  which  boils  at  2.54 — 2ot)",  under  a  pressure  of  727  mm.,  and 
which  is  still  liquid  at  — 15°,  but  crystallises  above  — 73°,  and  is 
oxidised  on  contact  with  air,  and  an  octohydride,  C13H18,  boiling  at 
272 — 275°,  having  properties  similar  to  the  former.  Both  these 
hydrides  are  soluble  in  ether  and  benzene,  and  have  an  odour  like 
that  of  dipheuylmethane.  In  addition  to  these  hydrides,  a  sample  of 
fluorene  containing  traces  of  phenanthrene  yielded  phenanthrene 
octohydride,  boiling  below  300°.  T.  G.  N". 

Oximes  of  Haloid  Benzophenones.  By  R.  Demuth  and  M. 
DiTTRiCH  (Ber.,  23.  3609 — 3617).  —  Parachlorobenzophenone,  prepared 
from  chlorobenzoic  chloride  and  benzene,  when  acted  on  by  hydroxyl- 
amine  and  excess  of  alkali  in  the  cold,  yields  two  oximes  which 
may  be  separated  by  fractional  crystallisation  from  alcohol ;  the 
one  melts  at  155 — 156°  instead  of  149°,  as  previously  stated  by 
Beckmann  and  Wegerhoff  (Abstr.,  1889,  1066),  and  is  termed  the 
a-oxime.  The  second,  or  y3-,  and  more  soluble  modification,  is  de- 
posited from  dilute  alcohol  in  square  prisms  melting  at  95°.  No  other 
oxime  could  be  isolated.  Both  compounds  dissolve  completely,  although 
with  some  difficulty,  in  aqueous  alkalis.  The  /3-oxime  is  converted 
into  the  a-modification  by  heating  for  about  three  hours  on  the  water- 
bath,  but  no  change  occurs  on  boiling  with  alcohol.  Both  compounds 
yield  chlorobenzophenone  when  heated  with  hydrochloric  acid  for 
eight  hours  at  100''. 

a-Acetylparachlorob snzophenone  cvjataMises  from  alcohol  in  rhombo- 
hedra,  and  melts  at  147 — 148°.  The  ^-ncehjl  derivative  is  readily 
soluble  in  alcohol,  from  which  it  is  deposited  in  long,  slender  needles, 
and  melts  at  105 — 106°.  The  hydroximes  are  regenerated  from  both 
compounds  by  the  action  of  alcoholic  potash. 

a-Parachlornhen:opl)enone  henzyl  ether  is  obtained  by  treating  the 
liydroxlme  with  benzyl  chloride  and  sodium  ethoxide,  and  crystalfises 
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from  alcohol  iu  swort  prisms  nnlriiii^  at  7-i — 75".  Tlie  correspindinf 
ft-d'^rioative  is  ilepositeil  from  ale  ihol  iu  lonsf,  flit  needles,  :i'il  melts 
at  98 — yy.  Botb  (compounds  yield  i)cnzyl  iodide  when  heat  d  with 
hydriodic  acid. 

Metadil>roin')h"ii::opheno>ie  is  best  yjrepared  by  heatin<^  bjtiz cihenone 
with  the  calculated  quautitv  of  bromine,  to:^ether  with  a  little  iodine 
and  water,  in  a  .seil;d  tub;  for  foar  hours  at  loO'  ;  aft^jr  p  i:*ii  ration, 
the  product  crystallises  from  alohol  iu  broad,  lustrous  nej  Ues,  and 
melts  at  141';  the  yield  is  40  on-  cent.  On  gently  heitin,'  with  solu- 
tion of  hydroxylamiue  hydrochloride,  an  oxiitij  is  obtained,  which  is 
sparingly  soluble  iu  alcohol,  and  crystallises  in  slender  needles  ;  the 
yield  is  quantitative.  The  ketone  is  regenerated  by  the  action  of 
hx'drochloric  acid.  No  (jther  oxime  could  be  separated,  and  only  the 
one  compound  is  formed  on  treatinsr  the  ketone  with  hydro .xyl amine 
and  e.Kcess  of  alkali  in  the  cold.  All  attempts  to  transform  the  oxime 
into  a  second  modification  were  fruitless.  From  these  results,  it 
would  appear  that  the  power  of  forming  two  oximes  is  depijudent  on 
Ihe  symmetry,  or  otherwise,  of  the  molecule.  J.  B.   T. 

Action  of  Nitrogen  Tetroxide  on  Aromatic  Ketoximes  and 
on  Glyoximes.  By  R.  S.iinr.i.  (  Brr..  23,;U;»0 — 3o0.j). — The  author 
has  previously  shown  ( Abstr.,  1888,  443)  that  aliphatic  ketoximes,  when 
treated  with  nitrogen  tetroxide  in  ethereal  solution,  are  converted 
into  pseudoniti-oles.  The  aromatic  ketoximes  behave  in  a  somewhat 
similar  manner,  but  the  compounds  obtained  appear  to  correspond 
not  with  the  fatty  pseudonitroles,  but  with  the  dinitro-compounds 
obtained  by  the  oxidation  of  the  latter. 

When  beuzophenonoxime  (6  grams)  is  dissolved  in  ether  (120 
grams),  and  nitrogen  tetroxide  (8'5  grams)  added,  a  brown  solution 
is  formed,  which,  after  remaining  for  10  minutes,  is  shaken  with 
soda  solution  to  remove  nitric  and  nitrous  acids,  dried  wir.h  calcium 
chloride,  and  allowed  to  evaporate  in  a  vacuum.  The  product  of  the 
reaction  is  thus  obtained  in  large,  colourless,  seemin'.;ly  monosvmmetric 
plates,  \vhich  may  be  purified  by  the  addition  of  water  to  the  hot  alco- 
holic solution.  It  has  the  composition  CnHioX204,  melts  at  78 — 78'5^, 
decomposes  with  evolution  of  brown  fumes  at  98',  and  is  soluble  in 
the  common  organic  solvents.  The  simplest  supposition  is  that  it  is 
diphenyldinitroiaethanp,  CYLF\xj^OS)>.  That  the  nitro-groups  have 
not  entered  the  benzene  ring  is  shown  by  the  fact  that  on  reduction 
it  yields  benzophenonoxime  and  benzyl hydrylamine,  CHPh/XHo; 
tlie  formation  of  the  first-named  compound  is  not,  however,  altogether 
iu  favour  of  the  supposition  that  the  above  substance  is  a  dinitro- 
compound,  and  it  is  not  impossible  that  both  this  compound  and  also 
the  corresj)onding  fatty  dinitro-compounds  may  have  a  constitution 

expressed  by  the  general  formula  Xo;CIX<^^_^p.  ,  which  agrees  -with 

the  formula  recently  suggested  by  V.  Meyer  (Abstr.,  1888,  702)  for 
the  pseudonitroles,  namely,  XjiCIX'O'XOj-  For  the  sake  of  simplicity, 
however,  these  substances  may,  tor  the  present,  be  regarded  as  dinitro- 
compounds. 

Acetophenonoxime  is  acted  on  by  niti'ogen  tetroxide  in  the  same 

y  2 
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manner,  but  the  oil  obtained  contains  acetophenoue,  which  could  not 
be  separated.  On  heating  to  60°,  the  oil  decomposes,  with  evolution 
of  nitrous  fumes. 

Nitrogen  tetroxide  acts  on  aldoximes  in  quite  a  different  manner; 
a   simple  oxidation  taking  place  with  formation  of  peroxides,  thus, 

.  .,      Ph-C:N-0       ,       , 

benzaldoxime   yields    diphenylglyoxime  peroxide,         ,p-v.n'    ^^^"^^"7 

described  by  Beckmann  (Abstr.,  1889,  980),  under  the  name  azodi- 
benzenyl  peroxide.  The  reaction  is  also  similar  to  the  formation  of 
diphenyldinitrosacyl  (dibenzoylglyoxime  peroxide)  by  the  oxidation 
of  nitrosoacetophenone  Avith  nitric  acid  (Hollemann,  Abstr.,  1889,  49). 
As  it  appeared  not  impossible,  from  the  author's   experiments,  that 

HP'N'O 
fulminic   acid  has  the  constitution  „  '  .^.   '     (see   this  vol.,  p.  282), 

HC.N-0  '   r  /' 

the  oxidation  of  the  glyoximes  has  been  more  closely  investigated. 

Methylethylglyoxime  is  readily  oxidised,  both  by  alkaline  potassium 
ferricyanide  and  by  nitrogen  tetroxide,  the  latter  giving  the  best  yield  ; 
the  product  of  oxidation  is  a  colourless,  refractive,  pleasant-smelling 
liquid,  which  boils  at  115 — 116°  (uncorr.)  under  16"5  mm.  pressure, 
and  is  miscible  with  the  ordinary  organic  solvents,  but  is  only  spai'ingly 
soluble  in  water,  and  insoluble  in  alkalis.  Its  analysis  agrees  with 
the  formula  C5HaN20o,  and  on  distillation  at  the  ordinary  pressures 
it  is  partly  decomposed  into  isocyanates.  and  is  therefore,  in  all  prob- 

MeC:]sr-o 

ability,  methylethylglyoxime  peroxide,         X,"       i  .      The  corresponding 

dimethyl glyoxime  peroxide  is   readily  obtained  by  oxidising  dimethyl- 

glyoxime  with   nitrogen   tetroxide    in    ethereal  solution.     It  closely 

resembles  the  foregoing,  but  boils  practically  without  decomposition 

at  222 — 228°  under  726  mm.  pressure. 

The  oxidation  of  mononiethylglyoxime  does  not  proceed  as  smoothly 

as  in  the  two  previous  ca.ses,  an  oil  being  obtained  which  is  soluble  in 

water,   but  very  readily  decomposes.     It  yields  a  yellow  compound 

with  soda,  which  also  quickly  becomes  resinous.     When  the  action  of 

nitrogen  tetroxide  is  allowed  to  continue  for  some  time,  a  crystalline 

compound,  of   the  formula    CaHsNaOs,   is    also    obtained,  which   has 

,    ^,     ,,  .       .  MeC:N-0 

probably  the  constitution  ,^        i  .       '  . 

^        ^  no2-c:n-o 

More  stable  products  are  obtained  from  monophenylglyoxime. 
This  is  best  prepared  by  the  action  of  a  boiling  solution  of  hydroxyl- 
amine  hydrochloride  on  the  crude  sodium  salt  of  isonitrosoaceto- 
phenone^  obtained  by  Claisen  and  Manasse's  method  (Abstr.,  1887, 
944).  ^  The  oxidation  cannot  be  carried  out  in  alkaline  solution,  as  the 
peroxide  is  at  once  decomposed  by  alkalis,  but  nitrogen  tetroxide  in 
ethereal  solution  readily  effects  the  change.  The  resulting  solution, 
after  washing  with  water,  is  evaporated,  the  residue  extracted  with 
chloroform,  and  purified  by  precii^itating  its  chloroform  solution  with 
light  petroleum,  or  its  acetic  acid  solution  with  water.  Analysis  and 
determination  of  the  molecular  weight  byRaoult's  method  showed  its 
formula  to   be   CgHeNoO,,  which   agrees  with  the  expected  constitu- 
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,    Phc:N-o     ^   , 

tioiial  formula,    ,,  '  .^^   '  .     It   has  a  bitter  taste,  rat'lts  with  decom- 
HC.N'O 

position  at  89 — 9o°,  is   readily  soluble  in   ether,  acetone,  chloroform, 

and    acetic   acid,  more    sparingly   in    alcohol,  and  insoluble  in  li'j;ht 

petroleum.     On  recrystallisinji^  from   alcf)hol.  it  is  paiiially  converted 

into  benzaldehyde,  and   the  odour  of   the   hitter  and  of  phenylcarb- 

amine  is  also  observed  on  bailing  it  with  water.     With  concenti-ated 

hydi-oehloric  acid,  it  yields  hydioxylamine.     All  attempts  to  displace 

the  hydrogen  atom  by  metals  have  been  without  success. 

H.  G.  C. 

Ethers  of  Benziloximes.  By  ^l.  niiTKicii  (Ber.,  23,  3589 — 
3GU8). — Attempts  to  prepare  the  methyl  ether  of  -/-benziledioxime 
according  to  the  method  of  Japp  and  Klingemann  resulted  in  the 
formation  of  products  identic-al  uith  those  from  /i-benziledioxime, 
showing  that  the  7-oxime  had  become  converted  into  the  more  stable 
/j-moditication  by  the  action  of  the  alkali.  The  hydrochloride  of 
/:i-benzildioxime  methyl  ether  softens  at  130^,  and  melts  at  140 — 143*^, 
instead  of  130°  as  previously  given. 

OL-Bemiloxime  methyl  ether  is  prepared  by  the  same  method,  and 
cr^-stallises  from  alcohol  m  lustrous  plates;  it  melts  at  02 — (J3°,  is 
readily  soluble  in  ordinary  media,  and  does  not  combine  with  hydro- 
chloric acid.      No  isomeric  compnund  could  be  detected. 

"j-BenzUoxhne  methyl  ether  is  obtained  as  an  oily  liquid,  which  boils 
at  219 — 22u°  under  a  pressure  of  40  mm.  ;  the  distillate  solidifies  on 
cooling  and  may  be  crystallised  from  alcohol,  from  which  it  is  de- 
posited in  prisms  melting  at  (3 1 — 65°  ;  by  distillation  under  ordinary 
pressure,  it  is  decomposed,  ami  it  does  not  combine  with  hydrochloric 
acid.  No  isomeric  ether  could  be  isolated.  The  a-ether  is  unaltered 
by  boiling  with  hydi'ochloric  acid,  but  on  heating  with  this  reagent  in 
a  sealed  tube  for  several  hours  at  lUO°,  it  is  converted  into  the  -/-modi- 
fication; by  treating  the  latter  compound  in  the  same  manner  at 
120 — 130°,  it  decomposes  into  benzile  and  ammonium  chloride. 
Determinations  by  Raoult's  method,  with  benzene  as  solvent,  show 
that  the  methyl  ethers  of  benziledioxime  have  identical  molecular 
weights. 

By  the  action  of  a-methylhydroxylamine  on  benzile  at  ordinary 
temperatures,  a  compound  is  obtained  which  crystallises  from  dilute 
alcohol,  melts  at  64°,  and  closely  resembles  7-benzilemonoxime  methyl 
ether  in  appearance  and  behH^^our. 

iS-Methylhi/droxylamine,  NHMe'OH,  is  prepared  by  heating /3-benzile- 
dioxime  methyl  ether  witli  hydrochloric  acid  ;  the  hydrochloride  is 
deposited  in  long,  prismatic  crystals  which  melt  at  85 — 90",  and 
readily  reduce  alkaline  copper  solution.  Neither  the  free  base  nor 
the  hydrochloride  reacts  with  benzile  at  ordinary  temperatures,  whilst 
on  warming  and  in  presence  of  excess  of  alkali,  the  base  is  completely 
decomposed.  On  heating  the  dibeuzyl  ethers  of  a-  and  /3- benziledi- 
oxime with  hydriodic  acid,  benzyl  iodide  is  eliminated,  proving  that 
the  compound  contains  the  group  ZNOEL.  By  the  action  of  a-benzyl- 
hydroxylamine  on  7-benzilemonoxime  benzyl  ether  at  130 — 150°,  a 
dibenzyl  ether  of  a-benziledioxime,  melting  at  153 — 154°,  is  formed. 
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The  saire  ccmpouDd  is  also  prepared  from  a-bciizjlliydroxjlamiue  and 
a-"beriz  moiKxime,  provirg  thnt  the  a-dibenzyl  ether  contains  two 
ZNOC-H-7  groups,  and  it  is  assumed  that  the  niotliyl  ethers  have  an 
analogt  us  constitution. 

Sin  ilar  experiments  with  /^-Ijenzjlbjdroxylaminc  gave  negative 
results. 

Metli  jl  iodide  does  not  react  with  the  non-basic  methyl  ether  of 
a-benziledioxime,  whilst  by  heating  the  second  modification  (aj)  with 
methyl  iodide  at  100°,  it  yields  a-benziloxime  methyl  ether.  On 
treating  this  same  dimethyl  ether  (a.)  with  hydriodic  acid  at  200' . 
methyl  iodide  and  ammonia  are  foimed. 

These  results  show  that  the  two  a-b(  nziledioxime  methyl  ethers  are 
not  geometrical  isomerides,  but  are  struct  urn lly  diiferent  ;  it  is  sug- 
gested that  whilst  the  non-basic  mcdificaiion  (a,)  has  the  formula 
RO'K!CPh-CPh:KOR,  the  second  (ao)  contains  the  groups  _NOR  and 

<^  I        ;    the  above   experiment  with  hydriodic    acid  tells,   however. 

somewl  at  pgainst  this  view.  Benzile  is  formed  by  the  action  of 
amyl  nitrite  at  ordinary  temperatures  on  a-  or  7-benzileoxinie ; 
a-benzilidif  xime  is  converted,  to  a  considerable  extent,  into  the 
/i-diox  me ;  the  latter  by  similar  treatment  yields  crystals  of  an 
oxidati"  n  product  which  melt  at  114"  and  give  phenyl  cyanate  on 
distillation.  J.   B.  T. 

Dipl'cnyltriketone.  By  R.  j)E  Neufvillk  and  H.  v.  Pechmaxn 
(Ber.,  23.  o375— 3387). — Dibtnzoylnu ihane  is  dissolved  in  chloro- 
form and  treated  with  bromine  in  molecular  proportion,  mixed  with 
3  pans  of  chloroform ;  during  the  addition  of  the  bromine,  a 
stream  (f  dry  air  is  drawn  thicugh  the  liquid  in  order  to  remove 
hydrogen  bromide  ;  the  residue  obtained,  afver  evaporation  of  the 
chlorcfoim,  consists  of  dihenzoijlhrcmoii  eiltaiie.  CtlBrBzo;  it  crystal- 
lises fixm  chloroform,  on  the  addition  of  light  petroleum,  in 
lustrous  i.eedles,  melts  at  93°,  and  givos  no  coloration  with  ferine 
chloric'e.  liiJcnzoylcarhinyl  acetate.  CHBzo*OAc,  is  prepared  by  the 
action  of  anhydrous  potassium  acetate  on  the  bromide  ;  it  crystallises 
from  dilute  alcohol  in  needles,  melts  at  94°,  is  insoluble  in  water  or 
light  petroleum,  and  gives  a  biown  coloration  with  ferric  chloride  ; 
the  yield  is  80  per  cent.  Dihevzoylhroviocarhinyl  acetate,  CBzaBr-OAc, 
is  obtained  by  the  action  of  bromine  on  the  pi-evious  compound  ;  it  is 
readily  soluble  in  the  ordinary  media,  and  is  deposited  from  chloro- 
form, on  the  addition  of  light  petroleum,  in  white  ciystals  which  melt 
at  101 — 102°  ;  by  heating  the  compound,  either  alone  or  in  solution, 
acetic  bromide  is  eliminated,  and  the  triketone  is  formed. 

]Jile'iizf']i1d'ihrnmo7)iet]iaiie,  CBr-Bz^,  is  prepared  by  the  action  of 
dibenzoylmethane  on  twice  the  molecular  proportion  of  bromine  ;  it 
crystal lii-es  from  alcohol,  and  melts  at  i'S"".  The  compound  is  com- 
pletely decomposed  by  the  action  of  alkalis,  whilst  .«mall  quantities  of 
triket(  ne  are  formed  on  boiling  an  alcoholic  solution  with  .'-ilver  oxide, 
carbonate,  or  nitrate;  an  acetic  acid  solution  of  potassium  acetate 
causes  a  similar  reaction.  NitrosodibevzoyJmetlave,  CBzjiN'OH,  is 
formed   by  treating  dibenzoylmethane  with  amyl  nitrite;  it  crystal- 
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li^^t■.s  from  a  iiiixtiire  of  chloroform  and  light  petroleum,  melts  at  146% 
and  is  soluble  iu  alkalis  with  a  yellow  colour. 

JJijiheniflfri ketone  or  dihenzoyl  ketone,  CO(CO*C6H5)2,is  prepared  by 
lieatinfj  dibenzoylcarbinyl  acetate,  or  by  the  action  of  nitrous  acid  on 
nitrosudibenzoylmethane  ;  it  crystallises  fi'om  anhydrous  light  petro- 
leum in  golden-yellow  needles,  melts  at  69 — 7(f,  and  boils  at  2^7 — 24S^ 
under  a  })ressure  uf  60  mm.,  and  at  289°  under  a  pressure  of  175  mm.  ; 
is  very  hvgrosropie,  and  readily  dissftlves  in  all  solvents  except  water. 

""  JJipheniiltrikdonp  hydrate,''  diieiizomethjfhne  glycol,  CBzofOH);,  is 
foi-med  as  a  white,  Hocculent  precipitate  on  dissolving  the  ketone  in 
alcohol  or  glacial  acetic  acid  and  adding  water;  it  melts  at  9<.>%  and  is 
also  formed  by  boiling  dibenzoylbromocarbinyl  acetate  with  glacial 
acetic  acid,  or  by  thi-  action  of  potassium  acetate  on  dibenzoyldibrumo- 
methane.  Chemically,  the  hydrate  resembles  the  ketone  ;  both  give  a 
brilliant  blue  coloration  on  the  addition  of  sulphuric  acid  to  a  benzene 
solution.  The  hydnite  readily  dissolves  in  alkalis  with  the  formation 
of  phenylberizoylhydroxyacetic  acid,  (JH'CPliBz'COOH,  which  has  not 
yet  been  isolated.  After  the  solution  has  remained  for  some  time,  this 
compound  is  decomposed  by  the  further  action  of  the  alkali ;  part 
yields  benzoic  acid  and  phenylhydroxy acetic  acid,  whilst  carbonic 
anhydride  and  benzoin  are  produced  from  the  remainder. 

On  treating  the  triketone  with  phen\lhydrazine  in  molecular  pro- 
portion at  ordinary  temperatures,  a  compound  is  deposited  which 
crystallises  from  a  mixture  of  chloroform  and  light  petroleum  in 
aggregates  of  almost  colourless  needles,  melts  at  loo^,  and  acquires 
a  red  colour  after  remaining  in  contact  with  the  air.  The  sub- 
stance has  the  formula  C.;iHi6X202,  but  it  is  uncertain  whether  it 
is  really  a  phenylhydiazone  ;  it  dissolves  in  concentrated  sulphuric 
acid  with  a  yellow  colour,  but  the  solution  is  not  affected  by  ferric 
chloride  or  potassium  dichromate  (Billow's  reaction).  By  the  action 
of  excess  of  phenylhydi-azine  on  the  triketone,  or  on  the  previous 
compound,  two  substances  are  obtained  and  may  be  separated  by 
treatment  with  benzene  at  ordinary  temperatures ;  the  one  crystallises 
in  yellow  needles,  melts  at  223°,  and  has  not  yet  been  further  investi- 
gated.    The    second    compound    is   soluble  in   benzene,  and  consists 

NzzCPh 

of  henzenazotriphenylpiirazole.    I ^C'X^'Ph  ;  it  crystallises  from 

tr       i)  rj  IS  Ph-CPh-^ 

alcohol  in  oi-auge-red  prisms,  and  melts  at  loo — 157°. 

Biphenyltriketotianilide,  XPh!CPh-CBz(OH)i,  is  formed  by  treating 
the  triketone  with  two  parts  of  aniline  at  the  ordinary  temperature; 
it  crystallises  from  benzene,  on  the  addition  of  light  petroleum,  in 
yellow,  concentric  needles,  melts  at  99 — 100°,  and  gives  a  blue  colora- 
tion with  sulphuric  acid  and  benzene.  On  boiling  the  triketone  with 
alcoholic  solution  of  aniline,  the  dianilide,  C(0H)2(CPh!XPh)..,  is  ob- 
tained, crystallising  from  benzene  in  yellow  pyramids  which  melt  at 
1-1&°. 

iJiphenyltrinitrosopropane,  0H-X;C(CPh;N"0H)2,  is  obtained  as  a 
Avhite,  crystalline  powder  from  nitrosodibeuzylmethane  and  hydroxyl- 
amine ;  it  is  insoluble  in  water,  but  readily  dissolves  in  alkalis  and 
organic   menstrua,  and  melts  at  185 — 186°.     A  second  compound  i.s 


320  ABSTRACTS  OB'   CHEMICAL   PAPERS. 

formed  iu  small  quantity  ;  this  ciystallises  iu  plates,  melts  at  141°,  is 
insoluble  in  alkalis,  and  has  not  yet  been  further  investigated. 

Attempts  to  prepai-e  other  triketones  from  acetophenoiie,  benzoyl- 
acetone,  acetylacetone,  and  ethyl  acetoacetate  have  been  nnsuccesslul. 

J.  B.  T. 

Cresolcinnamic  and  Metacresolglycollic  Acids.  By  A. 
Oglialoko  and  O.  Forte  (Gaz~efta,  20,  505 — 51oJ. — The  cresol- 
cinnamic acids  were  prepared  by  heating  the  corresponding  sodiiini 
cresolglycollates  with  benzaldehyde  and  acetic  anhydride. 

Orthocresolciiinamic  acid  is  obtained  pare  by  decomposing  its  barium 
salt.  It  crystallises  from  a  dilute  alcoholic  solution  in  small,  white 
prisms,  melts  at  167 — 168°,  and  is  very  soluble  in  warm  alcoliol, 
moderately  in  ether,  chloroform,  and  benzene.  The  barium  salt, 
(Ci6Hi30a)2Ba  -h  HjO,  dissolves  very  sparingly  iu  hot  water,  and  may 
be  obtained  crystallised  by  evaporating  the  solution.  The  silver  salt, 
OifiHijOsAg,  decoinposes  at  100°.  Tbe  methyl  salt,  CieHiaOsMe,  crys- 
tallises fi'om  dilute  alcohol  in  colourless  plates,  melts  at  61°,  and 
dissolves  very  freely  in  alcohol  and  ether,  and  moderately  in  light 
petroleum  and  chloroform,  but  is  insoluble  in  water;  a  brominated 
derivative,  CnHioBrpOs,  may  be  obtained  by  adding  bromine  to  satura- 
tion to  the  methyl  alcoholic  solution  of  this  compound,  and  heating 
the  mixture  for  a  few  liours.  It  crystallises  in  brilliant,  yellow  scales, 
and  melts  at  231'^. 

Metacresolglycollic  acid,  CgHioOy,  is  prepared  by  melting  a  mixture 
of  metacresol  and  chloracetic  acid  in  molecular  proportion,  and 
adding  a  quantity  of  aqueous  soda  (sp.  gr.  =:  1'3)  quadruple  that  of 
the  cresol  taken.  It  ciystallises  from  boiling  water  in  minute,  white 
needles,  and  melts  at  102°.  The  barium  salt,  (C<,H,|03)oBa  +  6H2O, 
crystallises  from  an  aqueous  solution  in  nodules  consisting  of  very 
fine,  white  needles. 

Metacresolcinnamic  acid  crystallises  in  white  needles,  melts  at  155^, 
and  dissolves  freely  in  alcohol  and  ether.  The  silver  salt  is  white  and 
anhydrous,  and  is  not  altered  by  exposure  to  light.  The  bariuvi 
and  the  methyl  salts  are  uuci-ystallisable  compounds ;  the  latter  is  a 
viscid  substance  yielding  a  brominated  derivative,  CnHisBi-oOa,  which 
crystallises  in  colourless,  rhombic  tables,  and  melts  at  109°. 

Paracresolciniiamic  acid^  crystallises  in  white  needles,  melts  at 
159 — 160°,  and  dissolves  in  alcohol,  ether,  and  benzene.  The  acid 
cannot  be  completely  pui'ified,  but  a  silver  salt  of  the  theoretical  com- 
position may  be  isolated.  The  barium,  inagnesium,  and  methyl  salts 
are  uncrystallisable  :  the  last  is  a  ^-iscid  product,  and  yields  a  bx-omin- 
ared  derivative,  CnHi6Br:.0s.  which  crystallises  from  methyl  alcohol  iu 
In-illiant,  colourless,  rhombic  tables  melting  at  124? — 125°. 

S.  B.  A.  A. 

Sulphides  of  /D^NapMhol.  By  S.  OMbuowiGz  (Iter.,  23, 
3355 — 3373). — /i-]S"a})hthol  sulphide  or  /3-hydroxynaplithyl  sulphide, 
S(CioHg-OII).,,  is  prepared  by  the  action  of  either  sulphur  dichloride 
or  of  sulphur  and  lead  oxide  on  /i-naphthol. 

The  cc-sodiiim  derivative,  S(CioH6-ONa)..  -f  6H.,0,  is  obtained  by 
dissolving  the  sulphide  iu  soda;  it  crystallises  in  colourless,  con- 
centric needles,  is    readily  soluble   iu  water  or  alcohol,  and  has  an 
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nikalinc  reaction.  The  currespondiurr  calcium  and  barium  salts  arc 
colourU'ss  and  crvstalliiu',  and,  like  the  salts  of  the  heavy  metals,  are 
very  sparintrly  soluble  in  water.      The  (lictlu/l  derivative, 

S(C,oHc-OEt)„ 

is  prepared  by  the  aetion  of  the  calculated  quantity  of  ethyl  iodide 
and  potash  on  the  .sulphide  ;  it  crystallises  from  ben/X'ue  in  lony, 
slender,  wax-like,  lustrous  needles,  melts  at  1H9°,  and  is  not  acted  on 
liy  silver  nitrate  or  mercaric  oxide. 

/:}-Naplith3lamine  and  /:J-naphthol  are  foi-med  by  the  action  of 
ammonia  on  /:}-naplithol  sulj)hide,  whilst  /i-naphthol  is  the  sole 
|)roduct  when  the  sulphide  is  treated  with  cupioiis  chloride  or  silver 
chloride.  By  the  action  of  sdver  nitrate  or  of  mercuric  oxide  on 
the  sulphide,  a  compound  is  obtained  which  crystallises  from  dilute 
alcohol  in  stellate  groups  of  ruby-i-ed  plates,  and  melts  at  164°  ;  the 
yield  is  25 — 30  per  cent,  of  the  sulphide  employed.  This  substance 
has  the  formula  C-^oHiiSOj, and  is  not  acted  on  when  boiled  with  either 
sotla  or  glacial  acetic  acid ;  when  heated  to  200,  it  yields  hydrogen 
sulphide  and  /i-naphthol,  whilst,  by  reduction  with  zinc-dust  and 
glacial  acetic  acid,  /i-naplithol  sulphide  is  i-egenerated.  By  the  action 
of  potassium  dichromate  an<l  sulphuric  acid,  part  of  the  sulphide  is 
complerely  oxidised,  and  ])art  remains  unchanged  ;  with  dilute  nitric 
acid,  sp   gr.  118,  ])hthalic  acid  is  the  sole  jiroduct. 

/J-Xaphtiiol  sulphide  is  decomposed  by  concentrated  nitric  acid  ;  but 
on  dissolving  the  diethyl  derivative  in  10  parts  of  glacial  acetic  acid, 
adding  5  parts  of  fuming  nitric  acid,  and  cooling  well  with  ice,  cZiV/^ro- 
uaphthyl  ethyl  ether.  C,nH,(XO,j,-OEt  LOEt  :  {^0^}.,  =  2:1':  4],  is 
obtained,  and  may  be  purified  by  treatment  with  benzene ;  it  crystal- 
lises frotn  dilute  alcohol  in  long,  slender,  pale-yellow,  silky  needles, 
melts  at  215°.  and  is  not  acted  on  by  aqueous  soda.  The  yield  is  30 
per  cent.  When  heated  with  dilute  nitric  acid  at  160 — 170^,  dinitro- 
naphtlialenedicarboxylic  acid  [(COOH).  :  (N0.,)2  =  1:2:3:6]  is 
produced. 

Diniframidonaphthalene  [NHo  :  (NOo)-.  =  2:1':  4]  is  formed  by 
heating  the  above  ethyl  derivative  with  concentrated  alcoholic  am- 
monia at  220 — 225°  ;  it  is  very  s])aringly  soluble,  and  crystallises  from 
toluene  in  slender,  yellow  needles  which  blacken  at  about  250°,  but  do 
not  melt.  When  /i-ethoxynaphthyl  sulphide  is  treated  with  concen- 
trated nitric  acid  at  very  low  temperatures,  the  product,  after  washing 
with  ice  water,  dissolved  in  benzene  and  the  solurion  cooled,  ttJto.cij- 
dinifroiiaphthijl  sulphide,  S[CioH5(NOo)'OEt]2,  is  deposited  in  slender, 
golden-yellow  needles  Avhich  melt  at  235'^.  After  some  time,  a  fui-ther 
deposit  is  obtained  from  the  mother  liquor;  this  is  dis.solved  in  ether, 
and  crystalli.ses,  on  the  addition  of  light  petroleum,  in  slender,  pale- 
yellow  needles  ;  it  melts  at  2U2°.  and  is  readily  soluble  in  alcohol  or  benz- 
ene, both  at  ordinary  temperatures  and  on  warming.  This  substance 
has  the  formula  C24H2oI^nS306,  and  is  probably  a  dinitro-derivative. 

ji-NaphOiol  hisidphide  or  B-hydro.vyytaphthijl  hisidphide  is  obtained  by 
heating  /i-naphthol  with  sulphur  at  175 — 180""  for  24  hours;  after 
purification,  it  crystallises  from  benzene  in  slender,  yellow  needles, 
melts  at  169°,  and  is  very  spaiingly  soluble  in  ordinary  menstrua.  When 
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heated  to  360°,  it  decomposes  into  hydrogen  sulphide  and  /^-naphthol ; 
it  is  soluble  in  dilute,  and  gives  a  red  colour  with  concentrated  alkalis. 
The  yield  is  10  per  cent.  The  same  compound,  together  with  a  con- 
siderable quantity  of  the  monosulphide.  is  also  formed  by  the  action 
of  sulphur  chloride  at  0°  on  /J-naphthol  dissolved  in  benzene;  the 
yield  is  about  the  same  as  before.  The  best  results  ai-e  obtained  by 
heating  a  solution  of  the  sulphide  Avith  half  the  molecular  proportion 
of  sulphur  bromide  for  an  hour  on  the  Avater-bath ;  in  this  manner 
10  grams  of  /3-naphthol  yielded  5  grams  of  pure  bisulphide.  f3-Ethoxy- 
nupiitliyl  hisuJphiiie,  SoiCioHe-OEt)^,  is  prepared  in  a  similar  manner 
to  the  corresponding  monosulphide  derivative ;  it  crystallises  from 
alcohol  in  greyish  needles,  and  melts  at  158"5°.  The  diacefafe, 
S2(CioHr,'OAc);.  forms  a  yellow,  hard,  crystalline  mass  which  melts  at 
about  14U-,  and  is  soluble  in  ether,  alcohol,  benzene,  and  glacial  acetic 
acid.  The  dihenzoate,  82(CioH6*OBz)o.  crystallises  from  benzene  in 
greenisb  plates  or  prisms,  and  melts  at  187°. 

On  heating  the  bisulp'nide  with  recently  reduced  copper  at 
230 — 240°,  it  yields  /3-dinaphthol.  m.  p.  212°  ;  the  bisulphide  is  not 
altered  bj-  boiling  with  copper  and  xylene  or  cumene. 

o!.-Naj)liihol  frisulphide,  S3(CioH6-OH)o,  is  obtained  by  the  action  of 
sulphur  chloride  on  a-naphthol,  and  is  a  pale  yellow,  amorphous  sub- 
stance which  blackens  at  220°.  and  is  very  readily  soluble  in  dilute 
aqueous  soda,  but  almost  in.soluble  in  organic  media.  The  cojtc- 
sponding  henzoafe.  S3(CioH6'OBz)o,  is  a  greyish  powder  melting  at  194 '. 

When  benzene  is   mixed   with   O'o  part    of  sulphur    chloride  and 

005  part  of  iodine,  heated  in  a  sealed  tube  for  100  hours  at 
115 — 125°,  and  the  product  boiled  with  benzene,  toluene,  carbon 
bisulphide,  and  xylene  successively,  a  yellow,  hard,  amorphous  ma.ss 
remains  which  is  slightly  soluble  in  xylene,  and  has  the  formula 
SePho.  J.  B.  T. 

Ethereal  Oil  of  Asafoetida.  By  F.  W.  Semmler  {Ber.,  23, 
3530 — 3533). — Up  to  the  present,  it  has  not  been  found  possible  to 
separate  crude  asafoetida  into  its  constituents  by  fractional  distillation, 
but  the  author  finds  that  this  may  be  readily  carried  out  under 
diminished  pressure.  Thus,  under  9  mm.,  two  specimens  of  crude  oil 
of  sp.  gr.  0"'j843  at  22°  and  0"9789  at  12"  respectively,  gave,  on 
repeated  fractionation,  four  chief  fractions  distilling  below  65°,  at 
80—85°,  120—130°,  133—145°. 

The  fraction  distilling  below  65^,  obtained  from  both  specimens, 
had  the  same  qualitative  composition,  but  the  constituents  were  pre- 
sent in  different  quantities,  thus  causing  a  difference  in  the  specific 
gravity.  On  treatment  with  potassium  in  a  vacuum  until  no  more  gas 
is  evolved,  and  then  distilling,  a  colourless,  pleasant-smelling  oil  is 
obtained,  which  has  the  composition  CmHis ;  it  is  a  mixture  of  two 
different  terpenes,  one  of  which  yields  a  liquid,  and  the  other  a  solid 
dibromide.  It  is  contained  ready  formed  in  the  oil,  and  may  also  be 
obtained  from  the  fraction  distilling  below  65°  by  adding  mercuric 
chloride  until  no  further  precipitate  is  formed,  and  distilling  in  a 
current  of  steam.     The  first  .sample  of  oil  was  thus  found  to  contain 

6  per  cent.,  and  the  second  8  per  cent.,  of  the  mixture  of  terpenes. 


ORGANIC  CHEMISTRY.  32; J 

The  fiactioii  V.j'A-  1  i")^  was  treated  with  sodium  in  a  vacuum,  and 
on  distillation  under  !•  mm.  pressui'c,  a  colourless  oil  passed  over  at 
128°,  which  had  a  pleasant,  lavender-like  odour,  a  sp.  gr.  of  0'9:i41  at 
15°,  and  the  composition  C15H04.  It  belongs,  therefore,  to  the  group 
of  sesquiterpenes,  and  forms  a  hi/drachloride,  Ci5Hs4,2HCl. 

These  two  fractions  consist  chiefly  of  substances  free  from  sulphur, 
the  compounds  containing  the  latter  being  found  in  the  second  and 
third  fractions,  which  are.  at  present,  being  more  closely  investigated 

H.  G?C. 

Indian  Geraniiun  Oil :  Geranaldehyde  and  Geranic  Acid.  lU 
F.  VV.  Se.mmi.ki:  (lirr..  23,  3556 — 3557;  seo  also  Abstr..  18'JiJ,  951).-- 
In  the  previous  paper,  it  was  shown  that  geraniol,  on  treatment  with 
chromic  acid  and  distillation  in  a  current  of  steam,  yields  an 
aldehyde,  Ci.iHnO.  whicii  may  be  termed  ger  an  aldehyde.  If  the  re- 
sidue, after  removal  of  the  aldehyde,  is  treated  with  phosphoric  acid 
and  again  distilled  in  a  cun-ent  of  steam,  a  small  quantitv  of  an  oil 
is  obtained  which  has  an  acid  reaction.  It  may  be  prepared  much 
more  readily  by  making  an  emulsion  of  6  grams  of  gei'an- 
aldehyde  in  500  gi-ams  of  water,  gradually  adding  a  solution  of 
13'5  grams  of  silver  oxide  in  dilute  ammonia,  acidifying  with  a  slisrht 
excess  of  phosphoric  acid,  and  distilling  in  a  current  of  steam.  The 
distillate  is  neuti-alised  with  soda,  evaporated  to  dryness,  the  residue 
extracted  with  boiling  absolute  alcohol,  and  the  latter  expelled  from 
the  filti-ate.  The  residue  is  taken  up  with  water  and  precipitated 
by  means  of  silvei-  nitrate  as  the  silmr  salt ;  this  has  the  composition 
CioHisO-Ag.      Geranic  acid  is  a  thin  oil. 

The  alcohol  and  aldehA'de  also  occur  in  other  oils,  of  Avhich  a  more  de- 
tailed account  Avill  be  cfiven  later.    (Compare  also  following  abstract.) 

H.  G.  C. 

German  and  Turkish  Rose  Oil.  By  T.  Poleck  and  C.  E(  kabt 
{Ber.,  23,  3554 — 3555  ;  see  also  Maikovnikofp,  this  vol.,  p.  219). — 
The  first  product  which  passes  over  in  the  distillation  of  German  rose 
oil  is  ethyl  alcohol,  about  5  per  cent,  of  which  is  present.  Terpenes 
could  not  be  identified.  After  removing  stearoptene,  the  German  rose 
oil  was  distilled  under  diminished  pressure,  when  it  passed  over 
almost  entirely  at  110 — 120°  (14  mm.).  Its  boiling  point  at  atmo- 
spheric pressure  was  found  to  be  215^.  The  Turkish  oil  behaves  in  a 
similar  manner,  both  eh  optenes  being  Ijevorotatorv,  the  German  varietv 
having  a  sp.  gr.  of  0-^837  at  11°,  and  the  Tuiki.sh,  0-8813  at  12". 

The  analyses  of  the  liquid  portions  of  both  oils  indicated  the  formula 
CinHisO.  This  compound  has  the  characteristics  of  a  primary  alci.'hol 
with  two  ethylene  linkages,  both  with  regard  to  the  molecular  re- 
fraction and  its  behaviour  towards  bromine.  Its  sodium  derivative, 
chloride,  iodide,  and  benzr ate  have  been  analysed.  On  oxidation,  it 
yields,  first,  an  aldehyde,  CioHjeO,  and  then  an  acid.  CioH,60o.  Phos- 
phoric anh3'dri(Je  and  zinc  chloride  abstract  the  elements  of  water, 
torming  a  mixture  of  two  difi'erent  terpenes,  CioHje,  which  difPer  con- 
siderably in  their  boiling  point.  If  the  action  takes  place  below  0°. 
the  higher  boiling  terpene  is  strongly  dichroic.  The  ouly  products  of 
further  oxidation  found  were  carbonic  anhydride,  formic,  acetic,  and 
oxalic  acids. 
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The  properties  of  the  liquid  constituent  of  both  the  German  and 
Turkish  oils  correspond  exactly  with  those  of  geraniol,  the  chief 
constituent  of  Indian  geranium  oil  (Semniler,  Abstr.,  1890,  951,  and 
preceding-  abstract),  and  a  dii'ect  comparison  of  the  aldehydes  has 
shown  their  actual  identity.  The  eleoptene  of  rose  oil,  therefore,  also 
contains  an  open  chain  of  carboa  atom-^.  which,  on  elimination  of 
water,  unite  to  form  a  closed  chain.  H.   G.   G. 

Phenolic  Acid  from  Camphor.  By  P.  Cazexeuve  (Gompt.  rend., 
Ill,  743 — 745). — Monochlorcaniphor  is  treated  with  six  times  its 
weight  of  concentrated  sulphuric  acid  at  50°  for  30  hours  and  the 
product  is  poured  into  cold  water.  After  some  time,  the  liquid  is 
filtered,  heated,  saturated  with  barium  carbonate,  and  concentrated. 
Amethylcamphophenolsulphone  (Abstr.,  1890,  1153)  and  the 
barium  salt  of  the  new  acid  crystallise  together.  They  can  be 
separated  by  crystallisation  f lom  alcohol  of  7u",  in  which  the  barium 
salt  remains  dissolved,  and  it  can  afterwards  be  purified  by  crystal- 
lisation from  water. 

The  barium  salt  crystallises  in  nacreous  plates,  and  when  treated 
Avith  sulphuric  acid  it  yields  amethylcaniphophenolsulphonic  acid, 
OH'CgHiiO'SO^jH,  isomeric  with  the  sulphone,  a  colourless,  syrupy, 
uncrystallisable  liquid,  with  a  bitter,  astringent,  acid  taste,  and  an 
odour  recalling  that  of  solutions  of  oak-bark.  It  is  very  soluble  in 
water,  alcohol,  and  ether,  has  no  action  on  polarised  light,  and  distils 
partially  without  decomposition  under  reduced  pressure.  Solutions 
of  the  barium  salt  gave  a  magniticent,  blue  coloration  with  ferric 
chloride.  It  the  salt  is  boiled  with  acetic  anhydride  for  15  minutes, 
it  yields  an  acetyl  derivative,  OAc'CgHi.O'SOsH,  the  barium  salt  of 
which  has  no  action  on  ferric  chloride.  When  treated  with  potassium 
hydroxide,  the  original  phenolic  acid  is  formed.  C  H.  B. 

Action  of  Camphoric  Anhydride  on  Benzene.  By  E,  Burcker 
{Iriill.  Soc.  Chim.  [3],  4,  112 — -113). — Under  conditions  similar  to 
those  by  which  benzoylpropiimic  acid  is  formed,  camphoric  an- 
hydride and  benzene  react  in  presence  of  aluminium  chloride  to  form 
a  compound,  CieHorjOa,  which  is  sepai'ated  from  its  sodium  salt  by 
treatment  with  hydi'ochloric  acid  as  very  light  scales;  it  is  soluble 
in  alcohol,  chloroform,  ether,  and  acetic  acid,  but  only  sparingly 
in  benzene,  and  almost  insoluble  in  water.  It  melts  at  125 — 126°, 
but  if  this  tempei'ature  is  passed  it  no  longer  solidities  on 
cooling,  but  remains  as  a  syrup,  and  decomposes  at  a  higher  tem- 
l^erature  without  boiling.  The  compound  behaves  as  a  monobasic 
acid.  Solutions  of  the  alkaline  hydroxides  dissolve  it,  and  the  salts 
formed  by  it  with  cobalt,  nickel,  copper,  and  silver  crystallise  easily. 
With  phenylhydi-azine,  it  yields  a  yellow,  crystalline  derivative. 
Further  work  is  being  carried  on  to  determine  its  constitution. 

T.  G.  N". 

Crystalline  Principle  from  the  Bark  of  Diospyros  virginiana. 
By  W.  SCHLKIF  (/.  riuinii.  [5],  22,  460 — 471  ;  ivoia  Amer.  J.  Fharm., 
1890,  390). — The  powdered  loot  is  extracted  with  light  petroleum,  by 
which  a  yellow  solution  is  obtained,  yielding  a  waxy  i-esidue  on 
evaporation.      The  powder  is  then  treated  Avith  ether  and  the  solution 
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(listilletl,  when  a  deop-reil,  crystiilline  residue  is  left :  this  is  dissolved 
in  hot  alcohol  and  treated  with  an  alcoholic  solution  of  lead  acetate, 
which  removes  the  colourinj?  matter  ord^-.  After  filtration,  the  li(|uid 
is  treated  with  hydrogen  sulphide,  iitraiu  filtered,  and  the  still  reddish, 
alcoholic  solution  is  digested  with  animal  charcoal  on  the  water-hath, 
and  concentrated  h^-  distilling  off  the  alcohol;  the  crystals  which 
sepai-ate  are  ))urified  liy  repeated  reciysialli.sation  from  alcohol  until 
the  dry  product  has  a  yellowish-grey  colour.  The  crystalline  mass  thus 
obtained  sometimes  contains  crystals  02  mm.  long;  these  are  soft, 
and  Avaxy  in  appearance  when  moist.  The  dry  substance  is  light, 
brown  in  colour  and  granular  in  texture,  with  a  peculiar  odour,  and 
a  slightly  astiingent  taste.  It  is  soluble  in  alcohol,  ether,  and 
chloroform,  very  little  .soluble  in  water,  and  not  at  all  in  light 
jietroleum.  At  2o8°  it  takes  a  deeper  tint,  and  at  262°  it  melts  with 
appaient  decomposition.  The  com|)ound  has  a  neutral  reaction  ;  it 
does  not  dissolve  on  boiling  with  dilute  hydrochloric  acid  or  in  dilute 
potash  .solution  ;  it  burns  on  platinum  foil  without  leaving  any  re- 
sidue. Its  alcoholic  solution  is  not  precipitated  by  alcoholic  .solution 
of  lead  acetate  or  of  ammonia.  It  dissolves  in  glacial  acetic  acid. 
Its  composition  corresponds  with  the  formula  CssHe^Oio.  J.  T. 

/3-Picoline.  By  A.  Ladenhurg  (Ber.,  23,  3555 — 3556). — In  reply 
to  Stoehr's  criticisms  of  the  authoi-'s  pi-evious  paper  on  this  subject 
(Abstr.,  1890,  1432),  Ladenburg  states  that  the  facts  from  wliich  his 
conclusions  were  drawn  were  obtained  in  personal  communications^ 
from  Stoehr,  and  that,  as  there  stated,  the  truth  of  those  statements 
is  now  being  experimentally  investieated.  H.   G.   C. 

Derivatives  of  Toluquinoline  and  Metaxyloquinoline.  By 
K.  XoELTixc.  and  E.  Tkalt-Manx  (Her.,  23,  o6.j-i — o6b3j.— Qninoline 
is  dissolved  in  10  pai-ts  of  sulphuric  acid  (100  per  cent.)  and  treated 
with  the  tlieoretical  quantity  of  fuming  nitric  acid  also  dissolved  in 
sulphuric  acid  ;  enough  fuming  sulphuric  acid,  containing  20 — 25  per 
cent,  of  sulphuric  anhydride,  is  added  to  combine  with  the  water  con- 
tained in  the  nitric  acid  and  also  with  that  formed  during  the 
reaction  ;  the  mixtui'e  is  either  gently  heated,  or  allowed  to  remain  foi- 
several  days  at  ordinary  temperatures ;  in  this  manner  only  the  two 
mononitro-derivatives  are  formed. 

dSitroparatoluquinoline,  C9NH5Me*X02  [Me  :  NO3  =  3  :  4],  is  pre- 
pared by  the  action  of  nitric  acid  on  paratoluquinoline  in  presence  of 
sulphuric  acid  ;  it  crystallises  from  alcohol  in  pale-yellow  needles, 
melts  at  116 — 117°,  and  is  readily  soluble  in  organic  menstrua.  The 
salts  are  crystalline,  but  readily  undergo  dissociation  in  presence  of 
water.  The  proof  of  the  above  formula  consists  in  the  fact  that  the 
corresponding  amido-derivative  does  not  yield  methylphenanthroline 
by  the  action  of  glycerol  and  picric  acid.  The  metliiodide  crystal- 
lises from  alcohol  in  long,  yellow  needles  ;  on  allowing  these  to  remain 
in  contact  with  the  mother  liquor,  rhombohedra  are  formed ;  from 
water  the  compound  is  deposited  in  colourless  rhombohedra,  which 
become  yellow  at  100° ;  both  forms  melt  at  189—190°. 

Amidoparatohiquinollne  is  prepared  by  the  reduction  of  the  above 
nitro-derivative  with  iron  and  acetic  acid  ;  it  ci-ystalliscs  from  water 
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or  dilute  alcohol  in  vellow  needles,  and  melts  at  1-15°;  the  yield  is 
90  per  cent,  of  theory.  The  hydrogen  salts  are  red,  whilst  the 
normal  salts  are  almost  colourless,  but  are  red  in  aqueous  solution. 
The  acetyl  derivaiive  crystallises  from  water  in  white  needles,  melts  at 
160°,  and  yields  colourless  salts  with  acids. 

Hyd wxyparatoluqui )ioli lie,  CyXHsMe-OH.  is  prepared  by  the  action 
oc  sodium  ritrite  on  the  amido-compound  ;  it  crystallises  from  alcohol 
in  flat  needles,  melts  at  230°,  sublimes  without  decomposition,  and  is 
not  volatile  with  steam.  The  same  compound  is  also  obtained  by  the 
action  of  fuming  sulphuric  acid  at  90°  on  paratolaquinoline ;  the 
resulting  sulphonic  acid  being  then  fused  with  potash.  It  forms  well- 
characterised  salts  with  acids  and  alkalis,  and  yields  a  hydroxyazo- 
derivative  with  diazobenzene  chloride,  which  is  deposited  from  alcohol 
in  small,  red  needles  melting  at  176°. 

Xifi-o-'^o-ltydrnxy/'arafoluquinoline  or  oxyparatoluqidnoline  oxime. 
CoNH4Me(NOH)0,  is  obtained  by  the  action  of  nitrous  acid  on  the 
In-droxy-derivative  at  low  temperatures;  it  crj'stallises  from  water 
in  yellow  needles  and  fi-om  alcohol  in  yellow  plates,  which  decom- 
pose above  200°  without  melting.  The  hydrochloride  is  sparingly 
soluble  in  hydrochloric  acid,  and  crystallises  in  yellow  needles  ;  the 
><odium  salt  is  deposited  in  small,  yellow  plates.  The  nitroso-com- 
pound  yields  a  stable  green  dye  with  iron  mordanted  cloth,  this 
property  is  probably  due  to  the  presence  of  a  salt-forming  group  in 
the  peri-position  [4  :  1']  to  nitrogen  ;  thus,  whilst  the  three  ortho- 
hydroxytoluquinolines  (see  below)  and  orthoquinone  oximes  give  dyes 
with  mordants,  paraquinone  oximes  only  do  so  if  they  contain  the 
XOH  group  in  the  position  1. 

OrthonitrnJiydroxyparatolnqninoUne. 

XO,-C,XHiMe-OH  [XO-,  :  OH  :  Me  =  1  :  3  :  4], 

is  prepared  by  the  oxidation  of  the  oxime  with  potassium  ferricyanide, 
and  crystallises  from  dilute  acetic  acid  or  alcohol  in  j-ellowish-brown 
plates,  which  decompose  while  melting. 

Orthohijdroxymetatoluqninoline,  CgXHsMe-OH  TOH  :  Me  =  1:2],  is 
prepared  from  amidorthocresol,  [OH  :  ^'S.-z  :  Me  =1:2:  6],  glycerol, 
and  picric  acid  ;  it  crystallises  from  dilute  alcohol  in  long  needles, 
melts  at  72 — 74^,  is  volatile  with  steam,  and,  in  contact  with  copper 
<)xide,  colours  the  flame  greeu  ;  the  yield  is  80  iier  cent. 

Xitroso-orthoxymetatoliiqninolhie,  C9XH4Me(XOH)0  fO  :  Me  :  NOH 
=  1  :  2  :  4],  is  prepared  by  the  action  of  sodium  nitrite  on  the  pre- 
ceding compound,  and  it  is  deposited  from  alcohol  or  dilute  acetic  acid 
in  yellow  needles;  it  decomposes  at  about  200°  without  melting,  and 
has  no  tinctorial  properties.  Soluble  salts  are  formed  with  acids 
and  bases.  Nitrorthohydroxymetatoluquinoline  is  obtained  from  the 
preceding  compound  by  oxidation  with  potassium  ferricyanide  in 
alkaline  solution ;  it  crystallises  from  alcohol  in  red  needles  and  from 
benzene  in  yellow  needles,  melts  at  192—193°,  yields  salts  with  acids 
and  bases,  and  dyes  mordanted  cloth. 

Orthdhydroxymethylquinoliyie,  C9NH,Me'0H  [OH  :  Me  =  1  :  4],  is 
prepared  from  araidoparacresol,  [OH  :  X^Ho  :  Me  =  1  :  2  :  4]  ;  it 
■crystallises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at 
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1  J'J — 124°,  and  gives  a  yellow  dye  with  aluminium  moi-dants  ;  the 
vif'ld  is  or.  per  cent,  of  theory.  Nlfro>;o-ortho.vi/ni''thi/IqHinnliue. 
r„NlT,^reO:NOH  [O  :  NOH  :  Me  =  l  :  8  :  4],  resembles  the  pre- 
vii)usly  described  isomerides,  and  dyes  moi'danted  cloth;  on  oxida- 
tion, it  yields  the  corres|)()nding  7ii7ro-derivative,  which  crystallises 
from  alcohol  in  slender,  yellow  needles  meltinc;  at  205 — 200^  ;  yellow 
colours  are  obtained  with  aluminium  mordants. 

Nifrdfiaratoliiquiiioh'iw.  CaNH.^McXOj  [Me  :  NO^  =  3  :  4],  is  ob- 
tained from  nitroparatoluidine,  j  NHo  :  XO^  :  Me  =  1  :  3  :  41  ;  it 
ci'vstallises  from  alcohol,  jind  melt.s  at  IIG — 117°;  the  yield  is  6.".  per 
cent.  The  corresponding  niiiitla-,  acetyl,  and  //j/Jro.r/y-derivatives  have 
been  ])repared  and  closely  resemble  the  previously  described  iso- 
merides. OrthoniiroparntohiqninoUni',  CnNHj^Ie-XO;  [NOa  :  Me  = 
1  :  3],  is  prepared  from  nitroparatoluidine  [NHj :  XO.. :  Me  =  1:2:  4], 
and  ci'ystallises  from  water  in  pale-yellow  needles,  melts  at  122°,  and 
does  not  combine  witli  methyl  it)dide ;  the  yield  is  GU  percent.  The 
salts  crystallise  readily,  but  dissociate  with  water.  Orthaniido- 
paratoluqui uoline  is  prepared  from  the  preceding  compound  by  re<luc- 
tion  with  ammonium  sulphide;  it  crystallises  in  slender  needles, 
melts  at  62 — 64",  sublimes  without  decomposition,  and  is  volatile 
with  steam.  The  liydrochlonih'  forms  orange  needles.  The  acetyl 
(hrivative  is  obtained  from  water  or  dilute  alcohol  in  large  plates 
melting  at  91 — 92^.  It  yields  salts  which  readily  crystallise.  The 
hydroxy-derivative  is  prepared  by  means  of  the  diazo-reaction,  and  is 
identical  with  the  compound  obtained  from  toluquinolinesulphonic 
acid  [SO3H  :  Me  =1:3]  bv  fusion  with  potash.  The  nitroso- 
compound,  C<,NH5Me(X0H)0  [0  :  Me  :  XOH  =1:3:4],  is  very 
sparingl}^  soluble,  and  crj-stallises  in  brown  plates,  which  decompose 
at  200°,  and  do  not  dye.     The  nitro-derivative  could  not  be  obtained. 

Orthainidochloroparatoluqainoline,  CgXH^MeChNHa  [XHo :  Me  :  CI  = 
1  :  3  :  4],  is  formed,  together  with  amidotoluquinoline,  l)y  the  reduc- 
tion of  the  nitro-compound  Avith  tin  and  hydrochloric  a:-id  ;  it  crys- 
tallises from  alcohol  in  silky,  lustrous  needles,  melts  at  129 — 130°,  and 
does  not  combine  with  diazo-compouuds.  The  monacid  salts  ai'e 
oran<;e-yellow  and  readily  undergo  dissociation.  The  hydrochloride 
is  sparingly  soluble.  The  acetyl  derivative  is  deposited  from  dilute 
alcohol  in  lustrous  needles  melting  at  136 — 137°. 

NitrortliotohiquinoUuc.  CgXH^Me-X^O.  [Me  :  XO,  =  1:2],  is  pre- 
]iared  by  the  nitration  of  orthotoluquinoline.  and  crystallises  in  pale- 
yellow  needles  melting  at  93°.  It  is  volatile  with  steam,  does  not 
combine  with  methyl  iodide,  and  on  heating  with  alcoholic  potash 
gives  a  violet  colour,  changing  to  red  and  finally  to  dirty  brown  on 
exposure  to  air.  The  yield  is  almost  theoretical.  The  same  com- 
pound is  synthetically  prepared  from  nitrotoluidine  [XH2  :  Me  :  XO3 
=  1:2:5].      The  salts  readily  undergo  dissociation. 

Amidorlhotoluqiiinoliue  is  obtained  by  reduction  of  the  preceding 
compound  with  iron  and  acetic  acid,  and  crystallises  from  water  or  dilute 
alcohol  in  long,  yellow  needles  melting  at  143".  The  hydrochloride  is 
red,  the  dihydrochloride,  yellow. 

X — r*^ 

MethijlphenanthroUiie,    C.jX^HiMl<'^,~~  1       1  Me  :  CH  :  I\  =  1  :  3  :  4], 
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is  obtiiiued  by  the  action  of  glycerol  and  sulphuric  acid  on  the  amine, 
and  is  deposited  from  light  petroleum  in  small  crystals  melting  at 
95_96°.  It  is  identical  with  the  compound  obtained  by  synthesis 
from  metatoluylenediamine.     The  picrate  melts  at  252 — 253°. 

Acetamidortliotoluqiiiwdine  crystallises  from  water  in  silky,  lustrous 
needles,  and  melts  at  187°.  Hydro xyorthotoluquinoline,  from  the 
amide,  crystallises  from  dilute  alcohol  in  colourless  needles,  and 
melts  at  262 — 263'  on  rapidly  heating.  A  compound  identical  with 
this  has  previously  been  prepared  from  orthotoluidinesulphonic  acid 
[SO3II  :  NHo  :  Me  =  1:3:4].  With  diazobenzene  chloride,  a 
'hijdroxyazo-devixa.iive  is  formed,  crystallising  from  alcohol  in  red 
needles  meltino-  at  138 — 139°,  and  soluble  in  aqueous  alkalis.  The 
mYm^^o-compound,  CsXH4Me(N0H)0  [Me  :  NOH  :  O  =  1  :  3  :  4], 
crystallises  from  alcohol  in  yellowish-brov/n  plates,  decomposes  above 
200°  without  melting,  and  gives  "lakes"  with  the  heavy  metals. 
The  wiYro-derivative  is  formed  on  oxidation,  and  is  deposited  in 
orange  needles  which  melt  at  181 — 182°,  and  do  not  dye. 

Azortlwtoluquinoline,  '^■.{G^'NR-^le)-^  [Me  :  N  =  1  :  4],  is  formed, 
together  with  amidotoluquinoline,  by  the  reduction  of  nitrorthotolu- 
quinoline  with  iron  and  hydrochloric  acid  ;  it  crystallises  from  glacial 
acetic  acid  in  orange  needles,  and  melts  at  260°.  The  hydrochloride 
is  readily  obtained  in  red  crystals.  On  reduction  with  stannous 
chloride  or  alcoholic  ammonium  sulphide,  a  compound  is  formed 
which  is  insoluble  in  water,  yields  red  salts,  and  has  not  yet  been 
further  investigated. 

Azod'yorthotoiuquinoline,  OX2(C9NH5jMe)2,  is  formed,  together  with 
the  azo-derivative,  and  may  be  separated  by  crystallisation  from 
hydrochloric  acid,  in  which  it  is  tolerably  soluble;  it  may  be  pre- 
pared directly  by  the  incomplete  reduction  of  nitrotoluquinoline,  and 
crystallises  from  alcohol  in  slender,  yellow  needles  melting  at  201°. 
The  hydrochloride  is  deposited  in  very  slender,  lemon-yellow  needles ; 
all  the  salts  are  readily  dissociated.  When  heated  with  10  parts  of 
sulphuric  acid  at  110 — 115°,  a  compound  is  formed  which  is  probably 
hydroxyazotoluquinoline,-  C9NH5:Me-No-C9XH5Me-OH  [Me  :  OH  :  :N'  = 
1  :  3  :  4]  ;  it  is  insoluble  in  alkalis,  as  is  also  the  corresponding  com- 
pound [Me  :  I^I"  =  1  :  4  ;  Me  :  N  :  OH  =  1  :  3  :  4]  from  amidotolu- 
quinoline and  hydroxytoluquinoline, 

Nitrometaxyloquinoline,  CgXHiMeo-NO,  [Me  :  Me  :  NO,  =  1:3:4], 
is  obtained  by  nitrating  metaxyloquinoline ;  it  crystallises  from 
alcohol  in  long,  yellow  needles,  melts  at  107 — 108°,  is  scarcely  volatile 
W'ith  steam,  and  does  not  combine  with  methyl  iodide.  The  salts  are 
decomposed  by  water.  The  constitution  of  the  compound  is  shown 
by  its  synthesis  from  nitroxylidine  [XH.,  :  Me  :  Me  :  NO3  = 
1:2:4:5];  it  gives  no  coloration  with  alcoholic  potash.  Amido- 
metaxyloqinnoline  is  formed  by  the  reduction  of  the  preceding  compound 
with  iron  and  acetic  acid,  or  stannous  chloride  and  hydrochloric  acid  ; 
it  crystallises  fi-om  diiute  alcohol  in  long,  yellow  needles,  and  melts 
at  91°.  The  acetyl  derivative  is  deposited  from  water  in  colourless 
needles  which  melt  at  201°.  Hydroxy  metaxyloquinoline,  from  the 
amido-compound  and  nitrous  acid,  crystallises  from  chloroform  in 
white  plates,  and  melts  at  197 — 198".     On  sublimation,  it  is  obtained 
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in  small    needles,  and   sa'ts  are  formed    with   acids   and   bases.     The 
hi/lriiiMoride  crystallises  in  yellow  needles.  J.  J3.   T. 

2-Methylquinaldine.  By  E.  Rist  (Ber.,  23,  34R3— 3487).— The 
author  has  nlreaiiy  shown  (Ahstr.,  1890,  1324)  that  the  so-called 
metamethyhjniiialuine  obtained  by  Dobner  and  v.  Miller  from  par- 
aldehyde and  iiietat()lnidine(Abstr.,  1884,  1><3), and  wliicli  mi<;lit,  there- 
fore, have  either  the  meta-  or  ana-constitution,  is  converted  by  oxida- 
tion into  the  (juiiialdinecarboxylic  acid  pre|)ared  by  Dobucr  and  v. 
Miller  from  nietamidobenzoic  acid  and  aldehyde.  The  hydrochloride 
of  the  latter  acid  forms  small,  characteristic  tablets  sparing^ly 
soluble  in  cold,  readily  in  hot  water,  whilst  the  platinochloride, 
4(CiiH9N02,HCI),PtCl4,  crystallises  in  reddish-yellow,  monosymraetric 
prisms  readily  soluble  in  water.  Its  silver  salt,  CiiHgN02Ag,  crystal- 
lises from  hot  water  in  microscopic  crystals  soluble  in  ammonia  and 
nitric  acid. 

To  ascertain  whether  these  compounds  are  really  2-derivatives,  the 
author  subjected  Gerdeissen's  2atnido(|uina,ldine  (Abstr.,  1889,  520) 
to  Sandmeyer's  reaction.  The  ordinary  procedure  cannot  be  adopted 
in  this  case,  as  the  compound  ap|)ears  to  form  a  stable  nitrite.  The 
mixture  must  be  diazotised  below  U°,  allowed  to  i-eraain,  and  then 
added  to  the  freshly  prepared  cuprous  cyanide  on  the  water-bath  in 
small  quantities  and  with  vigoious  shaking.  As  soon  as  gas  ceases 
to  come  off,  the  hot  liquid  is  filtered,  saturated  with  soda,  and 
the  precipitate  recrystallised  from  water.  The  nifrile  thus  obtained 
forms  silky  needles  melting  at  82°,  and  crystallises  with  approxi- 
mately 2  mols.  HoO,  which  are  given  off  on  drying  over  sulphuric  acid, 
the  melting  point  then  becoming  104°.  It  is  volatile  in  a  current  of 
steam,  soluble  in  the  ordinary  solvents  and  in  acids,  and  may  be 
distinguished  from  the  othervvi.se  similar  2-amidoquinoline  by  the 
fact  that  it  yields  a  colourless  or  pale-yellow  solution  with  alkalis. 
On  hydrolysis,  it  is  converted  into  a  quinaldinecarboxylic  acid,  which 
is  identical  with  the  acid  already  described.  It  follows,  therefore, 
that  both  this  acid  and  the  niethylquinaldine  from  which  it  was 
])repared  have,  in  reality,  the  meta-  and  not  the  ana-constitution. 

H.  G.  C. 

Constitution  of  ,8-Quinaldinesulplionic  Acid.  By  B.  Richard 
(Ber.,  23.  .■>488 — 8490). — By  the  actiou  of  sulphuric  acid  on  quin- 
aldine,  Dobner  and  v.  Miller  obtained  a  mixture  of  three  sul phonic 
acids,  two  of  which  Avere  shown  to  be  ortho-  and  para-quinaldine- 
sulphonic  acids,  whilst  the  constitution  of  the  third,  known  as  the 
i(3-acid,  was  not  ascertained  (Abstr.,  1884,  183).  In  order  to  deter- 
mine its  constitution,  the  author  converted  it  by  the  usual  reactions 
into  the  corresponding  nitrile  and  carboxylic  acid,  both  of  which,  were 
found  to  be  identical  with  the  2-cyanoquinaldine  and  quinaidine-2- 
carboxylic  acid  described  by  Rist  (see  preceding  abstract).  The  acid 
from  which  they  are  prepared  must,  therefore,  be  quinaldine-2- 
sulphonic  acid.  H.  G.   C. 

Condensation  of  Metanitrobenzaldehyde  with  Quinaldine. 
By  W.  Wauta^ian   {Ber.,  23,  3644 — 3653 j. — Metanitrobenzaldehyde 
VOL.  LX.  z 
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is  heated  for  3 — 4  hours  on  the  Avat?r-bath  with  rather  more  than 
1  part  of  qninaldine.  zinc  chloride  being'  added  from  time  to  time 
in  small  portions ;  afrer  purification  and  crystallisation  from  alcohol, 
a  product  is  obtained  which  melts  at  124 — 126^  and  consists  of  a 
mixture  of  metanitrobenzylidenequinaldive, 

CgNHe-CHiCH-CeHi-NO,  [CH  =  2' ;  CH  I  NOo  =  1  :  3], 

and    of    the    aldol    compound,    C,NH6-CH2-CH(OH)-C6R4-I^02 ;    the 

former  substance  maybe  separated  by  treatment  with  acetic  anhydride 
at  13">° ;  it  is  deposited  from  a  mixture  of  benzene  and  light  petroleum 
in  yellow,  nodular,  crystalline  aggregates,  and  melts  at  139°.  The 
hydrocMoride  forms  long. rectangular  crystals ;  the  nitrate  crystaUi.ces  in 
pale-yellow,  lustrous  needles ;  the  picrate  is  deposited  in  lemon-vellow, 
interlaced  needles:  the  platinoc'hloride,{C,-:R,.;S.O.},.,M.ViC\  +  UH.O, 
is  crystalline.  When  reduced  with  stannous  chloride  and  bydrochloric 
acid,  mftamidohenziiUdenequinaldine,  C,,XH6'CH;CH-CfiH4-]*v^H2,  is 
produced,  crystallising  from  a  mixture  of  benzene  and  light  petioleum 
in  orange-red  plates;  it  melts  at  158 — 159°,  and  is  insoluble  in  water, 
but  readily  dissolyes  in  organic  media,  and  is  deposited  from  alcohol 
in  pale-yellow  needles.  On  heating  the  amido-compound  with 
glycerol,  sulphuric  acid,  and  orthonitrophenol,  etTiiilenediqiiinoHnp, 
CJNH6-CH:CH-C<.XH«  [CH  :  CH  =  2'  :  21.  is  formed,  but  could  not  be 
obtained  in  crystals ;  it  is  readily  soluble  in  alcohol,  benzene,  and 
chloroform.  The  salt-n  and  platinnchlnridt;  are  amorphous.  The  meth- 
iodide  'Crystallises  from  methyl  alcohol  in  golden-yellow  needles,  melts 
at  225 — 226°,  and  is  insoluble  in  benzene,  but  readily  dissolyes  in  hot 
water. 

K^o  dimethyl  iodide  could  be  prepared.  A  /;ro77?o-additiye 
compound  is  formed  by  the  action  of  bromine  on  the  methiodide  in 
chloroform  solution,  and  is  deposited  from  methyl  alcohol  in  slender 
crystals  which  commence  to  decompose  at  180 — 190°,  and  melt  at 
210°. 

Ethi/lenequinoUneqninaldine,  CgNHR-CHICH-CgiNHsMe  [CH  =  2' ; 
CH:^le  =  2  :  2'],  is  prepared  by  the  action  of  paraldehyde  on 
amidobenzylidenequinaldine,  and  forms  a  yellow,  plastic  mass  readily 
soluble  in  alcohol,  benzene,  or  ether.  The  nitrite  crystallises  from 
water  in  stellate  groups  of  reddish-yellow  needles  which  commence 
to  decompose  at  125°,  and  melt  at  135 — 136°.  The  TiydmcMoride, 
nitrate,  snlplate,  picrate,  and  platinochloride  are  all  amorphous  and 
readily  soluble.  J.  B.  T. 

^-Pyrazoledicarboxylic  Acids.  By  :MAQUENyE  (Compt.  rend.. 
Ill,  7-10 — 743). — Dinitrotartaric  acid  not  only  acts  on  form- 
aldehyde and  acetaldehyde  in  presence  of  ammonia,  but  the  reaction 
is  general,  and  the  author  has  prepared  in  this  way  a  number  of 
/3-pyrazoledicarboxylic  acids  from  the  corresponding  aldehydes.  They 
are  all  only  slightly  soluble  eyen  in  boiling  water,  and"^  are  almost 
insoluble  in  alcohol,  but  dissolye  ycry  readily  in  alkaline  solutions,. 
and  yield  mono-metallic  salts  which  are  neutral  and  crrstalHsable. 
Methyl-,  ethyl-,  and  isopropyl-glyoxalinedicarboxylic  acids  crystallise 
with  1  mol.  H2O  in  brilliant,  acicular  prisms;  the  others  form'crystal- 
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line,  finliyrlrons  powders.  Isobutylfi^ljoxalitiedicarboxylic  acid  and 
its  alkaline  salts  have  a  sweet  taste,  but  this  property  is  wanting  in 
the  neif^hbouring  liDmolognes. 

All  the  plyoxaliiiedicarboxylic  acids  decompose  at  about  300°,  and 
yield  carbonic  anhydiide  and  ^lyoxalincs  or  /:}-pyrazoles,  the  decoai- 
position  being  almost  fpiantitative.  This  constitutes  the  best  method 
for  the  prepai-ation  of  glyoxalines.  Many  irlyi»x;tlines  were  prepared 
in  this  way,  and  the  hexyl-glyoxaline  was  found  to  melt  at  45 — 4;6\ 
and  not  at  84°  as  stated  by  Radziszewski. 

"l-Phi'nyl-ft-pijrnznle  is  solid,  very  slightly  soluble  in  water  or  in 
warm  benzene  (from  which  it  crystallises  in  lamellte).  but  easily 
soluble  in  alcohol.  It  melts  at  148",  and  boils  at  about  340^  (uncorr.), 
which  distinguishes  it  from  the  isomeric  1-phenyl-a-pyrazole 
described  by  Knorr,  which  melts  at  11"^,  and  boils  at  246"5°.  The 
norm:d  oxalate  crystallises  from  aqueous  solutions  in  anhydrous 
needles;  the  platinochloride  is  anhydrous,  and  forms  orange,  micro- 
scopic crystals  almost  insoluble  in  cold  water. 

DifurfvrainiiJodihiidro.ry  tartaric  acid. — Furfuraldehyde  does  not 
act  on  dinitrotartaric  acid  in  the  same  way  as  other  aldehydes. 
When  the  aldehyde  and  acid  in  molecular  proportion  react  in 
presence  of  excess  of  ammonia,  a  crystalline  precipita'^p  f  rms, 
and  can  be  purified  by  solution  in  ammonia  and  reprecipitatlon  with 
hydroehloi'ic  acid.  It  resembles  the  glyoxalinedicarboxylic  acids  in 
appearance,  but  has  not  their  general  properties,  and  yields  no  glv- 
oxaline  when  distilled.  The  ammonium  salt  has  the  composition 
CuH,„X20.fXH4)o  +  2HoO.  The  acid  has  the  composition  CuH,oX,Os, 
is  formed  by  the  union  of  2  molecules  of  furfuraldehyde  with  1  mole- 
cule of  tartaric  acid,  and  probably  has  the  constitution 

COOH-CCOHj-XiCH-QHaO 

cooh-c(OH)-n:ch-C4H30  * 

C.  H.  B. 
Caffeidine.  By  E.  Schmidt  and  M.  Werxecke  {Arch.  Pharm., 
22S,  r>lG — -543). — Caffeidine  sulphate  was  prepared  by  boiling 
caffeine  with  barium  hydroxide  (Strecker's  method)  for  half  an  hour 
only;  white,  needle-shaped  crystals  were  finally  obtained  which  are 
easily  soluble  in  water,  much  less  soluble  in  alcohol.  By  treating  the 
sulphate  with  barium  hydroxide,  a  little  water,  and  chloroform,  the 
free  base  is  obtained  as  a  solid,  crystalline  mass  with  a  neutral  reaction  ; 
it  melts  at  about  94°.  The  free  base  readily  decomposes  with  the 
formation  of  ammonia,  methylamine,  and  cholestrophane.  Caffeidine 
hydriodide,  obtained  by  neutralising  the  free  base  with  dilute  hydriodic 
acid,  forms  white,  tabular,  anhydrous  needles,  easily  soluble  in  hot 
water,  somewhat  less  soluble  in  hot  alcohol,  insoluble  in  chloroform. 
Caffeidine  hydrochloride,  obtained  by  treating  the  hydriodide  in  aqueous 
solution  with  silver  chloride,  forms  long,  thin,  somewhat  hygroscopic 
needles.  Caffeidine  nitrate,  prepared  by  pi-ecipitating  the  hydriodide 
solution  with  silver  nitrate,  forms  large,  white,  strongly  hygroscopic 
needles.  Caffeidine  sulphate,  when  treated  with  nitric  acid,  yields 
chlolestrophane,  ammonia,  methylamine,  and  carbonic  anbydi'ide ; 
but  no  ammonia  is  formed  if  the  mixture  is  heated  for  a  long  time. 
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Oxida+ion  of  the  sulphate  with  potassium  dichromate  and  sulphuric 
acid  yields  the  same  products,  and  nor  diethyloxamide  as  found  by 
Maly  and  Andreasch,  excepting  Avhen  the  mixture  is  heated  for  some 
time.  Oxidation  with  bromine  gives  the  same  compounds,  as  does 
also  treatment  with  potassium  chlorate  and  hydrochloric  acid.  Fuming 
hydi'ochloric  acid  completely  decomposes  cafleidine  sulphate  at  15U° 
with  the  formation  of  carbonic  anhydt-ide,  formic  acid,  ammonia, 
methylamine,  and  sarcosine  (compare  Abstr.,  188S,  69).  J.   T. 

Derivatives  of  Morphine.  By  W.  Daxckwortt  (Arch.  Pharm., 
228,  572 — 595). — Morphine,  when  heated  with  excess  of  acetic 
cliloride,  yields  diacetylmorphine  (the  tetracetylmovphine  of  AVright). 
This  compound,  when  boiled  with  Avater  loses  only  one  acetyl  group, 
and  a-monoacetylmorphiue  is  formed  ;  by  the  addition  of  hydro- 
chloric acid,  this  can  easily  be  obtained  as  the  sparingly  soluble 
hydrochloride.  The  /i-monoacetyl  (/^-diacetyl  of  Wriyht)  compound 
was  prepared  byBecket  and  Wright's  method  (this  Jouru.,  187-i.  1U33), 
but  their  -/-compound  was  not  obtained.  The  stability  of  morphine 
was  not  found  to  be  increased  by  the  entrance  of  the  acetyl  group,  as 
shown  by  the  reaction  of  diacetylmorphine  with  dilute  nitric  acid 
and  wirii  bromine,  although  this  is  known  to  be  the  case  with  codeine 
and  the  methyl  group.  Anhydrous  morphine,  Avhen  heated  at 
100 — lie  with  tAA'ice  the  amount  of  benzoic  chloride,  yielded  di- 
benzoylmorpliine.  Avhich  supports  the  view  tliat  the  morphine  molecule 
contains  only  two  hydroxyl  groups.  Polstorfl's  ti-ihenzoylmorphine 
could  not  be  detected.  By  heating  oxydimorphine  with  acetic 
chloride,  tetracetvloxydimorphine  is  obtained,  which  doubtless  is 
identical  A\ith  Hesse's  diacetylpseudomorphine,  obtained  by  the 
action  of  acetic  anhydi'ide  on  pseudomoiphine.  The  entrance  of  the 
four  acetyl  gicups  indicates  that  four  hydroxyl  groups  exist  intact  in 
the  oxydimorphine,  and  that  the  hydrogen  atoms  replaced  must  haA^e 
been  united  Avirh  carbon.  Apomorphine,  when  treated  with  e.xcess  of 
acetic  chloride,  yields  munacet\lapomorphine  ;  hence  only  one 
hydroxyl  group  is  present  in  apomoipiiine.  the  second  hydroxyl  group 
of  morphine  during  its  con\-ersion  into  apomorphine  going  to  form  a 
molecule  of  Avater.  Probably  tlie  alcoholic  hydroxyl  of  morphine  is 
the  one  expelled,  the  phenyl  hydroxl  having  L;ieater  stabilitA'.  This, 
to  some  extent,  will  account  for  the  chemical  and  physiological 
difference  between  morphine  and  apomorphine.  J.  T. 

Cinchonamine.     By  Arxaud  (Ann.  Chim.  Fhys.  [6],  19,  93—131) 
See  this  a'oI..  p.  oo2. 

Berberine  and  Hydroberberine.  By  R.  Gaze  (Arch.  Fhmm., 
228.  604 — Q&l;  compare  Abstr.,  1890,  lOJ 2). —Chloroform berberine, 
dissolved  in  a  little  hot  chloroform  and  treated  AAnth  alcohol,  quickly 
gives  long,  prismatic  crystals  of  dichloroformherlerint, 

C,„Hi;N04,  CH  CI3  +  CHCI3. 

The  crystals  soon  lose  their  transparency  when  preserved,  and  decom 
pose  Avith  evolution  of  chloroform  Avhen  Avarmed.  ,         J.  T. 
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Ecgonine.  By  TT.  Mussi  {Chem.  Centr.,  1800,  ii,  .516 -ol"  ;  fi-cm 
L'Ornsi,  13,  i:.2-l. ')!-!;. — The  author  has  already  (L'Ornsi,  11, 
'27i' — 277)  leroninu'nfh'd  that,  since  the  direct  detection  of  cocaine  is 
diHicnlt,  the  products  of  its  decomposition  should  be  sousrht  Ibi-  in 
toxicolorrical  investic^ations.  With  this  object,  he  has  examined  the 
behaviour  of  ecgonine  with  various  reapetits.  According  to  Eiiihorn 
this  alkaloid  is  inethiiltetrahydropyridyl-^-hy<irnxypropionic  acid, 

C,XH:Me-CH(OH)-CH,-COOH, 

and  reacts  both  as  a  base  and  an  acid;  it  crystallises  in  colourless, 
lusti-ous,  monoclinic  prisms  with  1  mol.  HzO,  which  is  lost  at; 
120 — 130°.  It  is  very  readily  soluble  in  water,  less  easily  in  abso- 
lute alcohol,  insoluble  in  ether,  chloroform,  and  carbon  bisulphide. 
Its  solutions  are  neutral,  and  have  a  somewhat  bitter  taste.  It  melts 
at  198°  with  partial  decomposition.  With  phosphomolybdie  acid,  it 
forms  a  yellow  precipitate  ;  with  somewhat  concenti-ated  gold  chloride 
solution,  a  yellow,  amorphous  precipitate  ;  with  platinic  chloride  in 
dilute  alcoholic  solution  a  red-biown,  cryst.illine  precipitate, 
(C.jH,-,XO:,).., HMPtClg,  which  is  readily  soluble  in  water,  and  loses  hydro- 
gen chloride  when  heated,  formin<r  the  salt  (C<,H,.r,X03)jPtCl4.  With 
stannic  chloride,  mercuric  chloride,  tiinnin,  and  picric  acid,  it  forms  no 
}n'ecipitates  which  distinguish  it  from  cocaine.  Especially  is  the  reac- 
tion with  Wenzell's  reagent  (200  parts  of  sulphuric  acid  and  1  pait  of 
potassium  permanganate)  delicate,  a  clear  wine-red  coloration  being 
formed  which  disappeai'S  only  after  some  time. 

In  an  experiment  with  a  rabbit,  126  grams  of  ecgonine  per  kilo,  of 
live  weight  was  found  to  be  fatal.  After  48  hours,  the  entrails  were 
divided  into  tive  parts,  and  each  part  digested  several  times  at 
60"  with  twice  its  weight  of  alcohol,  and  the  extract  concentrated 
nearly  to  dryness.  The  residue  was  taken  up  with  water,  and  shaken 
Severn!  times  with  ether  in  order  to  extract  fatty  substances.  The 
aqueous  solution  was  precipitated  with  basic  lead  acetate,  filtered,  the 
lead  removed  as  sulphide,  the  liquid  again  filtei-ed,  evaporated  to 
dryness,  and  the  residue  finjilly  extracted  with  a  little  absolute  rilcohol, 
in  which  the  ecgonine  exists  as  acetate  and  was  readily  detected.  The 
alkaloid  was  found  in  the  heart,  blood,  lungs. liver,brain, and  spinal  cord. 

Ecgonine  Salts. — (C.jH,5N03)2]\Ig +  3^1120,  very  hygroscopic  plates, 
soluble  in  water  and  alcohol,  insoluble  in  ether,  melting  at  li^'O '. 
(C9Hi5N03)2Ca  is  soluble  in  water  and.  alcohol,  insoluble  in  ether. 
CaHisXOsAg,  orange-coloured,  decomposing  readily  when  exposed  to 
the  light.  Ecgonine  acetate,  CgHisNOs.C^tljOo  +  2^H20,  needle-like, 
hygroscopic  crystals,  melting  at  196°,  very  soluble  in  water  and 
alcohol,  insoluble  in  ether.  J.   W.  L. 

New  Alkaloid,  from  Chrysanthemum  cinerarisefolium.  By 
F.  Marino  Zuco  (Chem.  Centr.,  1890,  ii,  56U— 501  ;  Rend.  Acad. 
Lincei,  6,  i,  571 — 575). — In  addition  to  the  two  substances,  the  one  a 
paraffin  and  the  other  a  homologue  of  cholesterol,  which  the  author 
has  ahvady  described  (Abstr.,  1«90,  757),  he  has  further  separated  a 
glucoside  and  an  alkaloid  from  the  flowers  of  Chrysanthemum  cine- 
raricefolinm.  Both  were  obtained  from  the  blossoms  by  extraction 
with  ether.     The  glucoside  is   crystalline,  but  could  not  be  obtained 
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in  sufficient  quantity  for  proper  investigation.  The  alkaloid,  named 
chrysanthemine  by  the  author,  is  readily  soluble  in  water,  and  its  solu- 
tion may  be  concentrated  on  the  water-bath  without  decomposition, 
whereby  the  base  is  obtained  as  a  colourless  syrup.  The  majority  of 
its  salts  are  soluble  in  water,  alcohol,  and  ethei",  and  are  crystalline. 
The  most  characteristic  of  these  is  the  aurochloride,  which  crystal- 
lises in  small,  golden-yellow  needles,  very  soluble  in  hot  water, 
sparingly  so  in  cold  water,  readily  in  alcohol,  and  moderately 
soluble  in  a  mixture  of  alcohol  and  ether  (1  :  1).  Potassium 
bismuth  iodide  forms  a  yellow  precipitate  with  it,  and  potassium 
mercury  iodide  forms  a  yellowish-white  precipitate.  Platinum  chlor- 
ide, tannin,  and  picric  and  phosphotungstic  acids  do  not  form  precipi- 
tates with  it.  The  analysis  of  the  aurochloride  agrees  with  the 
formula  Ci4H3o03No,2AuCl4,  according  to  which  the  formula  of  the 
hydrochloride  would  be  CuHsuOaX.Cl,.  J.  W.  L. 

Ulexine  and  Cytisine,  By  A.  W.  Gkrrard  and  W.  H.  Symoxs 
(Phann.  J.  [3],  20,  1017). — The  authors  enumerate  the  following 
differences  between  ulexine,  the  alkaloid  of  Ule.i'  europip.us,  alread}' 
described  by  them,  and  cj'tisine,  the  alkaloid  of  C.  laburnum,  whicli 
has  been  supposed  to  closely  resemble,  or  be  identical  with,  the 
former.  Ulexine  has  the  formula  |(C2oHo3X402)  ;  is  very  hygro- 
scopic, cannot  be  sublimed,  even  in  a  vacuum,  without  decomposi- 
tion, and  dissolves  readily  in  chloroform.  Cytisine  has  the  formula 
C20H27N3O,  is  permanent  in  air,  sublimes  completely,  forming  splendid 
crystals,  and  is  almost  insoluble  in  chloi-oform.  The  formula  given 
for  ulexine  differs  only  by  CO  from  that  of  nicotine,  and  by  HoO 
irom  that  of  pilocarpine,  and  there  is  a  certain  likeness  in  the  physio- 
logical action  of  these  alkaloids,  notwithstanding  the  differences  in 
their  chemical  behaviour.  Some  progi-essions  of  properties  are 
traced  in  the  alkaloids  from  leguminous  plants  arranged  according  to 
the  percentage  of  carbon,  thus  : — sparteine,  pyridine,  nicotine, 
cytisine,  ulexine,  eseriue,  and  pilocarpine  ;  in  this  series,  the  physio- 
logical activity  becomes  more  powerful,  and  the  instability  greater 
AViih  deci'ease  in  the  percentage  of  carbon.  R.   R. 

Alkaloids  and  other  Active  Principles  from  Plants  Growing 
in  the  Dutch  Indies. — By  M.  Gtreshoff  {Ber  ,  23,  3537 — 3550). — 
1.  Carpaine,  the  Alkaloid  uf  Carica  ■papaya.  L. — The  leaves  of  the 
papaya  {Carica  papaya,  L.)  contain,  in  addition  to  the  caricine  and 
papaine  discovered  by  Wurtz  and  Peckolt,  an  alkaloid  which  has 
not  previously  been  prepared,  and  for  which  the  name  carpaine  is 
proposed.  The  young  leaves  are  richest  in  the  alkaloid,  and  contain 
about  0"25  per  cent. ;  the  sap,  seeds,  and  roots  only  contain  traces. 
Carpaine  is  readily  soluble  in  alcohol,  chloroform,  and  ether,  the 
freshly  precipitated  compound  being  more  readily  taken  up  by 
the  latter  solvent  than  when  crystallised,  a  fact  which  is  made  use 
of  in  isolating  the  alkaloid.  It  is  completely  separated  from  solutions 
of  its  salts  by  sodium  carbonate  solution,  but  is  insoluble  in  potash, 
and  cannot  be  extracted  from  acid  solution.  It  gives  precipitates 
with  Mayer's  solntion,  iodine,  phosphomolybdie  acid,  picric  acid,  gold 
chloride,  tannin,  potassium  thiocyanate,  (fee,  melts  at  115",  and  sub- 


ORGANIC  CHEMISTRY.  335 

liTnes  parti}'  without  decomposition.  Its  hydrocJiloride  crystallises  in 
heuutitui,  lustcoiiH  needles,  and  is  readily  soluble  in  water.  The  base, 
even  when  ilissolved  in  1UU,U00  parts  of  water,  has  a  bitter  taste,  and 
is  only  poisonous  in  large  doses,  but  small  quantities  readily  kill 
smaller  animals,  the  action  taking  place  on  the  heait. 

11.  Investicjiition  of  Indian  Legitininous  Plants. — The  plant  known 
as  Derris  (Fongamia)  elliptica,  Beuth.,is  largely  used  in  Java  in  fishing, 
and  appears  also  to  be  a  constituent  of  the  Borneo  arrow-poison.  It 
has  an  exceedingly  poisonous  action  on  fish,  a  decoction  of  the  roots 
being  fatal  even  when  diluted  with  ;i<)U,()UO  parts  of  watei".  The 
only  active  constituent  isolated  is  a  resinous  substance  termed  derrid, 
which  does  not  contain  nitrogen  and  is  not  a  glucoside  ;  it  readily 
dissolves  in  alcohol,  ether,  chloiot'oru),  and  amyl  alcohol,  but  is  very 
sparingly  soluble  in  water  and  potash  solution.  On  fusion  with 
potash,  it  yields  salicylic  and  protocatechuic  acids.  It  occurs  almost 
entirely  in  the  coitex  of  the  root,  but  has  not  yet  been  obtained  pure. 
Its  alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 
taste,  causing  a  partial  insensibility  of  tiie  tongue,  which  remains  for 
hotu's.  A  solution  of  1  part  in  5  millions  is  almost  instantly  fatal  to 
fish.  A  very  similar  comjjound  is  found  in  the  seeds  of  Puchyrhizus 
(ingulatus,  iiich.,  a  decoction  of  which  is  quickly  fatal  in  a  dilution  of 
1  :  125,000.  It  is  probably  identical  with  deriid,  but  until  this  has 
been  experimentally  proved  it  may  be  distinguished  as  pachyrhizid. 
It  is  very  readily  prepared  from  Fachyrhizus,  which  occurs  in  all 
tropical  countries,  as  the  tannin  compounds,  usually  so  difficult  to 
separate,  are  not  found  in  this  plant.  The  seeds  also  contain  a  non- 
j)()isonous,  crystalline  compound,  which  is  I'eadily  soluble  in  alcohol, 
and  has  at  'S'S'  the  consistence  of  butter. 

The  plant  Sophora  tomentosa,  L.,  formei'ly  renowned  as  a  medicine 
{"'  Atitichoierica  Humphii"),  contains  a  poisonous  alkaloid,  soluble  in 
ether,  which  is  contained  in  largest  quantity  in  the  seeds.  Alkaloids 
have  previously  been  found  in  S.  speciosa  aud  iS.  aitgustijolia,  but 
have  not  been  closely  investigated. 

The  cortex  of  Ei-ijthrina  {iSlenotropis)  Broteroi,  Hassk.,  contains  con- 
siderable quantities  of  an  alkaloid,  which  may  be  readily  isolated 
by  Stas's  method,  and  is  easily  soluble  in  ether.  Its  sulphate  may 
be  obtained  in  crystals  from  concentrated  aqueous  solution.  It  gives 
precipitates  with  many  metallic  salts  and  with  the  usual  alkaloid 
reagents  ;  it  is  a  fairl}^  strong  poison,  being  fatal  to  fowls  in  doses  of 
0'025  gram.  A  poisonous  alkaloid  likewise  exists  in  Erythrina 
(Hypaphorus)  subinnbrang,  Hassk.,  and  is  best  isolated  as  a  metallic 
double  compound. 

The  leaves  of  different  kinds  of  cassia  are  employed  in  Java  as  a 
remedy  for  herpes;  they  contain  a  glucoside  which  yields  chryso- 
phanic  acid  as  a  pi-oduct  of  hydrolysis. 

The  leaves  of  Crotolaria  retusa,  L.,  contain  considerable  quantities 
of  indican  ;  the  seeds  contain  an  alkaloid,  which  is  found  in  larger 
quantities  in  the  seeds  and  leaves  of  C.  striata,  L.  The  base  is  a 
strong  poison,  and  is  probably  closely  related  to  the  known  alkaloids 
of  other  Genistea?,  such  as  Cytlsus,  If  lex,  Spartium,  and  Lap  inns. 

The   seeds   of  Millettia    airopurpurea,  Benth.,  contain  a  poisonous 


336  ABSTRACTS  OF   CHEMICAL  PAPERS. 

glucopide,  the  cliemical  and  toxicological  properties  of  wliich  closely 
resemble  those  of  saponiu.  The  plant  is  also  employed  for  poisoning 
fish.  The  cortex  of  Acacia  tenerrima,  Jungh.,  contains  a  bitter, 
poisonous  alkaloid,  readily  soluble  in  ether  and  chloroform.  No  alka- 
loid has  previously  been  found  in  an  acacia.  The  leaves  of  Alhizzia 
saponaria,  Bl.,  contain  cathartic  acid,  whilst  the  leaves  and  cortex 
contain  saponin  in  quantity. 

The  cortex  of  Pithecolobiumbigeminiim,  Mart.,  contains  0"8  percent, 
of  a  non-volatile,  amorphous  alkaloid,  which  forms  crystalline  salts, 
and  separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalis  to  solu- 
tions of  the  latter.  With  100  parts  of  water,  it  forms  a  turbid  liquid, 
which  on  warming  assumes  the  appearance  of  milk,  but  becomes  clear 
on  the  addition  of  an  acid.  The  sol  utions  have  a  burning  taste,  and  give 
the  usual  alkaloid  reactions.  It  has  a  strong  corrosive  action  on  the 
skin,  and  is  fatal  to  fish  in  a  dilution  of  1  :  400,000.  The  same  com- 
pound appears  also  to  occur  in  P.  saman,  Benth. 

III.  Apocijnece  containing  Alkaloids,  occtirrivg  in  the  Dnfcli 
Indies. — The  leaves,  cortex,  and  seeds  of  Melodinus  la^vigattts,  BL, 
all  contain  a  poisonous  alkaloid,  which  is  present  in  the  largest 
quantity  in  the  seeds  (0'8 — 1"0  per  cent.).  It  is  decomposed  by 
dilute  hydrochloric  acid,  but  is  not  a  glucoside,  and  gives  the  ordinary 
alkaloid  reactions  in  very  dilute  solutions,  and  with  feeble  oxidising 
agents  in  sulphuric  acid  solutions  gives  a  greenish  coloration,  which 
then  becomes  deep  blue  and  finally  orange. 

Leuconotifi  engenifolia,  Dec,  yields  a  poisonous,  crystalline  alkaloid 
which  is  readily  soluble  in  ether,  and  shows  the  general  reactions  of 
the  alkaloids,  but  gives  no  colour  reactions.  The  cortex  of  Hainoolfia 
canescens,  W.,  yields  an  alkaloid  which  gives  a  beautiful,  blood-red 
coloration  with  nitric  acid.  Ii,auwolfia  (^Ophiox'jlon)  serpentina  and 
trifoliata,  which  is  highly  prized  in  Java  as  a  drug,  also  contains  a 
crystalline  alkaloid  which  gives  the  same  reaction  with  nitric  acid, 
and  its  presence  may  be  easily  recognised  microscopically  in  the 
various  parts  of  the  plant  by  this  reaction.  The  substance  recently 
des -ribed  as  ophioxylin  is  identical  with  Dulong's  piumbagin,  the 
error  being  caused  by  a  confusion  between  Ophio.rylon  serpentinvm,\j., 
and  Plumbago  rosea,  L.,  which,  though  very  different  plants,  are  both 
termed  "  Poeleh  Pan  dak  "  in  Java.  The  above  alkaloid  also  occurs 
in  Pauivoljia  (Cyrto'^ipJionia)  spectabilis  and  madnrensis.  All  these 
species  of  Bauwolfia  contain  a  brown  substance  also  ;  this  likewise 
appears  to  be  an  alkaloid,  and  yields  a  beautiful,  blue,  fluorescent 
solution  in  ether.     It  is  constituent  of  many  Apocynece. 

The  cortex  o{  Snuteria  corymbosa,  Roxb.,  contains  O'S  per  cent,  of 
a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and  gives  a 
beautiful  violet  coloration  with  Erdmann's  and  Frohde's  reagents.  It 
i.s  a  strong  poison,  and  has  a  sharp,  burning'  taste,  even  when  diluted 
to  1  :  10,000.  The  cortex  of  Pseudochrosia  glomei'ata,  BL,  also  contains 
a  poisonous,  crystalline  alkaloid,  and  the  above  fluorescent  compound. 

The  cortices  of  Oclirosia  (Lactaria)  acuminata,  Ackeringae,  and 
Coccinea  are  rich  in  alkaloid  constituents.  Three  products  have  been 
isolated,  namely,  a  colourless,  crystalline  alkaloid  soluble  in  ether, 
which  is  modei'ately  poisonous,  an  alkaloid  insoluble  in  ether   but 
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polnblo  in  amyl  alrohol.  which  is  best  isolated  as  the  Tnerciirocliloride, 
aixl  also  the  above-mentioned  tluorescent  compound.  Thpse  substances 
also  occnr  in  the  seeds  and  the  sap.  The  cortex  of  the  stem  of 
Oclirosia  ( Illeekaria)  kalnrnrpa  contains  1'2  per  cent,  of  alkah/ids. 

Tlie  seeds  of  Knpsia  H"ivln.  Jil.,  contain  no  less  than  1'8")  per  cent, 
of  a  lioniotreneons  alkah/id.  which  is  soluble  in  ether  and  readily  pre- 
))ared  pure  and  crystalline;  it  likewise  occurs  in  Kopsia  arboreit,  Bl., 
the  leaves  of  which  contain  in  addition  a  fluorescent  substance. 
Kopsia  (CaJpicarpum)  Roxburr/lni  yields  quite  a  different  alkaloid, 
which  causes  tetanus.  The  seeds  and  leaves  of  Kopsia  (CaJpicarpmn) 
olhijltyrum  contain  an  alkaloid,  as  also  do  Vinca  rosea,  L.,  and  Alstonca 
{Blaberopns)  villnsn. 

Voacanga  (OrchiperJa)  foetida  yields  a  bitter  alkaloid  readily  soluble 
in  ether,  and  the  fluorescent  compound  already  frequently  menlionpd. 
TnhernfPinoiitana  sphmrocarpa.  BL,  also  contains  an  alkaloid,  and  a 
■wax-like  compound,  which  is  fiee  from  nitrogen  and  melts  at  18o". 
Alkaloids  are  also  present  in  lihi/ncodia  (Cercocoma)  macrantlia  and 
in  Chonemorpha  inncrophylla,  Don,  which  is  of  interest,  inasmuch  as 
these  species  both  belong  to  the  Echitidicc,  the  other  members  of 
which  are  free  from  alkaloids. 

IV.  Cerhera  oilollam,  Hamilt.— The  sap,  leaves,  and  cortex  of  this 
plant  have  no  toxicological  action,  but  the  seed  kernel  contains,  in 
addition  to  a  non-poisonous  fatty  oil,  the  compound  cerhei  in,  which 
has  a  poisonous  action  on  the  heart.  It  resembles  thevetin.  thevetosin, 
and  tanghinin,  but  is  identical  with  none  of  them.  It  most  nearly 
resembles  the  last-named  substance,  which  is  obtained  from  TangJiinia 
vpnenifera,  Poir.,  the  "test-plant"  of  ^Madagascar.  Cerberin  is  free 
from  nitrogen  and  crystallises  well,  and  although  decomposed  bj 
acids,  is  not  a  glncoside.  It  is  insoluble  in  water,  but  dis.solves  readily 
in  alcohol,  chloroform,  acetic  acid,  and  80  per  cent,  ether,  and  melts  at 
165°.  It  gives  a  violet  coloration  with  sulphuiic  acid,  has  a  sharp, 
burning  but  not  bitter  taste,  and  is  very  poisonous.  The  seeds  contain 
another  very  poisonous  substance,  which  is  readily  soluble  in  water, 
alcohol,  and  amyl  alcohol,  hut  insoluble  in  chloroform,  for  which  the 
name  odollin  is  proposed.  It  is  not  precipitated  by  lead  acetate,  and 
gives  the  .same  colour  reaction  with  sulphuric  acid  as  cerberin. 

V.  Lavnitetnnive,  the  Active  Consiituext  of  certain  Laiiracece. — 
Many  of  the  Javan  varieties  of  Lauraceae  contain,  in  addition  to  other 
not  yet  clearly  defined  bases,  a  crystalline  alkaloid  termed  luurotet- 
anine,  which  has  a  strong  tetanic  action  on  animals.  It  is  contained 
in  quantity  in  the  cortex  of  the  stem  of  Litsaa  rhrysocoma.  Bl.,  and 
i>!  spariMgrly  soluble  in  ether,  more  readily  in  chloroform.  It  is  pre- 
cipitated by  .sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  pota.'^h  or  soda,  and  is  precipitated  by  the 
usual  alkaloid  reagents.  The  fi-eshly  prepared  alkaloid  commences 
to  crystallise  after  some  days  in  stellate  groups  of  needles;  it  gives  a 
dark  indigo-bliie  coloration  with  Erdmann's  reagent,  a  pale  rose-red 
with  pure  sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  A 
base  which  seems  to  be  identical  with  laurotetanme  is  also  found  in 
the  varieties  of  Tefranfhera,  in  Xr>taphrebe.  Bl.,  ApTtihi.  BL,  and 
Actinodaphne,  Nees.    It  is  possible,  also,  that  laurotetanine  is  identical^ 
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with  the  alkaloid  discovered  in  188G  by  Ejktnann  in  Haasia  squarrosa, 
Z.  et  M.,  as  the  author  has  also  found  it  in  H.  firma,  Bl. 

Hernandia  sonora,  L.,  and  H.  uvigera,  L.,  both  yield  an  alkaloid 
closely  resembling  the  bebeeriue  obtained  from  Xectandra,  whilst 
Illigera  piilchra,  Bl.,  contains  laurotetauine. 

YI.  The  Didributioa  of  Hydrnci/auic  Acid  in  the  Vegetable  Kingdom. 
— The  leaves  of  Gymneina  latifoUum,  Wall,  an  Indian  Asclepiadea, 
contain  large  quantities  of  amygdalin,  which  can,  however,  only  be 
obtained  in  the  amorphons  condition.  The  leaves  do  not  contain  any 
enzyme,  and  may,  therefore,  be  distilled  with  water  or  dilute  s-alphuric 
acid  without  any  hydrocyanic  acid  or  benzaldehyde  passing  over.  On 
the  addition  of  emulsin,  hydi'olysis  readily  takes  place. 

The  fresh  bark  of  many  Javan  forest  trees  gives  off  an  odour  of 
bitter  almond  oil.  It  was  found  that  Fygium  parvijioruni,  T.  et  B., 
and  P.  latifulium,  Miq.,  both  contain  amygdalin,  which  on  botanical 
grounds  was  not  improbable,  as  the  species  Pygium  is  closely  related 
to  Ami/gdalns. 

When  the  fruit  of  certain  Javan  Aroides  (the  genera  Lasia  and  Cyrto- 
sperma)  is  cut,  a  strong  odour  of  hydrocyanic  acid  is  observed,  and  it 
was  found  on  investigation  that  it  is  present  in  the  free  state.  It 
also  occurs  in  the  leaves  of  these  plants.  It  is  found,  however,  in 
much  larger  quantity  in  a  Javan  tree  ^noyvn  as  Pangium  edule,  Reinvv., 
the  seeds  of  which,  after  cooking  in  a  certain  manner,  are  loosed  on  by 
the  ^lalays  as  a  valuable  food.  If  this  cooking  is  insutiicient,  the 
seeds  are  a  frightful  poison,  and  are  used  in  Java  for  killing  fish  and 
insects.  It  was  found  on  investigation  that  all  parts  of  the  tree 
contain  free  hydrocyanic  acid.  Thus  the  leaves,  on  distillation,  yielded 
0'34  per  cent,  which  is  equal  to  1  per  cent,  on  the  dried  leaves ; 
in  the  other  parts  the  proportion,  although  less,  is  still  considerable. 
The  amount  of  hydrocyanic  acid  is  not  constant,  old  Pangium  leaves 
having  been  examined  which  only  contained  0045  per  cent. 

The  leaves  and  seeds  of  the  Pangium  contain  a  substance  which 
reduces  ammoniacal  silver  solution  and  f'eh ling's  solution  in  the  cold, 
and  whose  solutions  become  dark-coloured  in  the  air.  Altliough  no 
crystalline  compound  could  be  obtained  with  phenylhydrazine,  it  is 
probably  a  sugar,  with  which  the  hydrocyanic  acid  forms  an  unstable 
compound.  The  seeds,  which  are  originally  white,  gradually  become 
dark,  the  hydrocyanic  acid  disappearing  at  the  same  time. 

The  only  poisonous  constituent  of  the  genus  Hydnocarpus  is  also 
hydrocyanic  acid.  The  fatty  oils  of  certain  species  of  Hydnocarpus  are 
used  externally  in  skin  diseases,  their  value  being  possibly  due  to  the 
antiseptic  action  of  hydrocyanic  acid.  H.   G.   C. 

Coagulation.  Preparation  of  Soluble  Casein.  By  A.  Bechamp 
(Bull.  Soc.  Ghim.  [3],  4,  181 — 186j. — The  author  takes  exception  to 
the  undefined  meanmg  of  the  word  coagulation,  as  applied  to  the 
separation  o£  the  proteids  from  milk,  under  varying  conditions,  and 
describes  the  following  method  for  preparing  a  soluble  casein  which 
is  not  coagulable  by  heat.  Pure  acetic  acid  is  dropped  into  milk 
just  drawn  from  the  cow  or  goat,  until  the  milk  turns  litmus- 
paper  a  pale  pink,  and  the  coagulum  which  soon  separates  out  is 
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collected,  and,  after  drying  by  a  filter  pump,  is  treated  with  ether  to 
remove  fat;  it  is  then  suspended  in  a  volume  of  water  equal  to  that  of 
the  original  milk,  and  containing  ammonium  carbonate,  and  the 
mixture  is  filtered.  To  the  limpid  solution  thus  obtained,  acetic  acid 
is  added  exactly  sufficient  to  precipitate  the  casein,  which,  by  a  re- 
petition of  the  above  treatment,  is  ol)tained  pure. 

The  rotatory  power  of  this  substance  in  ammoniacal  solution  is 
[a]  =  — 130".  It  is  soluble  in  water,  1  litre  dissolving,  on  agitation 
for  56  hou7"s,  1005  grams,  and  the  rotatory  power  of  this  solution  is 
[a];  =  —117^.  A  paste  of  casein  and  water  softens  at  70 — S>f,  and 
appears  to  be  quite  soft  at  90°,  the  water  separated  fi"om  this  product 
contains  2"37  grams  casein  per  litre  ;  and,  although  the  paste  hardens 
on  cooling,  it  is  soluble  in  ammonium  carbonate  solution,  and  on  pre- 
cipitation by  acetic  acid,  niHnifests  its  original  pixjperties.  Casein 
behaves  like  a  feeble  acid,  its  solutions  redden  litmus,  and  it  forms 
compounds  with  the  alkali  metals  and  with  ammonia  which  also 
redden  litmus,  and  are  neither  pi-ecipitated  by  carbonic  anhydride, 
nor  by  alcohol,  nor  by  heating.  Calcium  caseinate  behaves  like 
calcium  saccharate  in  becoming  turbid  on  ebullition,  and  in  the  dis- 
appearance of  the  turbidity  on  cooling.  The  author  ascril^es  the 
incorrect  results  hitherto  obtained  to  the  practice  of  boiling  the  milk 
before  adding  the  acid,  by  which  lactalbumin  and  galactozyma.se 
are  precipitated  as  well.  These  substances  ai-e  separated  from  the 
whey  left  after  removal  of  the  casein,  by  adding  to  it  alcohol  of  95° 
as  long  as  a  precipitate  falls ;  the  latter  is  collected  and  washed  with 
alcohol  of  80°,  to  remove  lactose,  and  is  then  air-dried  and  suspended 
in  water  ;  after  some  time,  it  is  filtei-ed,  and  the  precipitate  is  washed 
with  water  as  long  as  the  washings  give  a  precipitate  with  alcohol. 

Lactozymase  is  separated  from  the  filtrate  by  the  addition  of  alcohol 
and  a  trace  of  sodium  acetate ;  it  is  soluble  in  water,  and  has  the 
])Ower  of  determining  the  dissolution  of  starch  without  subsequent 
hydrolysis  ;  it  is  coagulable  by  heat  and  then  loses  this  property. 

Lactalbumin  is  obtained  by  dissolving  the  residue  in  dilute 
ammonium  carbonate  solution  and  precipitating  by  acetic  acid;  when 
it  is  suspended  in  water  and  heated  to  lOt)"",  it  contracts  in  volume 
and  is  no  longer  soluble  in  ammonium  carbonate  solution. 

T.  G.  K 

Proteids  of  Milk.  By  W.  D.  Halliburton  (./.  Fhysiol.,  11, 
448 — 463). — Attention  is  drawn  in  this  paper  to  the  following 
points  : — 

(1.)  The  principal  prote'id  in  milk  precipitable  by  saturation  with 
certain  neutral  salts  or  by  acetic  acid,  should  be  called  case'inogen. 
It  may  be  most  satisfactorily  pnjpared  free  from  impurities  by  a 
combination  of  the  two  methods  just  mentioned.  The  term  casein 
should  be  restricted  to  the  curd  formed  from  caseinogen  by  the  action 
of  rennet. 

(2.)  In  the  classification  of  proteids,  casein  should  be  grouped  with 
other  insoluble  proteids,  like  fibrin  and  gluten,  formed  by  fennent 
activity  from  pre-existing  more  soluble  proteids.  Caseinogen  should 
be  classified  in  a  new  group,  made  to  include  it  and  whey-proteid. 
These  are  very  similar  to  the  globulins  ;  the  chief  difference  being 
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that  their  solutions  are  not  coagulated  by  heat  like  the  globulins,  but 
only  rendered  opalescent.  This  opalescence,  if  the  heating  has  not 
been  continued  too  long,  disappears  on  cooling. 

(3.)  Lactalbumin  i.s  very  similar  iu  its  properties  to  serum-albumin. 
Not  only  does  it  differ,  however,  from  serum-albumin  in  its  s[)ecific 
rotatory  power,  as  has  previously  been  shown,  bat  in  its  behaviour  on 
heat-coagulation,  and  in  preeipitalulity  by  certain  neutral  salts. 

(4.)  Caseinogen  and  lactalbumin  are  the  only  proteids  contained 
in  milk.  The  prote'id  described  as  lactoglobulin  does  not  exist;  it  is 
owing  to  the  error  of  not  recognising  that  the  two  salts,  sodium 
chloride  and  magnesium  sulphate,  when  both  present  to  saturation, 
precipitate  albumin,  that  this  proteid  has  been  supposed  to  exist. 
The  proteids  variously  called  lactoprote'in,  peptone,  and  herni- 
al buraose,  do  not  exist  in  milk.  This  mistake  has  also  arisen  from 
faulty  methods  of  analysis. 

(o.)  The  proteid  called  whey-proteid,  Avhich  passes  into  solution 
simultaneously  with  the  formation  of  the  rennet  curd,  is  not  of  the 
peptone  or  proteose  class,  but  should  be  included  with  caseinogen  in 
a  new  class  of  proteids  allied  to  the  globulins.  It  differs  from 
caseinogen  in  not  being  convei'tible  into  casein. 

(6.)  When  milk  turns  sour  owing  to  the  lactic  acid  fermentation, 
primarv  proteoses,  chiefly  proto-proteose,  are  developed. 

W.  D.  H. 

Note. — Hammarsten,  in  his  text-book  of  Physiological  Chemistry 
recently  published,  also  recognises  that  caseinogen  should  not  be 
grouped  Avitli  alkali  albuminates,  as  has  hitherto  been  the  case.  He 
classifies  it  with  the  nucleo-albumins.  W.  D.   H. 

Action   of  Lime   Salts    on    Casein    and   on   Milk.      By   S. 

Ringer  (/.  Physiol.,  11,  464< — 477). — Casein,  prepared  by  adding 
commercial  rennet  to  milk,  was  found  to  be  freely  soluble  in  lime- 
water ;  on  the  addition  of  calcium  chloride  to  this  solution,  a  com- 
pound of  casein  is  formed  which  is  more  soluble  in  cold  than  in  hot 
solutions.  A  few  drops  of  calcium  chloride  solution  does  not  cause 
precipitation  at  all  in  the  cold,  but,  on  warming,  a  precipitate  forms 
closelv  resembling  a  rennet  curd,  and,  like  it,  it  contracts,  squeezing 
out  a  whey.  On  cooling  this,  however,  it  completely  redissolves. 
Larger  quantities  of  calcium  chloride  cause  a  precipitate  in  the  cold, 
which  increases  when  the  mixture  is  heated.  Sodium  chloride  in  05, 
1.  and  2  per  cent,  solutions  does  not  modify  this  action  ;  whilst  lactose 
greatly  aids  the  action  of  the  calcium  salt. 

Similar  experiments  were  then  tried  with  milk.  Calcium  chloride 
causes  no  curdling  of  milk  at  the  atmospheric  temperature  (10°  to 
15°),  in  this  respect  differing  strikingly  from  solutions  of  casein  in 
lime-water,  from  which  1  to  3  drops  of  a  10  per  cent,  solution  of 
calcium  chloride  precipitates  abundance  of  curd  or  sets  the  fluid  to 
a  jelly.  Calcium  chloride,  however,  abundantly  precipitates  curd 
from  milk  with  the  assistance  of  heat,  the  smaller  the  quantity  of 
calcium  chloride  the  higher  tlie  temperature  required.  Slight  acidity 
favours,  sodium  chloride  and  to  a  less  extent  potassium  chloride  and 
magnesium  sulphate  hinder  this  action  of  calcium  chloride.     Hence 
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milk  flifFers  from  casein  dissolved  in  lime-water  in  respect  to  the 
action  of  sodium  cliloride.  Lactose,  which  irrcatly  favours  the  clot- 
tintr  of  a  lime-water  solution  of  casein  l)y  calcium  chloride,  does  not 
influence  the  clotting  of  caseinogen  as  contained  in  milk. 

Calcium  chloiide  solution  docs  not  clot  milk  which  has  been  pre- 
viously boiled  and  then  cooled.  Hence  it  is  evident  that  the  hi<?h 
temperature  necessary  in  the  experiments  does  not  alter  the  caseinogen, 
anil  thus  enable  calcium  chloi-ide  to  precipitate  it,  but  that  the  high 
tempcratun;  is  necessary^  to  enable  calcium  chloride  to  precipitate 
(combine  with)  caseinogen. 

Caseinogen  can  be  prepared  as  follows  : — 10  per  cent,  acetic  acid  is 
added  to  milk;  the  resulting  precipitate  is  washed  witli  distilled 
water  until  the  washings  are  neutral  and  free  from  calcium  salts. 
The  curd  is  rubbed  in  a  mortar  witii  calcium  carbonate,  and  distilled 
water  added  ;  the  caseinogen  ra])idly  dissolves,  and  the  butter  sepa- 
rates and  floats  on  the  top.  After  some  hours,  the  milky  fluid  below  is 
t^iphoiied  off.  Rennet  dots  this  .solution  if  a  small  quantity  of  calcium 
chloride  is  added,  but  not  without.  The  rennet  used  (Crosse  and 
Blackwell's)  contains  a  good  deal  of  calcium,  but  this  is  either  insuffi- 
cient, or  in  inapjiropriate  form.  But.  although  the  fluid  does  not  clot, 
the  caseinogen  is  converted  into  casein,  which  remains  in  .solution,  and 
this  is  at  once  deposited  on  adding  calcium  chloride,  each  drop  pro- 
ducing an  abundant  deposit,  insoluble  in  solution  of  sodium  chloride. 
Sodium  and  potassium  snlts  antagonise  the  clotting  of  caseinogen 
solutions,  as  in  the  case  of  milk  ;  in  the  former  case  they  lessen,  too, 
the  subsequent  contraction  of  the  clot.  If  phosphoric  acid  is  essential, 
as  Hammarsten  stated,  the  minute  quantity  present  in  the  prepara- 
tion of  rennet  must  have  sufficed,  as  none  was  added  in  the  experi- 
ments. 

Calcium  chloride  solution  precipitated  caseinogen  from  its  solution 
without  the  assistance  of  rennet;  only  larger  quantities  are  necessary 
than  is  the  case  with  solutions  of  casein.  Lactose  has  no  effect  on 
the  p7*eci|)itation  of  caseinogen  by  calcium  chloride.  Corroborative 
results  were  obtained  with  caseinogen  precipitated  by  saturating  milk 
with  sodium  chloride. 

Among  further  differences  between  caseinogen  and  casein,  the  two 
following  may  be  noted  : — 

(1.)  Casein  is  insoluble  in  a  fairly  strong  solution  of  sodium 
chloiide;  caseinogen  is  soluble. 

(2  )  Caseinogen  precipitated  by  acetic  acid  and  mixed  in  a  mortar 
with  calcium  carbonate  is  freely  soluble  in  distilled  water.  Casein 
similarly  treated  is  insoluble. 

The  process  of  ordinary  curdling  in  milk  by  rennet  is  believed  to 
consist  of  two  parts  : — 

(1.)  The  change  from  caseinogen  to  casein,  produced  by  the 
ferment. 

(2.)  The  combination  of  the  casein  so  formed  with  a  lime  salt,  the 
precipitation  of  this  compound  being  assisttd  by  the  lactose,  but 
opposed  by  the  sodium  and  potas.'-ium  salts  of  the  milk.  These  salts 
also  lessen  the  degree  cf  contraction  of  the  clot,  and  hence  a  bulky 
clot  instead  of  a  compact  one  is  obtained.  W.  D.  H. 
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Digestion  Products  of  Gluten-casein.  By  R.  H.  Chittenden 
and  E.  E.  Smith  {J.  Physiol.,  11,  410—434). — The  methods  of  investiga- 
tion are  essentially  the  same  as  those  adopted  in  the  similar  researches 
of  Kiilme,  Chittenden,  and  others.  Although  it  is  questionable  whether 
gluten  exists  in  fresh  wheat  grains,  it  is  nevertheless  true  that  gluten 
is  formed  whenever  wheat  flour  is  mixed  with  water,  and  of  this 
gluten  the  insoluble  portion,  characterised  by  Ritthausen  as  gluten- 
casein,  is  the  most  important  constituent.  The  percentage  composi- 
tion of  this  material  (the  average  of  analyses  of  seven  preparations) 
may  be  contrasted  with  the  numbers  obtained  by  Ritthausen,  and  with 
the  percentage  composition  of  the  casein  of  milk,  as  in  the  following 
table  :— 


Gluten-casein. 

Casein  of  milk. 

Chittenden  and 

Smitli. 

Eitthausen. 

Chittenden  and 
Painter. 

Hamniarsten. 

c 

H 

N 

S 

52-87 
6-99 

15-86 
1-17 

52-94 
7  04 

17-14 
0-19 

53-30 

7-07 

15-91 

0-82 

52-96 
7  05 

15-65 
0  72 

On  subjecting  gluten-casein  to  artificial  gastric  digestion, it  was  found 
that  solution  occurs  very  slowly,  probably  the  result  of  the  prolonged 
washing  with  alcohol  in  its  preparation.  Artificial  pancreatic  diges- 
tion also  proceeds  slowly,  but  there  is  a  more  abundant  formation  of 
true  peptone,  as  compared  with  primary  cleavage  products  (proteoses), 
than  is  the  case  with  gastric  digestion.  The  soluble  products  formed 
in  each  case  bear  essentially  the  same  relation  to  the  parent  substance 
as  the  albumoses  of  albumin  or  fibrin  do  to  the  parent  proteid. 
There  are  slight  differences  in  minor  reactions,  but  no  essential 
difference  in  tlie  general  character  of  the  products  formed  in  this  case, 
at  least  between  the  animal  and  vegetable  proteid.  Both  yield  by  the 
action  of  pepsin  acid  a  proportionately  large  amount  of  proteoses  and 
a  small  amount  of  true  peptone.  The  gluten-caseoses,  both  in  com- 
position and  reactions,  show  tVie  ordinary  proteose  characteristics,  and 
the  composition  of  the  individual  products  (proto-,  hetero-,  and 
deutero-gluten-caseose),  as  indicated  by  the  gradually  diminished 
percentage  of  carbon,  suggests  that  they  are  formed  by  a  gradual 
process  of  hydration.  W.  D,  H. 

Crystalline  Vitellin  and  Vitelloses.  By  R.  H.  Chittenden  and 
J.  A.  Haktwell  (J.  Fhj/siol.,  11,  435 — 447). — This  research,  carried 
out  on  the  same  lines  as  the  preceding,  confirms  in  the  main  the  work 
of  ISTeumeister  (Abstr.,  1887,  286)  ;  it  was  judged  advisable  to  repeat 
the  experiments,  as  vitellin  (crystallised  in  this  reseai-ch  from  extracts 
of  squash  or  pumpkin  seeds  by  Drechsel  and  Grubler's  method)  is 
the  purest  proteid   obtainable.     Scarcity  of  material  prevented  the 
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investio-ation  of  itinny  points,  but  the  jjenoral  conclusion  is  fliat,  in 
jjastric  flijrestion,  the  chnng^es,  as  in  tlie  case  of  other  proteids,  are 
hydrnlytic  in  nature  ;  proto-proteose,  deutero-proteose,  and  peptone 
resulting  from  a  series  of  prradual  hydrations,  as  indicated  by  the 
gradually  diminished  percentage  of  carbon.  The  amount  of  hetero- 
vitoUose  formed  was  small. 

Attention  was  particularly  direfted  to  tlie  percentage  composition 
of  the  product.s,  and  the  following  table  collects  a  few  of  the  averages 
obtained : — 


C. 

H. 

N. 

Vitrllin 

51  -fiO 
51  52 
50  42 
49  27 

G  •  97 
6-98 
6-74 
G-70 

Is  -KO 

Proto-vitelloso 

18fi7 

])eutoro-vitolloFiO  (1) 

(2) 

18-43 

The  resulis  agree  very  closely  with  those  previously  obtained  with 
the  globulin  body,  myosin,  the  composition  of  the  myo.'iinoses  bearing 
almost  exactly  the  same  relationship  to  myosin  as  the  vitelloses  do  to  the 
crystallised  globulin.  A  single  experiment  on  tryptic  digestion 
showed  nothing  noteworthy.  W.  D.  H. 

Crystallisation  of  Haemoglobin.  By  S.  M.  Copejiax  (J.  rh/sio/., 
11,  4U1 — 401)). — This  is  a  full  account  of  experiments  a  preliminary 
notice  of  which  has  already  appeared  (Abstr.,  1889,  1092).  Among 
new  points  noticed,  is  the  fact  that  some  crystals  of  human  haemo- 
globin were  after  the  lapse  of  some  months  changed  into  crystals  of 
hremochromogen.  Hoppe-Seyler  has  previously  prepared  crystalline 
ha?mochromogen  (Abstr.,  1889,  788). 

It  was  found  that,  using  the  method  of  adding  putrid  serum  to  the 
blood,  the  hferaosflobiu  crystals  of  the  squirrel  obtained  were  not  the 
usual  hexagons,  but  rhombic  prisms.  (Compai'e  Halliburton.  Abstr., 
1886,  637).  W.  D.  H. 

Compounds  of  Haemoglobin  with  Carbonic  Anhydride.  By 
C.  Bohr  (Chem.  Centr.,  1890,  ii,  521  ;  from  G"ntr.  Phi/drA..  4,  253— 
254). — As  already  communicated  (Abstr.,  1890,  1450),  there  are 
several  compounds  of  haemoglobin  and  carbonic  anhydride,  containing 
varying  proportions  of  the  latter,  but  shovv'ing  dissociation  curves 
which  are  approximately  similar.  The  author  now  describes  the  three 
following:  —  ^/-ca7-hohcemoglobi)7, which  contains  about  30c.c.  of  carbonic 
anhydride  per  gram  at  18°  under  a  pressure  of  60  mm.  of  carbonic 
anhydride;  c-carhoJirpmoglohin,  which  contains  about  6'0  c.c.  of  carb- 
onic anhydride  under  the  ssme  conditions  of  temperature  and  pres- 
sure ;  /3-carbohiEiiioglohin,  which  contains  about  1"5  c.c.  of  carbonic 
anhydride  per  gram.  If  hgemoglobin  is  shaken  with  a  mixture  of 
carbonic  anhydride  and  oxygen,  both  the  gases  are  absorbed  in  the 
same  manner  as  though  each  of  the  gases  was  present  alone.  The 
spectrum  of  these  haemoglobin  compounds  appear  to  be  the  same  as  that 
of  oxyhaemoglobin.    The  author  concludes  that  the  carbonic  anhydride 
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and  the  oxj-gen  combine  differently  and  independently  with  the  lioBmo. 
globin,and  the  possibility  exists  that  arterial  blood  fully  charged  with 
oxygen  may,  nevertheless,  absorb  carbonic  anhydride.  J.   W.   L. 


Physiological    Chemistry, 

Effect  of  Acetic  Acid  on  Respiratory  Changes.  By  A. 
MallI:vre  (Compt.  rend.,  Ill,  826 — 828). — Rabbits  which  had  been 
subjected  to  tracheotomy  were  placed  under  artificial  respiration, 
voluntary  movements  being  prevented  by  injection  of  curarine.  The 
products  of  respiration  under  these  conditions  were  collected  and 
analysed.  A  3  per  cent,  solution  of  sodium  acetate  was  introduced 
into  the  blood  drop  by  drop,  and  the  products  of  respiration  were 
ao'ain  examined.  Before  injection,  the  extreme  values  of  the  respira- 
tory ratio  C0,/0  were  1'04  and  0"77,  but  during  injection,  they  sank 
to  0'86  and  0  69  respectively,  a  result  due  to  oxidation  of  the  sodium 
acetate.  During  injection,  the  blood  becomes  alkaline,  but  afterwards 
ao-ain  becomes  acid.  Part,  and  part  only,  of  the  energy  of  the  acetate 
is  used  with  profit  to  the  organism,  and  in  this  respect  acetic  acid 
dili'ers  from  the  majority  of  food  stuffs.  C.  H.   B. 

The  Specific  Quantities  of  Oxygen  in  Blood.  By  C.  Bohr 
(Chem.  Centr.,  1890,  ii,  521—523;  from  Centr.  Physiol,  4,  254— 267). 
— As  already  intimated  (Abstr.,  1890,  1450),  hsemoglobin  does  nc^t 
always  ab.sorb  the  same  quantity  of  oxygen.  Pursuing  this  iuvesti- 
o-ation,  the  author  has  estimated  the  amounts  of  hgemoglobin  and  of 
oxygen  in  blood  taken  systematically  irora  dogs,  the  latter  estimation 
beiug  made  after  first  shaking  the  blood  with  oxygen  of  constant  tem- 
perature and  pressure.  The  ratio  between  these  two  quantities  has  been 
named  the  specific  quantity  of  oxygen  of  the  blood.  This  ratio  vai'ies  not 
only  with  different  animals,  but  depends  also  on  the  exterior  conditions 
under  the  will  of  the  operator,  and  it  varies  further  in  the  different  parts 
of  one  and  the  same  animal  at  the  same  time.  From  these  facts,  it  may 
be  deduced  that  the  oxygen  present  in  the  blood  exerts  a  varying  pres- 
sure, and  that  this  pressure  has  a  material  regulating  influence  on 
the  respiratory  organs.  Moreover,  the  variations  in  the  pressure 
thus  exerted  occur  within  very  small  limits  of  time,  and  depend  on 
the  number  of  blood  corpuscles  which  are  influenced.  In  the  author's 
experiments,  strong  anaemia  was  brought  about  when  the  arterial 
blood  showed  a  constant  and  lower  specific  quantity  of  oxygen  than 
before.  A  similar  effect  was  produced  by  inhaling  air  poor  in  oxygen. 
On  the  other  hand,  suffocation  produced  an  increase  in  the  specific 
quantity  of  oxygen,  and  morphine  exerted  a  like  influence  (compare 
preceding  page).  J.   W.  L. 

Influence  of  Proteid  on  the  Digestion  of  Foods  free  from 
Nitrogen.  By  T.  RosEiNHtiM  {rjliiyer's  Arc/iiv,  46,  422 — 432). — 
In    recent   researches   by    Kumagawa   {Virchoiv's   Archiv,   116 j,  and 
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]lirsclift'l(l  (Abstr.,  1880.  17-4;  on  metabolism,  these  observers  stated 
that  equilibrium  is  possible  on  smaller  qnajitities  of  proteid  food  than 
has  liifhei-to  been  considered  possible.  Their  experiments,  however, 
lasted  foi-  too  sh<)rt  a  time  for  such  a  sweeping  conclusion  to  be 
drawn  ;  and  in  the  present  research  it  is  shoAvn  that  in  a  dog,  proteid 
food  is  not  only  valuable  in  itself,  but  that  it  aids  the  digestion  of 
other  foods  which  contain  no  nitrogen,  such  as  carbohydrates  and 
tilts.  The  fiieces  were  examined  for  undigested  residues  of  carbo- 
hydrates and  fats,  and  it  was  found  that  these  were  always  smaller 
when  there  was  admixture  of  proteid  in  the  food;  also  that  tihese 
residues  were  smaller  in  tlirect  proportion  to  the  amount  of  albu- 
minous material  administered. 

These  jrcneral   results  are  supported  by  six  series  of  analyses  in 
which  full  details  are  given.  W.  D.  H. 


The  Influence  of  Glycerol  and  Fatty  Acids  on  Gaseous 
Metabolism.  l'>\  I.  Mink  {rjlihjcr'x  Airliir,  46,  3(»:5 — ;!.S4j. — 
Numerous  observations  have  been  made  on  the  question  whether 
glycerol  and  fatty  acids  affect  gaseous  metabolism  in  any  wav.  and 
]»articularly  if  they  act  as  proteid- sparing  or  fat-sparing  foods. 
Scheremeteeffsky  (Arbeit,  physiol.  Anstalt,  Leipzig.  18(39,  194)  stated 
that  in  rabbits  the  intake  of  oxygen  and  output  of  carbonic  anhydride 
were  correspondingly  increased  after  two-grain  doses  of  glycerol. 
Zuntz  and  v.  Mering  (Ff  tiger's  Archiv,  32,  174)  pointed  out  errors 
iu  Scheremeteeffsky's  methods  and  conclusions.  They  fonnd  the  in- 
take of  oxygen  practically  unaltered  by  the  intravenous  injection  of 
glycerol.  Their  experiments  were,  however,  not  performed  on  cura- 
rised  animals,  and  it  is  possible  that  the  increased  discharge  of 
carbonic  anhydride  observed  might  have  been  due  to  the  muscular 
movements  of  the  animals.  Under  these  circumstances,  it  was  judged 
advisable  to  repeat  these  experiments,  precluding  the  source  of  error 


Oxjgen  used. 

Curb  mic 
anhydncle 
given  out. 

Respiratorj 
quotient. 

Period  of 
observation. 

Dose  of 

jlycerol. 

182 -fi 

132-3 

0-72 

Before  injection 

1 

176-1 

1341 

0-76 

During         „ 

\Oogv. 

per  kilo. 

178-6 

126-7 

0-71 

After 

J 

267-9 

193  1 

0-73 

Before          ,, 

1 0  65  „ 

263-3 

2U7-0 

0  79 

During         „ 

237-8 

188  7 

0-79 

After            „ 

283-5 

191-2 

0-67 

Before         ,, 

1 

277-5 

200-8 

0-72 

During         ,, 

^0  68  „ 

,^ 

288-2 

202-9 

0-70 

After 

J 

288-4 

194-3 

0-67 

Before         ,, 

1 

281-0 

201  -3 

0-72 

During         „ 

1-0     „ 

256-9 

178 -6 

0-G9 

After 

1 
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-Just  alluded  to,  by  curarisation,  and  to  extend  the  resenrch  to  include 
certain  fatty  acids.  The  apparatus  used  was  a  modification  of  the 
Zuntz-Rohrig  respiration  apparatus,  which  is  fully  described.  Th^ 
experiments  were  made  on  rabbits  ;  and  the  accompanying  tables  of 
analyses  are  averages  obtained  in  each  case  from  a  number  of  obser- 
vations, each  of  w^hich  was  for  a  period  of  15  minutes.  The  glycerol 
was  injected  slowly  into  the  jugiikr  vein. 

These  experiments  show  that  during  the  injection,  the  intake  of 
oxyo^en  falls  slightly,  and  the  output  of  carbonic  anhydride  increases 
to  a  small  extent,  thus  raising  the  respiratory  quorierit  ;  and  the  con- 
clusion is  drawn  that  glycerol  when  burnt  in  the  body  protects  from 
oxidation  a  fraction  of  the  body  fat. 

A  similar  series  of  experiments  were  then  made,  injecting  sodium 
butyrate  instead  of  glycerol,  and  again  the  results  may  be  given  in 
tabular  form  : — 


Oxygeu  used. 

Carbonic 
arihydride 
given  out. 

Respiratory 
quotient. 

Period  of 
observation. 

Dose  of 
butyric  acid. 

260-9 

196-1 

0-75 

Before  injection 

1 

280  -0 

190-5 

0-68 

Daring         ,, 

>0-4gr.  per  kilo. 

253-3 

181-2 

0-71 

After 

i 

290-9 

228-3 

0-78 

Before         ,, 

1 

325-2 

214-6 

0  66 

During         „ 

VO-5    „        „ 

299-4 

230-9 

0-78 

After 

J 

305  -3 

243-4 

0-79 

Before         „ 

1 

330  -9 

238-0 

0-72 

During         „ 

>0-56„ 

306-6 

235-3 

0-77 

After            ,, 

1 

278-9 

201-0 

0-72 

Before         „ 

1 

297-6 

197-9 

0  68 

During         ,, 

yo-76„ 

278-1 

205-2 

0-73 

After           ,, 

J 

These  experiments  show  that  during  the  injection,  the  intake  of 
oxygen  increases,  and  the  output  of  carbonic  anhydride  falls  slightly  ; 
the  respiratory  quotient  therefore  falls.  Just  as  in  the  previous  experi- 
ments with  glycerol,  none  of  the  substance  injected  appeared  in  the 
urine ;  it  was,  tnerefore,  burnt  in  the  bod}^,  and  thus  must  pro- 
tect a  small  fraction  of  the  body  fat  from  oxidation.  The  increased 
intake  of  oxygen  appears  to  be  chiefly  due  to  the  increased  frequency 
of  the  heart  that  the  soap  produces.  The  increased  necessity  for 
oxygen  is  seen  when  one  notes  that,  whereas  each  molecule  of  glycerol 
requires  3-^  mols.  of  oxygen  for  complete  oxidation,  a  molecule  of 
sodium  butyrate  requires  5  mols.  of  oxygen  for  the  same  purpose. 

A  few  experiments  were  then  made  with  sodium  oleate  ;  the  effect 
of  doses  similar  to  those  given  of  the  other  substances  just  described 
produced  a  rapid  decrease  of  the  gaseous  exchanges,  a  weakening  of 
the  heart,  then  syncope  and  death.      A  dose  of  0-04  gram  of  oleio 
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acid  per  kilo,  of  body  weijjbt  produced  no  alterution  ;  a  repetition  of 
this  dose  caused  a  diminution  of  the  gaseous  exchanges  bv  75  per 
cent.  W.  D.  H. 

Transfusion  of  Mixtures  of  Blood  and  Salt  Solution.  By  J. 
'MxHtiUXLL  (Zi'if.  physinl.  Chfoi.,  15,  ♦32 — 70). — Tiansfusiou  of  salt  solu- 
tion is  now  so  often  used  in  medical  practice,  tliat  it  is  important  we 
should  have  an  accurate  knowl(  dD:e  of  the  process  of  blood  regeneration 
that  follows  this  procedure.  Rabbits  were  bled  until  convulsions  were 
imminent,  and  then  a  solution  of  one  part  of  defibrinated  blood  to  nine 
parts  of  06  sodium  chloride  solution  was  injected ;  tables  are 
given  with  enumeration  of  blood  corpuscles,  and  percentages  of 
haemoglobin  before  and  at  intervals  after  the  operation.  When  re- 
rreneration  was  complete,  the  animals  were  killed,  but  in  no  case  was 
anything  abnormal  found  at  the  autopsy.  The  blood  corpuscles 
reach  the  normal  number  in  a  few  days,  but  the  percentage  of  ha?mo- 
globin  is  not  normal  for  some  days,  in  one  experiment  not  until  15  days 
later.  These  ivsults  coincide  closely  with  those  of  J.  G.  Otto  (Pjiuger't 
Archil),  36,  67),  who  used  no  injection,  but  simply  watch  >d  the 
course  of  regeneration  after  ha?morrhage  in  rabbits.  W.  D.   H. 

Amount  of  Dry  Residue  and  Fat  in  Arterial  and  Venous 
Blood.  By  F.  Kohmanx  and  J.  Mchsam  (Pjiijgtr's  Archiv,  46. 
38  i — 397). — The  statement  was  made  by  Bornstein  (Zeit.  Biol.,  13, 
133)  that  the  dry  residue  and  fat  in  venous,  e.^pe.ially  portal,  blood 
is  greater  than  in  arterial  blood.  In  the  present  research,  the  blood 
was  taken  direct  from  the  circulation  of  the  living  animal  (dog),  and 
no  difference  in  the  amount  of  dry  residue  could  be  made  out  in  the 
two  varieties  of  blood  taken  from  the  femoral  vein  and  carotid 
arter\-  respectively.  Such  small  differences  as  were  observable  fell 
within  the  limits  of  experimental  error.  If,  however,  sta.sis  of  the 
blood  within  the  vessels  is  allowed  to  occur,  the  solid  residue  of 
venous  blood  rises. 

After  hsemorrliage,  the  specific  gravity  of  the  blood  falls,  but 
equally  so  in  both  arterial  and  A'enous  blood. 

Comparative  estimations  of  the  amount  of  fat  showed  that  there 
was  no  appreciable  difference  between  the  two  varieties  of  blood. 
Portal  blood  was,  however,  not  investigated.  W,  D.  H. 

Alkalinity  of  the  Blood  after  Large  Doses  of  Sodium 
Sulphate.  By  J.  Swiatecki  {Zeit.  physiol.  Chem.,  15,  49 — 61). — C. 
Schmidt  (Charokt.  qpuJ .  Cholera,  1850)  stated  that  in  the  algids  stage 
of  cholera  the  alkalinity  of  the  blood  is  diminished,  or  it  may  become 
acid,  and  this  observation  has  been,  since  his  time,  often  confirmed. 
In  order  to  ascertain  whether  this  is  merely  dependent  on  excessive 
diarrhoea,  various  laxative  drugs  were  administered  by  Mya  and 
Tas>;inari  (Yirchoio's  n.  Uirsch  Jahresb.,  1887,  i,  232),  but  their  exa- 
mination of  the  blood  gave  no  positive  results.  In  the  present 
research,  doses  of  sodium  sulphate,  sufficiently  large  to  make  the 
blood  verv  concentrated  owing  to  excessive  loss  of  water  per  rectuiii, 

2  a  2 
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vrei-e  jriven  to  dogs  with  the  same  object  in  view.  The  results  ob- 
tained were — 

(1.)  The  alkalinity  of  the  blood  increases  with  its  density  as  a  con- 
sequence of  the  drng  treatment. 

(2.)  This  occurrence  can  be  explained  by  the  greater  transudation 
of  acids  than  alkalis  from  the  blood  into  the  alimentary  tract,  in 
accordance  with  laws  of  osmosis. 

(3.)  The  increase  of  alkalinity  of  the  blood  which  follows  the  use 
of  mineral  waters  cannot  therefore  be  explained  by  a  passing  of  basic 
salts  into  the  blood  from  the  alimentary  canal.  W.  D.  H. 

New  Method  of  Hemato-alkalimetry.  Relative  Alkalinity 
of  the  Blood  of  Vertebrates.  By  R.  Trouin  (Compt.  rend..  Ill, 
828 — 830_).^0'5  c.c.  of  serum  is  heated  with  water  and  a,  drop  of 
an  alcoholic  solution  of  phenolphthalei'n,  and  the  alkalinity  is  deter- 
mined by  means  of  very  dilute  sulphuric  acid  (1  :  1000).  The 
alknlinity  is  due  to  salts,  such  as  sodium  hydrogen  phosphate,  sodium 
hvdrogen  urate,  &c.  Go  c.c.  of  serum  is  treated  in  a  closed  tube 
with  more  than  sufficient  .sodium  hydroxide  to  neuti-alise  all  the 
acids,  and  barium  chloride  is  added  in  quantity  more  than  sufficient 
to  precipitate  all  carbonates,  phosphates,  and  ni-ates.  The  liquid  is 
rapirlly  filtered,  ami  the  filtrate  is  titrated,  the  sodium  hydroxide  that 
lias  rlisappeared  giving  the  real  acidity  of  the  scrum. 

The  estiuiation  of  water  is  likewise  made  with  0'.5  c.c.  of  serum. 

The  alkalinity  of  the  blood  of  the  vertebrates  is  practically  the 
same  in  the  same  groups,  but  different  in  different  groups.  It  is  too 
small  to  be  estimated  in  fi.shes,  is  high  in  mammals,  and  highest  in 
bii-ds,  inci easing,  in  fact,  with  the  rapidity  of  respiration.  The 
tortoise  and  the  rabbit  occupy  abnormal  positions  ;  the  former  show- 
ing even  a  higher  alkalinity  than  birds,  whilst  the  latter  has  less 
alkalinity  than  the  frog.  C.  H.  B. 

Formation  of  Lactic  Acid  in  Muscles.  By  'SI.  "Weether 
(PlJiiger's  Arcldo,  46,  63 — 92). — Sarcolactic  acid  is  the  variety  of 
lactic  acid  formed  both  during  the  activity  of  livitig  niuscle  and 
during  the  rigor  which  accompanies  the  death  of  muscle.  In  cold- 
l)looded  animals,  this  acid  passes,  under  certain  conditions,  into  the 
urine  (Marcuse,  Nebelthan).  During  ?-{^o?*  niorfi.9,  the  percentage  of 
glycogen  in  the  muscle  diminishes,  the  possibility  that  this  is  due  to 
])utrefaction  being  excluded.  This  last  conclusion  is  opposed  to  that  of 
R.  Bohm,  who  states  that  the  glycogen  remains  unaltered  in  amount 
during  rigor  (PJiuijers  Archiv,  23).  "W.  D.   H. 

Formation  of  Lactic  Acid  in  Muscles.  By  R.  Bohm  (PjlUgers 
Arcaiv,  46,  265 — 266). — In  answer  to  the  preceding  paper,  tlie 
author  reaffi-rms  his  previous  statements.  W.  D.   H. 

The  Influence  of  drinking  large  quantities  of  Water  on  the 
Excretion  of  Uric  Acid.  By  B.  ^chondokff  (Ffliujers  Archiv,  46, 
•r>29 — .551). — After  a  very  comf)lete  summary  of  the  literature  relat- 
ing to  the  influence  of  various  drugs  and  other  agents  on  the  excre- 


PHYSIOLOGICAL   CHEMISTRY.  ,34Q 

tion  of  niic  afiM,  tlie  paper  is  more  particularly  concerned  with  the 
influence  of  taking  large  quantities  of  water  on  the  excr.'»tinn  of  the 
acid.  Several  investigators,  especially  Genth  {Unters.  il.  d.  Einjluss  d. 
Wassertrivli'^ns  a.  d.  Stoifwechsel,  Wiesbaden,  1856),  have  stated  that 
such  a  ])rocedure,  whilst  increasing  the  t<^)tal  output  of  nitrogen  (a 
statement  since  confirmed  by  n)any  physiologists),  diminishes  that  of 
uric  acid.  Geiit'i,  and  those  who  agree  with  him  on  this  latter  point, 
used  for  the  estimation  of  uric  acid  the  very  imperfect  method  of 
Ileintz  ;  in  the  present  research,  which  was  carried  out  on  tlie 
authoi-"s  own  person,  uric  acid  was  estimated  by  the  P\»kker-Sal- 
kowski  process.  The  total  nitrogen  was  estimated  by  titration  with 
mercuric  nitrate.  The  outcome  of  the  e.xp^•riments  is  that  whilst 
the  total  nitrogen  is  increased,  the  drinking  of  large  quantities  of 
water  has  practically  no  influence  on  the  uric  acid. 

Observations  were  made  daily,  and  the  following  table  gives  the 
average  amounts  of  water  taken  aud  of  uric  acid  excreted  ^er  dievi. 

Condition  of  experiment.  Total  nitrogen.  Uric  acid. 

Ordinary  diet 18"o  grams.  1"18  grams. 

Ordinary  diet  +  2000  c.c.  water. .      20-4       ,,  0-93 

Ordinary  diet  +  4-000  c.c.  water. .      206      „  101 

Ordinary  diet  T  1000  c.c.  water. .      231       „  114       „ 

W.  D.  H. 
Sweat  of  the  Horse.  By  F.  Smitb  (/.  Physiol.,  11,  497— 503).  — 
The  composition  of  the  secretion  of  horse's  sweat  was  investigated 
because  debility  follows  excessive  sweating  in  these  animals.  The 
explanation  probably  is  that  proteids  leave  the  system  in  the  sweat  of 
horses  (see  also  Leclerc,  Abstr.,  1888,  1320).  The  excretion  can  be 
kept  under  control  by  the  process  of  ch'pping  horses  in  the  winter. 

500  c.c.  of  the  secretion  was  collected  ;  it  was  alkaline,  aud  was 
found  to  have  the  following  ]jercentage  composition: — 

Water 94-3776 

/Serum  albumin    ....  0'1049 

Serum  globulin    ....  03273 

Fat  .' 00u20 

"Chlorine    03300 

Lime 0O940 

Magnesia 02195 

Ash 50936<(  Phosphoric  acid   ....  l  , 

^  o    ,    ,      •        -1  >  traces 

oulphunc  acid J 

Soda 0-8265 

^Potash 1-2135 

Peptones  and  albumoses  are  absent,  so  al.so  is  sugar.  The  amount 
of  proteid  is  much  increased  when  tiie  horse  is  in  "bad  condition." 
The  small  amount  of  fat  formed  probably  indicates  that  the  material 
investigated  was  really  sweat,  and  not  sebum.  Ether  exti-acts  from 
the  sweat  an  organic,  crystalline  substance,  which  is  not  benzoic  acid, 
but  the  exact  nature  of  which  was  not  definitely  determined.  The 
mineral  snhstances  are  nearly  ten  times  larger  than  the  organic,  the 
two  most  prominent   metals  being   potassium    and    sodium.     There 
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Avould  appear  to  be  a  close  connection  between  the  amount  of  these 
salts  excreted  by  the  skin  and  by  the  kidneys,  for  during  work,  when 
the  skin  is  active,  less  potash  and  soda  are  eliminated  in  the  nrine 
than  during  rest.  W.  D.  H. 

Excretion  of  Nitrogen  in  Sweat.  By  P.  Argutixsky  {Pflilger's 
Archie,  46,  594 — GOO). — It  is  shown  that  there  is  an  increase  of  the 
output  of  nitrogen  diiring  excessive  muscular  work  ;  and  that,  more- 
over, the  sweat  poured  out  during  such  work  contains  more  nitrogen 
than  it  normally  does. 

1^0  reference  is  made  to  the  experiments  of  North  (Abstr.,  1886, 
569),  of  which  these  are  merely  confirmatory.  W.  D.  H. 

Influence  of  Muscular  Work  on  the  Output  of  Urea.     By  L. 

Bleibtreu  {Fflnger''s  Arcliiv,  46,  601 — 607). — The  urea  in  the  urine 
obtained  in  one  of  Argutinsky's  series  of  experiments  (preceding 
abstract)  was  estimated  by  the  method  introduced  by  the  author  and 
E.  Pfltiger  (Abstr.,  1890,  308).  Represented  by  curves,  the  output 
of  total  nitrogen  and  of  urea  are  shown  to  be  closely  parallel  ;  the 
increase  of  both  is  most  marked  during  the  day  of  the  work  (walk- 
ing), and  it  was  not  until  three  days  afterwards  that  they  reached  the 
normal  level.  W.  D.  H. 

The  Relation  of  Dextrose  to  the  Proteids  of  the  Blood.     By 

P.  ScHEXK  {I'fiugers  Archiv,  46,607 — 615). — If  dextrose  is  added  to 
blood,  serum,  or  solutions  of  proteids,  and  the  fluid  is  boiled  and 
filtered  to  separate  the  proteids,  a  portion  only  (often  less  than  half) 
of  the  sugar  is  discoverable  in  the  filtrate  and  washings  of  the  coagu- 
lum.  If  the  clot  is  washed  with  water  and  with  alcohol  until  no 
reducing  substance  passes  into  solution,  and  the  clot  is  then  boiled 
with  dilute  hydrochloric  acid,  a  reducing  substance  passes  into  solution 
in  quantities  corresponding  with  the  amount  of  sugar  formerly  lost. 
It  is,  therefore,  probable  that,  during  coagulation,  some  of  the 
dextrose  combines  with  the  proteids.  W.  D.  H. 

Diamines  and  Cystinuria.  By  L.  v.  Udraxszky  and  E.  Baumanx 
(Zeit.  physiol.  Chern.,  15,  77 — 92). — In  a  previous  communication 
(Abstr.,  1889,  1024),  it  was  shown  that  the  urine  andfseces  of  patients 
suffering  from  cvstinuria  contain  diamines  (ptomaines),  arid  that  their 
formation  is  the  result  of  bacterial  activity  in  the  intestinal  canal. 
The  cystin,  on  the  other  hand,  is  the  result  of  disordered  metabolism. 
In  dogs,  it  is  possible  to  produce  a  sort  of  artificial  cystinuria ;  on 
administering  halogen  substitution  products  of  benzene  to  these 
animals,  mercapturic  acid  (from  cystin)  is  passed  in  the  ni-ine  in 
combination  with  glycuronic  acid  ;  this,  however,  does  not  occur  in 
the  human  subject.  A  possible  explanation  of  the  association  of 
cystinuria  with  diaminuria  is  that  the  diamines  produced  in  the 
intestine  unite  with  cystin  in  the  tissues  (which  under  normal  cir- 
cumstances is  further  metabolised)  ;  and  that  this  compound  is  dis- 
sociated during  the  act  of  secretion  in  the  kidneys.  In  order  to  see 
whether  this  will  hold,  dogs  were  fed  on  diamines,  and  their  urine 
examined.     The  first  diamine   used  was  ethylenediamine  ;  1'5  grams 
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of  this  was  given  to  a  dog,  but  the  search  for  it  in  the  urine  passed 
.vulisequently  gave  a  negative  result.  The  method  employed  in  the 
isolation  of  diamines  fiom  the  urine  was  that  of  forming  benzoyl 
compounds  of  these  substances  (Abstr.,  1888,  1290).  A  larger  dose 
was  tlieu  given,  namely,  -VG  grams,  and  04  giam  of  dibenzoylethylene- 
diamine  was  separated  from  the  urine.  No  trace  of  the  base  was 
found  in  the  faeces.  Cystin  was  absent  from  tlie  urine,  or  at  least 
there  was  no  more  lead  sulphide  formed  on  boiling  the  urine  with 
sodium  hydroxide  and  lead  acetate  than  normally  is  tlie  case. 

With  tetramethylenedianiine  (putrescine),  the  results  were  the 
same  ;  with  a  large  dose,  3  grams,  a  mere  trace  (005  gram)  of  the 
benzoyl  compound  was  .separated  from  the  urine. 

With  pentamethyleiiediamine  (cadaverine),  the  results  were  also 
practically  the  same.  The  specimen  of  the  base  used  was  found  to 
consist  of  two  isomerides ;  the  one  with  the  higher  melting  point  was 
the  least  abundant,  but  in  the  small  amount  of  the  benzoyl  compound 
separated  from  the  urine,  it  was  the  more  abundant,  being  seemingly 
less  readily  desti-oyed  in  the  organism.  Such  experiments  entirely 
negative  the  idea  that  the  cause  of  cystinnria  is  the  formation  of 
tliamines  in  the  alimentary  canal.  The  possibility,  however,  remains 
tliat  some  other  unknown  substance  accompanying  the  diamines  may 
act  in  this  way.  If  this  hypothesis  is  correct,  and  if  this  substance 
is  produced  by  bacteria,  anti-bacterial  drugs  should  lessen  the  amount 
of  cystin  in  the  urine.  J\Iester  has  already  shown  (Abstr.,  1890,  189) 
that  salol  and  sidphur  have  no  such  effect.  In  the  present  research, 
the  influence  of  washing  out  the  laj-ge  intestine  of  patients  suffering 
fiom  cystiuuria,  with  large  quantities  of  water,  was  observed.  The 
cystin  in  the  urine  was  estimated  as  benzoylcystin,  and  its  amount, 
and  also  the  amount  of  diamines  in  the  urine,  remained  practically  un- 
altered. The  estimation  of  oxidised  and  non-oxidised  sulphur, 
by  Mester's  method  (Abstr.,  1890,  189),  confirmed  this  conclusion. 

The  question  of  the  relation  of  cy.stinuria  to  diaminuria  is,  there- 
fore, at  present  unanswered.  W.  D.  H. 

Absorption  of  Mercury  Salicylate.  By  L.  Bohm  (Zeit.  phynol. 
Cht)ii.,  15,  1—36). — Much  of  the  present  paper  is  a  dissertation  oa  the 
methods  of  detecting  and  estimating  mercury  in  organic  mixtures  like 
the  urine  and  f^ces.  The  method  adopted  in  the  reseai'ch  is  a  modi- 
fication of  that  of  Winternitz  {Arch,  exper.  Path.  u.  Fharm.,  25,  225). 
Doses  of  mercurj^  salic^date  were  given  to  a  cow,  but  no  mercury  was 
found  in  the  urine  or  milk.  An  experiment  was  then  made  on  a  dog; 
the  urine,  bile,  blood,  fieces,  and  tissues,  were  examined.  1"5  grams  of 
mei-curjr  salicylate  (containing  085  gram  of  mercury)  was  given.  Of 
this  the  faeces  yielded  O'-i  ;  the  remainder  was  absorbed,  and  found 
either  in  the  tissues  or  excretions.  Comparing  this  with  previous 
similar  researches  with  non-poisonous  doses  of  calomel,  the  conclusion 
is  drawn  that  much  more  mercury  can  be  absorbed  into  the  system 
from  the  salicylate  than  from  calomel.  W-  D.  H. 
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Apparatus  for  the  Manufacture  of  Pure  Yeast.     By  A.  Ferx- 

BACH  {Bull.  Soc.  Chim.  [o],  4,  llo — 116;. — The  apparatus  consists  of 
a  tinned-copper  cylinder  provided  with  a  movable  liead,  which  can  be 
adapted  hermetically  to  the  body  by  means  of  screw  clamps  and  a 
caoutchouc  washer  ;  through  oritices  in  the  head,  tubes  pa^;s  by  which 
steam  can  be  passed  into  the  vessel,  as  also  filtered  air,  which  makes 
its  escape  into  the  liquid  from  small  orifices  in  a  flat  coil  at  the  base 
of  the  cylinder.  The- clear  wort  is  boiled  in  the  vessel,  and  steam  is 
passed  through  to  completely  sterilise  it  ;  all  the  orifices  are  then 
closed  by  tubes  containing  cotton-wool;  on  cooling,  the  yeast  is  sown, 
and  while  growing  a  curreut  of  filtered  air  is  driven  through  the 
spiral,  so  that  the  fungus  is  grow^n  under  aerobiotic  conditions.  The 
yield  obtained  is  very  good;  a  wort  derived  from  3  kilos,  of  malt  at 
63 — 65°  furnishing  a  crop  of  300  S"rams  of  pressed  yeast  in  eight 
days.  ^  T.   G.  N. 

The  Nitrifying  Process  and  its  Specific  Ferment.  By  P.  F. 
Fkanklaxd  and  (j.  C.  Fkankland  (Proc.  Roy.  Soc,  47,  296 — 298). — 
Kitritication  was  induced  in  an  ammoniacal  solution  by  means  of  a 
small  quantity  of  garden  soil,  and  then  carried  through  24  genera- 
tions. Gelatin  plates  were-  prepared  from  several  of  the  generations, 
and  the  resulting  colonies  inoculated  into  ammoniacal  solutions,  but 
in  no  case  did  nitrification  ensue. 

Experiments  were  then  made  to  isolate  the  nitrifying  organism  by 
dilution  with  sterilised  distilled  water.  When  an  attenuation  of 
1  part  of  original  solution  in  1,000,000  had  been  reached  in  three 
different  cases,  the  liquids  thus  produced  behaved  as  follows:  One 
nitrified  but  refused  to  grow  in  gelatin- peptone  ;  another  produced  a 
growth  but  would  not  nitrify  ;  whilst  tiie  third  did  both.  It  was  thus 
shown  that  the  organisms  were  reduced  to  two,  one  of  which  caused 
nitrification.  Under  the  microscope,  this  appeared  to  be  a  bacillus 
scarcely  longer  than  broad.  Although  it  will  not  grow  in  gelatin 
when  inoculated  from  dilute  media,  it  produces  a  characteristic  slow 
growth  in  broth,  which  nitrifies  ammoniacal  solutions,  and  also  grows 
in  gelatin.  The  form  of  the  organism  from  the  broth  is  slightly 
different  from  the  original  organism,  but  the  identity  of  the  two  is 
established  by  the  former  returning  to  the  original  form,  when  grown 
again  in  ammoniacal  solution.  J.    W. 

A  Bacteria-killing  Globulin.  By  E.  H.  Hankix  (Proc.  Boy.  Soc, 
48,  93 — 101). — The  results  described  in  this  paper  were  arrived  at 
by  the  au.thor  while  trying  to  discover  the  nature  of  the  substance  to 
wtiich  the  bacteria-killing  powers  of  the  blood  serum  is  due.  Halli- 
burton's cell-globulin-/:{  was  exti-acted  from  the  lymphatic  glands  of" 
an  animal  by  sodium  sulphate  solution.  It  was  found  to  have  the 
power  of  killing  anthrax  bacilli,  which  property  seems  to  dis- 
tinguish  it  from  fibrin  ferment.      This  bacteria-killing  power  is  of 
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the  same  nature  as  that  possessed  by  blood  sernm,  ■whicii,  therefore, 
]>robably  acts  in  virtue  of  the  same  or  of  some  aUied  substance. 
From  his  experiments,  the  author  further  concludes  that,  inasmuch  as 
it  is  possible  to  obtain  from  the  cells  that  are,  or  can  become,  phago- 
cytes, a  substance  havin;^  bacteria-killing  powers,  it  may  be  supposed 
that  phagocytes  can  not  only  kill  microln-s  that  they  have  ingested, 
but  also  do  this  by  breaking  down,  and  liberating  their  contents. 

J.  W. 
Antiseptic  Action  of  Methylene  Fluoride.  By  C.  Chahri^ 
{Commit,  nu'l.  111,  74--^  — 70'Jj.  —  Methyleue  fluoride  prevents  the 
development  of  the  pyogenic  bacterium  of  unne  and  kills  the  bacteria 
already  developed.  It  has  no  irritating  action  on  the  digital  membrane 
or  mesentery  of  a  frog.  C.  H.  B. 

Acquisition  of  Atmospheric  Nitrogen  by  Plants.  V>\-  W.  O. 
Atwatkij  and  C.  D.  \Vooi>.s  {Ainer.  Chem.  J.,  12,  526 — 5i>;. — The 
authors  de.scribe  a  very  large  number  of  experiments  with  peas,  oats, 
and  corn,  which  confirm  the  view  that  nitrogen  is  readily  absorbed 
from  the  atmosphei'e  by  these  plants,  when  treated  with  "'  soil- 
infusion,"  and  that  the  gain  of  nitiogen  is  dependent  on  the  number 
of  root-tubercles  which  the  application  of  "  soil-infusion  "  induces. 
(Compare  Lawes  and  Gilbert,  Abstr.,  1889,  814,  and  Phil.  Trans., 
1889,  1—107.)  G.  T.  M. 

Fixation  of  Gaseous  Nitrogen  by  Leguminosae.  By  T. 
ScHLOEsiXG,  Jux.,  and  E.  Laurent  (Compt.  rend..  Ill,  750  — 7o.j). — 
Leguramosae  were  grown  in  closed  vessels,  so  arranged  that  the  gases 
introduced  and  withdrawn  (air,  carbonic  anhydride,  nitrogen,  and 
oxygen)  could  be  accurately  measured  and  analysed.  \YheD  the  legumes 
had  been  watered  with  an  infusion  of  nodosities  from  other  plants  of  the 
same  order,  there  was  an  absorption  of  nitrogen  much  greater  than 
could  be  attributed  to  ei-rors  of  experiment.  Where  the  legumes  had 
not  been  inoculated  in  this  "way,  and,  consequently,  Avere  free  from 
iiodosities,  no  such  absorption  of  nitrogen  was  observed.  The  results 
obtained  by  direct  measurement,  therefore,  agree  "with  the  result 
obtained  indirectly  from  gravimetric  analyses. 

Berthelot  (ibid.,  753)  regards  these  results  as  a  final  proof  that, 
under  the  iulluence  of  microbes,  legumes  can  utilise  and  fix  the 
gaseous  nitrogen  of  the  atmosphere.  C.  H.  B. 

The  Fungus-symbiosis  of  the  Leguminosae.  By  B.  Fhaxk 
(Landw.  Jahrb.,  19,  523 — C-tOj. — A  large  part  of  the  paper  is  devoted 
to  the  description  and  discussion  of  experiments  and  microscopic 
observations  relating  to  the  mode  of  acquisition  of  organisms  by  legu- 
minous plants  ;  the  cultivation  of  the  organisms,  their  relations  to  the 
plants,  and  the  role  of  the  infected  plant,  &c. 

In  order  to  ascertain  the  influence  exerted  by  the  organism  (which 
he  terms  Ehizohium  leguminosarum),  quantitative  experiments  were 
made  "with  beans,  peans,  and  lupins,  grown  in  ignited  sand,  m  sandy 
soil,  and  in  humous  soil.  In  some  experiments,  the  soil  was  sterilised, 
in  others  it  was  seeded  with  soil  organisms,  and  to  some  nitrate  was 
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applied.  The  results  of  tlie  experiments,  as  well  as  those  obtained 
Avitli  oats  and  rape,  are  ^iven  in  the  following  table.  Three  or  four, 
or  more,  pots  were  used  for  each  experiment  ;  at  the  conclusion  the 
soil  of  all  the  similar  pots  was  mixed;  and  the  produce  was  also 
united  and  mixed  for  analysis.  The  soils  used  for  microbe  seeding 
were: — Sandj  soil  (3  and  16),  bean  soil  (4),  pea  soil  (9),  meadow 
soil  (17),  and  lupiu  soil  (18).  4  grams  of  soil  was  given  to  each  pot, 
for  the  purpose  of  seeding.  The  amount  of  soil  used  for  each  experi- 
ment (not  pot)  is  given  at  the  headings  of  each  series. 


Dry 
produce 
(gramsj. 


Kitrogen  (grams). 


At  coicmenceinent. 


Soil. 


Sf  eding  or 
nitrate. 


At  conclusion. 


Soil. 


Produce.      Total. 


Gain  or 

loss. 


Beans  in 

Sandy 

Soil  (12  kilos 

•)• 

1 

2* 

3t 

15-431 
17-415 
17  -375 
1 1  -236 

1  -1622 
1-1622 
1-16.'2 
1  -1622 

0-0012 
0 -0228 

0  -0668 
0  -0668 
0  -0668 
O-O608 

1 -2290 
1  -2290 
1 -2302 
1-261» 

3-7813 
2  -6820 
1-341U 
2  -5128 

0-1038 
0-1174 
0-1560 
0-1203 

3-8851 
2  -7994 

1  -4970 

2  -0331 

2-65^1 
1  -.'S704 
0  -2668 
1-3813 

Beans  in  Humous  Soil  (8'44  kilos.). 


6* 

44-488 
64-412 

12  -820 
12  -SJO 

- 

0-063 
0-068 

12  -887 
12  -887 

14-973 
15-344 

0-831 
1-002 

15  -804 

16  -346 

2-917 
3-459 

Peas  in  Ig 

nited  S 

and. 

8t 
9t 

2  -"94 

5  -392 

12  -0b9 

—  0-119 

—  0  -0C4 

0-036 
0-C30 
0-024 

0  -036 
0-149 
0  -028 

— 

0-026 
0  -072 
0-23U 

— 

-0-010 
-0-077 
+0-2V-2 

Peas  in  Sandy  L 

oam  (1 

o"3  kilos.). 

10 
11* 

10-135 
15-007 

6-760               —               0-077 
6-760               —               0-072 

6-827 
6-S22 

6-750     !     0-200 
6-760         0-333 

1 

6-950 
7-083 

0  -123 
0-161 

Lupins  in  Ignited  Sand. 


12 

13t 


4-061 
7  -20i 


0  -028 
0-035 


0  -028 
0  -260 


—  0-041 

—  0  -094 


0-013 
-0-166 


Lupins  in  Sandy  Soil  (18  kilos.). 


14§ 
15* 
16t 
17t 
I8t 


14-767 
11-455 
17  -926 
16-099 
38-764 


1  -4.50 
1  -740 
1-740 
1-740 
1-740 


0-730 
0-006 


0-035 

1-4S5 

2-371 

0-361 

2  -732 

0-042 

1-782 

3-280 

0-144 

3  -424 

0-142 

l-7a2 

2-446 

0-300 

2  -746 

0-042 

2  -512 

3  -iVS 

0-3(14 

3-7.17 

0  042 

1-783 

4-404 

0-777 

5-181 

1-247 
1  -642 
0-964 
1  •2-25 
3-393 


Sterilised. 


t  Sterilised  and  seeded. 
§  One  pot  less  than  16— Is  ;  16  kilos,  of  soil. 


t  Xitrate. 
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Dry 
produce 
(grams). 

Nitrogen  (grams). 

At  commencement. 

At  conclu.«ion. 

1 
c„i,         Seeding  or 
^°''-          nitrate. 

Seeds. 

Total. 

Soil. 

Produce. 

Total. 

Gain  cr 
loss. 

Oafs  (19)  and  Rape  (20)  in  Tleavi/  Loam  (8*8  kilns.). 


19 

20 

32  -520 
30 -ISO 

10-38-1     ' 
I0-3S1 

1 

0-014 
0  -003 

1 
10 -.308 
10-3S7 

1 1  -.528 
11-000 

0-487 
0  377 

12-Ol.T 
11-377 

1-617 
0-990 

Lupins  (21)  and  Bare  Soil  (22)  (Sandy  Soil  12  kilus.). 


21 

8-480 

1         ~ 

1  -I.'>4 

i-.;>4 

- 

0 -070     ] 

1-224 

2  172 
2  062 

0-184 

2-356 
2  -062 

1-131 

0-908 

With  regard,  to  beans,  the  growth  was  always  only  slight  in  poor 
soil,  whether  microbe-seeded  or  not  ;  beans  therefore  resemble 
non-leguminous  plants.  The  fungus  in  symbiosis  with  beans  has  the 
character  of  a  parasite,  and.  is  fed  by  the  plant  without  assisting  it  in 
return.  Lupins  assimilate  a  small  amount  of  nitrogen  when  free 
from  organisms,  but  much  more  when  seeded.  Peas  are  only  able 
to  fix  nitrogen  when  microbe-seeded,  or  when  grown  in  soil,  or  in 
sand  containing  organic  matter  (compare  Abstr.,  1890,  1020).  In 
every  case  (except  those  of  peas  grown  in  sandy  soil)  there  was  a 
gain  of  nitrogen  in  the  soil.  The  gain  which  takes  place  in  bare  soil 
(Experiment  2i)  is  attributed  to  the  presence  of  algae  under  the 
influence  of  light  and  moisture.  The  results  obtained  with  oats  and. 
rape  are  given  in  support  of  the  author's  view  that  the  power  of 
assimilating  free  nitrogen  by  plants  is  not  confined  to  the  Legnmi- 
nnsce,  but  is  as  general  as  the  as.similation  of  carbonic  auhydi'ide. 
The  nodule-organisms  could  not  be  cultivated  except  in  nitrogenous 
menstrua,  and  are,  therefore,  assumed  to  be  iiicajiable  of  assimilating 
nitrogen.  The  high  percentage  of  nitrogen  in  the  nodules,  and  the 
presence  of  starch  in  them,  indicate  that  the  building  up  of  proteids 
takes  place  in  them.  At  the  same  time,  .  it  is  hardly  con- 
ceivable that  the  fixation  of  free  nitrogen  takes  place  in  the  under- 
ground, organs  of  the  plant.  It  might  be  suggested  that  nitric 
nitrogen  is  formed,  which  yields  proteids  with  starch  ;  but  the 
fact  that  no  nitrates  or  nitrites  could  be  detected  (by  diphenylamine) 
in  the  nodules,  although  nitric  acid  was  found  in  the  roots  of  peas 
(but  not  lupins),  is  opposed  to  this  view.  On  the  other  hand, 
amides  occur  in  all  parts  of  the  plants,  and  also  in  the  nodnles  ;  and 
it  is  probable  that  in  the  first  in.stance,  the  free  nitrogen  of  the  air 
combines  with  the  elements  of  a  non-nitrogenous  carbon  com- 
pound present  in  the  leaves,  where  it  is  first  produced,  to  form  an 
amide,  and  that  this  finds  its  way  into  the  nodules,  where  it  reacts 
with  starch  and  yields  proteids.  The  fixation  therefore,  takes 
place  in  the  leaves. 
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The  autlior  considers  tliat  there  is  only  one  nodule  organism, 
common  to  all  leguminous  plants,  and  tliat  it  is  present  in  all  natural 
soils,  although  in  varying  amounts  (compare  Hellriegel  and  Wiifaith, 
Ber.  deut.  hot.  Ges.,  7, 138).  X.  H.  J.  M. 

Note. — Prazmowski's  experiments  with  pure  cultivations  of 
nodule-organisms  from  peas  indicate  that  the  organisms  have  the 
power  of  assimilating  free  nitrogen,  in  absence  of  any  other  source, 
although  the  amount  of  nitrogen  assimilated  by  the  organisms  apart 
from  the  plant  is  only  small.  In  view  of  the  great  change  which  the 
organisms  undergo  in  symbiosis  with  plants,  the  difference  is  not 
remarkable  {Laudw.  Versuchs-Stat.,  38,  55).  N.  H.  J.  M. 

Nature  of  Reserve  Cellulose  and  its  Mode  of  Solution  during 
Germination  of  Seed.  By  Reiss  {Ann.  Agmn.,  16,  478 — 480  ). — 
The  cellulose  forming  the  thickened  walls  of  the  albumen  (botanical) 
containing  cells  of  many  seeds  dissolves  during  germination,  and 
assists  in  the  nutrition  of  the  young  seedling ;  it  is,  therefoie,  called 
reserve  cellulose.  In  date  seeds,  it  is  the  portion  of  tlie  cell-wall 
nearest  the  cell-centre  which  dissolves;  in  asparagus  seeds,  the  middle 
lajer  between  neighbouring  cells  and  the  inner  layer  next  the  proto- 
plasm both  dissolve ;  garlic  seeds  are  similar,  but  the  thickened 
walls  have  innumerable  line  branching  canals,  which  the  author  calls 
canals  of  corrosion,  and  which  facilitate  the  solution.  Even  in  seeds 
whose  cell-walls  are  not  thickened,  the  cellulose  dissolves,  com- 
mencing at  the  middle  layers  and  proceeding  towards  the  internal 
linings.  In  other  seeds  (balsam,  monkshood,  cyclamen,  for  example), 
this  reserve  cellulose  is  replaced  by  an  amyloid  substance,  which  also 
is  traversed  by  canals  of  corrosion  and  dissolves.  It  is  more  soluble 
in  50  per  cent,  nitric  acid  than  reserv^e  cellulose.  Reserve  cellulose 
cannot  be  separated  by  Hofmeiscer's  process  for  "  crude  fibre,"  since 
a  portion  dissolves  in  ammonia.  The  product  of  its  hydrolysis 
(studied  in  the  "  albumen "  of  Pliytelephas)  with  sulphuric  acid  is 
stminin,  a  laevogyratory  sub.stance  or  mixture ;  the  dextrins  of 
ordinar\^  cellulose  formed  in  the  same  way  being  dextro gyratory. 
Submitted  to  further  hydrolytic  treatment,  seminin  gives  a  new 
sugar,  fermentable,  reducing,  and  dextogyratory,  which  the  author 
calls  seminose. 

Seminose  gives  with  phenylhydrazine  acetate,  in  the  cold,  a  colour- 
less hydrazone  sparingly  soluble  in  water;  it  gives  also  an  isonitroso- 
compound  in  fine,  colourless  crystal.s,  analogous  to  the  compound 
Risclibieth  obtained  with  galactose,  but  not  with  dextrose,  Isevulose,  or 
arabiuose.  Seminose  is  precipitated  by  lead  acetate  in  neutral 
aqueous  solution,  and  this,  according  to  the  author,  distinguishes  it 
from  Fischer  and  Hirschberger's  mannose,  the  only  other  known 
sugar  giving  a  slightly  soluble  phenylhydrazone ;  manuose  is  pre- 
cipitable  only  by  ammoniacal  lead  acetate.  The  absti-actor  to  the 
Ann.  Agron.,  however,  points  out  tliat  Fischer  and  Hirschberger  have 
recently  found  that  manuose  is  rapidly  precipitated  from  strong 
solutions  by  lead  acetate,  and  that  these  authors  consider  .seminose 
to  be  identical  with  mancose.   Seminin  exists  ready  formed  in  the  seed- 
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of  Phytelephaf! ;  it  lias  liecn  obtained  hy  saccliarifAMng  tlie  resei-ve  cellu- 
lose of  seetls  of  date,  C'linmaropf!,  Loduhta,  Klanf  yuineevsut,  AUinni  C'pnr, 
asparagus,  his  ps>  tidoiironis,  fennel,  coffee,  and  nux  vomica.  The 
seedlinijs  contain  only  ordinary  cellulose,  the  reserve  cellulose  having 
been  perhaps  transformed  into  semiuose  during  germination. 
Seminose,  however,  was  not  discovered  in  germinating  date  seed.s, 
but  plenty  of  (pi-obaldy)  dextrose.  Hydrolysis  of  the  amyloid  substance 
of  balsam,  monkshood,  primiose,  and  peony  seeds  gave  dextrose,  not 
seminose.  J.  ^I.  H.  M. 

Conversion  Products  of  Starch.  Bv  A.  Marcacci  (Bied.  Cenfr., 
19,  7!-J;  fiorn  S/uz.  .^per.  ugr.  Hal.,  18, '618 — 610). — Potato  starch, 
even  in  quite  ripe  potatoes,  becomes  converted  into  cane-sugar;  and 
barley  and  wheat  grains,  in  germinating,  double  the  amount  of  cane- 
sugar  at  the  expense  of  the  starch  they  originally  contained.  Samples 
of  potato  meal  and  finely-cut  potatoes  were  dried,  some  in  the  sun, 
and  some  in  a  dryinir  oven  at  4o°  ;  an  increase  of  cane-sugar  was 
observed  in  the  artificially  drie<l  potato  ;  in  the  cut  potatoes,  the 
amount  of  sugar  was  more  than  doubled  «hen  dried  at  45°.  In  ger- 
mination, potatoes  gain  saccharose  ;  the  starch  is  probably  converted, 
first  into  saccharose,  and  then  into  glucose.  The  formation  of  dextiin 
is  not  necessary. 

Starch  is  formed  by  the  elimination  of  Avater.  Unripe  wheat 
grains  contain  mui-h  glucose  and  saccharose  ;  when  the  same  amoant 
of  grains  wei'c  examined  after  being  dried  in  the  sun,  the  sugar  had 
disappeared,  and  was  found  to  be  replaced  by  starch. 

X.  H.  J.  M. 

The  Presence  of  Cholesterol  and  a  Soluble  Carbohydrate  in 
Melon  Seeds.  By  C.  Fokti  {Llwrn.  Cenfr.,  1890,  ii,  .581 — 582;  from 
ISfaz.  sperirn.  agric.  ifal.,  18,  580 — 588). — Determinations  of  the 
amount  of  phosphorus  in  the  ether  extract  of  the  seeds  of  melons 
showed  it  to  be  present  in  the  proportion  of  0'^*189  to  002  per  cent. 
It  exists  as  lecithin,  and  is  equivalent  to  0'494  to  0526  per  cent,  of 
the  latter.  Adopting  the  views  of  Schulze  and  Steiger  (Abstr.,  1889, 
645),  that  the  suhstauce  should  be  extracted  with  alcohol  in  order  to 
obtain  all  the  lecithin,  the  author  found  0024  per  cent,  of  phosphorus, 
equivalent  to  0629  per  cent,  of  lecithin.  The  seeds  contain  abont 
49  per  cent,  of  oil,  which  is  almost  free  from  free  fattv  acids  ;  the 
distillate  of  25  grams  neutralised  32  c.c.  of  deciuorrual  barium  hydr- 
oxide solution. 

Having  saponified  the  fat  with  sodium  hydi'oxide,  the  dry  soap  "was 
treated  with  ether,  which  extracted  a  substance,  soluble  in  alcohol; 
this  crystallised  in  yellowish,  fatty  s^cales,  and  did  not  consist 
entirely  of  fat  and  wax.  When  treated  with  alcoholic  potash, 
a  non-saponifiable  residue  was  left,  which  proved  to  be  cholesterol. 
It  melted  at  160°,  contained  1  mol.  of  water  of  crystallisation,  and 
has  the  formula  CoeHjiO.HoO  ;  the  water  separates  at  100°.  A  minute 
portion  of  this  cholesterol,  when  treated  with  a  drop  of  nitric  acid  and 
evaporated  to  dryness,  left  a  yelloAv  residue,  which  became  coloured 
bright  red  by  ammonia  ;  the  coloration  was  intensified  by  the  addition 
of  sodium  hydroxide.    The  chloroform  solution  was  coloured  bro\^n  by 
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snlplinric  acid,  the  coloration  changing  to  violet  and  finally  yellow 
afte)-  a  time,  whilst  the  su  phut-ic  acid  layer  became  reddish-brown  and 
fluoresced.  Tlie  chlorofoi-m  solution,  when  shaken  with  a  little  ferric 
cbloride  and  hydrochloric  acid  and  evaporated  to  dryness,  left  a  yellow 
residue,  which,  when  again  treated  with  chloroform  in  the  cold  and 
then  gently  warmed,  became  violet,  and  left  a  dirty-green  residue  on 
evaporating  to  dryness.  The  specific  rotatory  power  of  the  substance 
in  chloroform  solution  was  [a]n  =  14-17. 

The  acetyl  derivative,  C26H45*OAc,  crystallised  from  absolute  alcohol  in 
lustrous  plates  melting  at  170 — 173°  to  a  lemon  yellow  fluid.  When 
boiled  with  potash,  potassium  acetate  and  the  original  cholesterol  are 
obtained.  The  acetyl  derivative  of  cholesterol  from  bile  crystallises  in 
needles  and  melts  at  11 F.  The  benzoyl  derivative  is  very  slightly 
soluble  in  alcohol,  and  separates  from  the  solution,  on  cooling,  in  small 
crystals  which  melt  at  172 — 174".  These  properties  of  this  cholesterin 
differ  from  those  of  the  better-known  cholesterol,  and  require  further 
investigation. 

The  soluble  carbohydrate  of  melon  seeds  is  dextro-rotatory,  even 
after  treatment  with  acids,  and  appears  to  belong  to  the  galactan 
jrroup.  It  forms  an  amorphous,  yellowish-white,  very  hygroscopic 
powder.  After  boiling  with  hydrochloric  acid,  the  phenylhydrazine 
derivative  of  the  product  was  prepared  ;  this  melts  at  184  —  186°. 

J.  W.  L. 

Amount  of  Theine  in  Tea.  By  B.  H.  Paul  and  A.  J.  Cownley 
(Fharm.  J.  Trans.,  [3],  21,  61). — Believing  that  the  amount  of  theine 
in  tea  has  conmionly  been  understated,  owing  to  defective  methods  of 
determination,  the  authors  have  made  a  further  series  of  analyses. 
Eio-ht  samples,  purchased  at  grocers'  shops  in  the  ordinary  way,  yielded 
from  2"03  to  3"93,  average  3"39,  per  cent,  of  theiae  calculated  on  the 
dried  tea.  Four  samples  of  China  tea  gave  242.,  3o0,  3'63,  and  3"78 
per  cent,  respectively.  Four  samples  of  cheap  Japan  Congou  averaged 
2'80  per  cent,  theine,  but  as  much  as  4"  10  per  cent,  was  found  in  a 
Java  tea.  Japan  and  China  teas  appear,  therefore,  generally  inferior 
as  reo-ards  content  of  theine  to  Indian  or  Ceylon  teas,  which,  on  the 
other  hand,  are  approached  by  Java  tea.  In  these  analyses  duplicate 
determinations  of  the  theine  were  made  with  magnesia  and  w4th  lime 
— the  only  methods  that  are  trustworthy.  R.   R. 

Acidity  of  Potato  Starch.  By  Sa.\re  (Ann.  Afjron.,  16,  471). — 
Most  samples  of  potato  starch  are  slightly  acid,  and  the  acid  is  said 
to  increase  with  age,  but  the  author  believes  that  perfectly  neutral 
starch  can  be  obtained,  and  that  it  will,  if  properly  dried,  keep  with- 
out developing  the  slightest  acidity.  Discussing  the  source  of  the 
acid,  the  author  remarks  that  potato-juice  is  naturally  acid,  and  that 
the  starch,  if  imperfectly  washed,  will  retain  some  of  this;  that  lactic 
and  butyric  acids  may  be  developed  by  bacterial  fermentations  during 
manufacture;  and  that  sulphuric  and  sulphurous  acids  are  sometimes 
used  in  the  process  of  manufacture.  The  acid,  whatever  it  is.  cannot 
be  perfectly  removed  by  washing  with  pure  water,  but  if  hard  water 
be  used,  the  acid  becomes  neutralised  by  the  lime.        J.  M.  H.  M. 
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Maize  dried  in  the  Field  and  as  Silage,  Bj  H.  P.  Armsbt  and 
"W.  H.  ('Ai.hwi'i.f,  (Iliril.  Cdilr.,  19,  7."i3— 7.")t! ;  from  Agric.  Science,  4, 
119 — 14()). — A  maize  ficlrl,  mannrod  with  farm-yard  niaiiure,  Carolina 
phospliate.  and  blond  inoal,  was  divided  into  three  parts,  the  produce 
of  two  divisions  put  into  two  silos,  and  that  of  the  third  division  kept 
for  a  montli  on  the  field  to  drv.  The  one  silo  was  filled  quickly  (one 
day")  aiid  eontained  IT/'OO  kilos.;  the  second  was  filled  slowly  (seven 
(lavs'),  and  contained  about  15,000  kilos.  The  weight  of  the  hay  was 
4800  kilos. 

The  maize  put  into  the  silos  had  the  followinof  composition;  (1) 
refers  to  the  quickly  and  (2)  to  the  slowly  filled  silo  : — 

Crude  Non-nitrofrenous 
fibre.  extract.  Fat. 

516  13-42  0-77 

5-65  14-26  0-66 

The  temperature  rose  quickly  at  first,  especially  at  the  surface,  and 
more  in  the  slowly-filled  silo  than  in  the  other  one.  The  following- 
table  shows  the  total  amount  of  produce  (in  kilos.)  in  the  two  silos 
(1  and  2,  as  before)  and  of  hay  (3)  : — 


Kon- 

Water. 

Ash. 

Proteid. 

proleid. 

1. 

76-90 

1-97 

1  -63 

0-15 

2. 

76-26 

1-43 

1-44 

0-30 

Dry 
substance. 

Ash. 

ProtcTd. 

Xoii- 
proteid. 

Crude 
fibre. 

Xon 

-nitrogenous 
extract. 

Fat. 

1. 

3920 

333 

277 

27 

876 

2276 

181 

2. 

3713 

238 

228 

48 

832 

2284 

104 

3. 

2677 

195 

176 

26 

617 

1579 

82 

Experiments  were  made  with  two  Devonshire  bullocks  to  determine 
the  digestibility  of  the  different  preparations,  the  food  being  given  for 
seven  days  before  the  experiments  began.  Samples  of  food  and  faeces 
were  taken  daily  for  analysis,  and  the  animals  Avere  weighed  each  day 
before  and  after  drinking.  The  amounts  given  were:  silage,  (1) 
20-412  kilos.,  (2)  15-8«9  kilos,  of  fresh,  or  5-655  and  4-662  kilos,  of 
dry  substance;  hay,  7  265  or  5-263  kilos,  of  dry  matter.  The  results 
show  that  the  dry  substance  of  the  maize  hay  is  the  most  readilv 
digested,  and  that  that  of  the  silage  from  tin;  slowly  filled  silo  is  the 
least  digestible.  The  digestibility  of  the  proteid  is  nearly  the  same 
in  each  case,  whilst  the  fat  of  the  hay  seems  to  be  less  digestible 
than  that  of  the  ensilage.  The  variation  in  the  digestibility  of  the 
dry  substance  is  chiefly  due  to  differences  in  the  digestibility  of  the 
crude  fibre  and  the  non-nitrogenous  extract.  The  results  are  given  in 
tables,  together  with  those  of  Woll  and  of  Sturtevant.  The  result.s 
do  not  indicate  any  great  difference  of  digestibility  between  maize 
ensilage  and  maize  hay. 

The  en.siilage  lost  (in  the  silo)  half  as  much,  dry  matter  and  two- 
fifths  as  much  proteid  as  the  hay  lost ;  but  a  quarter  of  the  pi-oteid 
was  converted  into  non-prote'id.  The  hay  lost  14  per  cent,  of  crude 
fibre;  no  such  lo-^s  was  observed  in  the  case  of  the  ensilage. 

K  H.  .T.  M. 

Wine  Analyses.  By  E.  Bo.sshard  (Zeit.  anal.  Chem.,  1890,  551 — 
556). — The   results   are  given  of  the  analysis,  by  the  usual  methods, 
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24   specimens  of    -wine  from   the  Yaltellina,    24    from    the    Cnire 
llej,   5  specimens   of  Medoc   (188:^ — 1887),  and   4  Tuscan  wines. 


of 

The  composition  of  the  Valtellina  wines  does  not  diifer  notably  from 
that  of  other  red  wines,  the  alcohol  ranging  from  7-83  (in  a  cheap 
specimen  of  Yeltlincr)  to  14-43  vols,  per  cent,  (in  a  fine  Valgella), 
with  an  average  of  10-97,  and  the  solid  residue  from  1724  to  2645 
(averao-e  23'0)  grams  per  litre  The  ash  of  several  of  the  varieties 
contained  much  manganese. 

The  wines  of  the  Coire  Valley  are,  on  the  average,  less  alcoholic 
(max.  1144,  min.  801 ;  average  973),  but  contain  rather  more  ex- 
tractive matter  (max.  25-61,  min.  19-86  ;  average  24-05).  In  compo- 
sition they  show  considerable  resemblance  to  Burgundy,  and,  if  more 
carefully  fermented,  they  would  take  a  much  higher  position  than 
they  do  at  present.  M.  J.  S. 


Analytical    Chemistry. 


lodometric  Estimation  of  Acids  and  Alkalis.  Ey  M.  Grocer 
(Zeif.  ang.  Chem.,  1890,  353 — 356). — The  author  has  made  a  careful 
study  of  the  conditions  under  which  acidimetry  and  alkalimetry  can 
be  performed  by  means  of  the  reaction  KIO3  +  5KI  +  3H.>S04  = 
oKj^Oi  +  oHjO  +  le-  A  neutral  mixture  of  iodide  and  iodate  cannot 
be  made  by  dissolving  iod  ne  in  potash,  but  must  be  prepared  by 
mixing,  in  the  proper  proportions,  neutral  solutions  of  the  respective 
salts  shortly  before  use.  On  adding  an  excess  of  such  a  mixture  to 
a  mineral  acid,  and  titrating  the  liberated  iodine  by  thiosulphate,  the 
result  ao-rees  exactly  with  that  of  a  direct  titration  by  an  alkali.  The 
hydroxides  of  potassium,  sodium,  and  ammonium  can  all  be  estimated 
bv  addino-  an  excess  of  standard  acid  and  titrating  the  excess  as  above. 
Alkaline  carbonates  can  be  approximately  titrated  in  the  cold  by  a 
similar  procedure,  if  the  first  disappearance  of  the  iodine  is  taken  as  the 
end  point ;  but  the  carbonic  acid  in  solution  slowly  liberates  a  further 
quantity  of  iodine,  so  that  to  obtain  exact  results  it  is  advisable  to 
boil  ou.t  the  carbonic  anhydride  and  cool  before  adding  the  iodine 
salts.  The  same  applies  to  alkaline  sulphides.  This  method  may  be 
used  in  many  cases  for  dark-coloured  liquids  in  which  the  change  of 
litmus  or  methyl  orange  could  not  be  seen.  It  cannot  be  employed 
for  organic  acids,  unless  the  iodine  be  distilled  out.  The  author  is 
investigating  this  point.  M.  J.  S. 

Detection  of  Minute  Quantities  of  Hydrogen  Peroxide  and 
of  Uranium.  By  T.  Faii;j,i:y  (Chem.  Xeus,  62,  227). — 0-24  milli- 
gram of  hydrogen  peroxide  may  be  detected  by  adding  1  or  2  c.c. 
of  ether  to  5  c.c.  of  the  peroxide  solution,  and  a  small  drop  of  a  10 
per  cent,  cbromic  acid  solution,  and  even  010  milligram  can  be  de- 
tected by  using  1  c.c.  of  peroxide  solution  and  1  c.c.  of  ether  ;  but  by 
the   useof  5  c.c.  of  a  dilute  uranium   nitrate  solution   005  to  0-025 
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Ttiilligrara  of  bvdroo'en  peroxiflc  in  5  c.c.  can  be  rendered  evident; 
moroovor,  as  little  as  0")  to  0'2.ii  milligram  of  uranium  can  be  detected 
and  very  small  quantities  determined  by  this  method  of  treatment. 

D.  A.  L. 
Direct  Estirnation  of  Bromine  in  Mixtures  of  Alkaline 
Bromides  and  Iodides,  liy  F.  A.  Gom.m  and  .1.  K.  K\si(;n  (.!//,//•. 
./.  Sri.  i"8],40.  140— 1.')2). — In  a  former  paper  CAbstr..  18'.»U,  ^2U;,  two 
methods  wei-e  described  for  the  direct  estimation  of  chlorine  in  mix- 
tures of  alkaline  chlorides  and  iodides,  based  on  the  action  of  oxidis- 
ing^ agents,  in  the  presence  of  free  sulphuric  acid,  on  dilute  solutions 
of  the  haloid  salts  at  the  boiling  tempei-ature.  A  study  of  the 
behaviour  of  mixtures  of  alkaline  bromides  and  iodides,  when  treated 
in  a  similar  manner,  leads  to  the  conclusion  that  only  one  of  the  above 
two  methods  is  applicable  to  the  separation  of  bromine  from  iodine, 
and  then  only  under  modified  conditions.  With  the  necessarv  modi- 
fications, however,  it  is  good,  and  may  be  applied  in  the  following 
manner:— The  neutral  solution  containing  the  bromide  or  iodiile  is 
diluted  to  600  or  700  c.c,  and  1  to  1".5  c.c.  of  concentrated  sulphuric 
acid,  or  better,  2  to  .3  c.c.  of  the  mixture  made  by  diluting  the  acid 
witli  an  equal  volume  of  water,  is  added,  a  sufficient  amount  of  pure 
sodium  or  potassium  nitrite  is  introduced  (or,  if  it  is  preferred,  the 
gas  generated  by  the  action  of  dilute  sulphuric  acid  on  the  ordinary 
niti'ite,  and  introduced  from  the  ont>ide,  may  be  employed  instead) 
and  the  liquid  is  boiled,  after  trapt)in2r  the  flask  as  formerly  described, 
nntil  the  colour  has  vanished  and  the  escaping  steam  no  longer  gives 
to  litmus  the  colour  characteristic  of  iodine  (see  next  abstract).  The 
residual  liquid  is  treated  with  an  excess  of  silver  nitrate,  and  the  pre- 
cipitated bromide  collected,  dried,  and  weighed.  The  process  of  boiling 
need  not  extend  beyond  half  an  hour,  or  a  little  more,  and  care  should 
be  taken  that  the  volume  of  the  liquid  shall  never  be  less  than  500  c.c. 
The  solution  should  not  contain  more  than  about  0"-5  gram  each  of  the 
bromide  and  iodide.  The  presence  of  0'5  gram  of  potassium  chloride 
does  not  affect  the  sharpness  of  the  separation.  H.  C 

Rapid  Method  for  the  Detection  of  Iodine,  Bromine,  and 
Chlorine  in  presence  of  one  another.  By  F.  A.  (ioocH  and  F. 
T.  Brooks  (Amer.  J.  Sck  [3],  40,  283— 290).— The  solution  of  the 
substance  under  examination  is  acidified  with  dilute  sulphuric  acid, 
and  treated  with  a  drop  or  two  of  a  solution  of  sodium  or  potassium 
nitrite  free  from  chlorine.  Unless  the  amount  present  is  small, 
the  iodine  shows  itself  in  the  colour  of  the  solution  and  in  ^  the 
vapours  which  escape.  Small  amounts  may  be  detected  by  shakiug 
with  carbon  bisulphide,  or  by  heating  the  solution  and  testinor' the 
escaping  fumes  with  red  litmus  paper,  which  is  coloured  greyish-blue  by 
iodine.  The  whole  of  the  iodine  must  be  removed  previous  to  making 
the  tests  for  bromine  and  chlorine;  and  this  is  done  by  adding  a 
sufficient  amount  of  nitrite  and  sulphuric  acid  to  liberate  the  iodine, 
and  heating  the  liquid  until  tlie  vapour  has  no  effect  on  red  litmus 
paper.  A  portion  of  the  solution  is  then  tested  for  bromine'  by 
cautiou'ily  adding  a  dilute  .solution  of  sodium  hypochlorite  and  shaking 
with  colourless  carbon  bisulphide.     Another  portion  of  the  solutibji  is 
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fvapora>ed  to  dryness,  anrl  treated  with  potassium  dichromate  and 
sulphuric  acid;  the  fnmps  of  chromvl  chloride  which  are  o-iven  off  on 
■vvarniing'  are  condensed  and  converted  into  chromic  acid,  and  the  latter 
detected  by  means  of  lead  acetate.  H.   C. 

Priestley's  Method  o*"  Measuring  Oxygen  in  A.ir.  By  J.  A. 
Wanklyx  {('hem.  News.  62,  "i'^S). — PnVstley's  nif-thod  for  measurins" 
o.Kyofen  in  the  air  bv  observinor  th;^  diminution  of  volume  f>n  the 
addition  of  a  measurer!  volume  of  nitric  oxide  has  been  condemned 
as  inaccurate  ;  the  author  of  the  pi"esent  note  states  that  the  inaccu- 
racy was  Hue  to  the  oxyeen  present  in  the  watfr  thnugh  which  the 
nitric  oxide  bnbblerl.  This  source  of  inaccuracy  can  be  avoided, 
when  usinor  a  Hempel  appai'atus,  by  measurins:  the  a-r  in  the  ffas 
burette,  and  then  passinof  it  into  an  absorption  pipette  containinsr 
water.  The  nitric  oxide  is  introduced  into  the  pas  burette  and 
measured,  and  then  (without  bubblino-  throuffh  water)  passed  to  the 
ai"  in  the  absorption  pipette;  after  thp  nitric  poroxiHe  formed  has 
been  absorbed  by  the  water  in  the  absorption  pipette,  the  g'as  is 
pasfed  back  into  the  pras  pipette  and  asfain  measured. 

D.  A.  L. 

■p'st'rpat^on  of  Sulphur  in  Copper.  Bv  H.  J.  Phillip?  (Chem. 
N''w.<,  62,  239 — 2t0). — Dissolve  10  srrams  of  the  sample  in  nitric  acid 
of  sp.  er.  I  480.  evaporate  to  dryness,  rerlissolve  in  dilute  nitric  acid, 
examine  any  residue  for  sulphur,  dilute  Ihe  filtrate  to  800  c.c,  heat  to 
70°,  add  a  small  quantity  of  hydrochloric  acid,  and.  after  12  hours, 
remove  and  e«timate  anv  silver  chloride.  The  filtrate  is  evaporated 
considerably.  50  c.c.  of  hydr<^ch]oric  acid  of  sp.  er.  116  added,  and 
the  evaporation  continued  to  dryness  :  the  residue  is  dissolved  in  a 
nunimum  quantitv  of  water,  aeain  treated  with  hydrochloric  acid,  and 
ev;iporated.  It  is  now  dissolved  in  fiOO  c.c.  of  hydrochloric  acid, 
diluted  to  700  c.c,  heated  to  boilinor.  barium  chloride  stirred  in,  and, 
after  24  hours,  the  precipitate  collected  and  treated  as  nsual.  Lead 
sulphate.  1  einor  solnb'e  in  copper  nitrate  .solction,  frequently  passes 
comnletely  into  solution,  and  has  to  be  determined  in  the  manner 
suggested.  D.  A.  L. 

The  Kjeldahl-Wilfarth  Method.  Bv  P.  Akoutixskt  {Pfliir^er's 
Archiv.  46.  ."p81 — o'.'8). — In  a  biree  number  of  experiments,  the 
Kjeldahl  method  of  estimiting  nitrogen  was  employed,  and  found 
most  satisfactory;  the  actual  manipulations  demand  eare,  and  the 
following^  points  are  especially  insisted  on: — The  advi.sability  of 
addinsr  mercury  to  hasten  the  oxirlat'on ;  the  fact  that  the  addition  of 
potassium  permaneranate  is  not  necessary;  the  collection  of  the  dis- 
tillate  in  a  U-^^l^^P^d  Peligot's  flask;  the  continnation  of  the  dis- 
tillation for  4o  miimtes.  and  the  use  of  cochineal  as  indicator. 

The  sub.'^tances  investicjated  were  urine,  sweat,  and  faeces. 

W.  D.  H. 

Cinchonamire  as  a  Test  for  Nitrates.  By  Arnaud  {Ann. 
Chim.  Pirns..  r6\  19,  93— 131).— By  fnr  the  ereater  part  of  the  sub- 
ject-matter of  this  paper  has  been  previonslv  published  bv  the  author 
(Abstr.,  1882,  229  and  1884,  87)  and  by  Hesse  (Abstr.,  1885,  64). 
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The  qiialitntive  test  for  nitrates  in  plants  described  by  the  autlior 
and  Pad*'  (Al).str.,  1884,  lOT-ij  can  also  be  employed  for  estimating 
nitrates  in  natural  waters,  in  the  following  manner: — The  water  i^ 
neutralised  with  soda  or  sul[)hui'ic  acid,  as  the  case  may  be,  th-; 
chlorine  in  solution  precipitated  with  silver  acetate,  and  the  slight 
excess  of  silver  einployed  precipitated  with  sodium  phosphate  ;  the 
solution  is  then  evaporated  almost  to  dryness,  tiltered  if  necessary, 
rendered  very  slightly  acid  with  a  drop  of  dilute  acetic  acid,  and  the 
boiling  solution  mixed  with  a  watra  solution  of  cinchonamine 
sulphate.  Cinchonamine  nitrate  is  at  once  precipitated  in  a  crystalline 
condition,  and,  after  keeping  for  12  hours  in  a  cool  place,  it  is 
sepai-ated  by  filtration,  washed  first  with  a  cold,  saturated  aqueous 
solution  of  cinchonamine  sulphate  and  then  with  a  very  small  quantity 
of  cold  water,  and  dried  at  luO°.  The  same  method  can  be  employed 
with  slight  modifications  for  estimating  the  nitrates  in  plants.  For  tins 
purpose,  the  triturated  plant  is  extracted  with  boding  water,  the 
solution  evaporated  to  a  syrup,  and  the  residue  extracted  with 
40  percent,  alcohol  ;  after  evaporating  the  alcohol,  the  ehloiine  in  the 
solution  is  eliminated  by  means  of  normal  lead  acetate,  the  excess  of 
lead  removed  with  a  few  dro[)S  of  sodium  sulphate,  and  the  nitric 
acid  then  precipitated  with  cinchonamine  sulphate  as  desci-ibed 
above.  F.  S.  K. 

Phosphorus  in  Pig-iron,  Steel,  and  Iron  Ore.  By  C.  Junks 
{Chtm.  Sva-.s.  62,  2-^U — 2:i2,  2:31 — 2;32j. — Various  authorities  are 
quoted  and  numerical  analytical  data  furnished  in  proof  of  the  effi- 
ciency of  oxidation  with  2)ernianganate  ;  of  washing  the  molybdate  pre- 
cipitate with  sulphuric  acid  and  ammonium  sulphate  instead  of  nitric 
acid  and  ammonium  niti-ate ;  of  the  use  of  ferrous  sulphate  instead  of 
an  organic  acid  to  dissolve  the  precipitated  manganic  hydioxide,  and 
(>f  the  employment  of  the  author's  i-educing  agent  (filtering  through 
powdered  zinc  with  strong  suction  ;  Abstr.,  1889,  1248)  in  place  of 
adding  zinc  directly  in  the  estimation  of  phosphorus  in  pig-iron,  ttc. 
The  following  modification  of  Drown's  method  (Abstr.,  1889,  12b')) 
is  then  recommended.  For  pig-iron  and  steel,  dissolve  in  nitric  acid  of 
sp.  gr.  1135,  boil  for  one  minute,  oxidise  with  potassium  permanganate, 
dissolve  the  manganese  hydi-oxide  precipitate  by  addmg  a  few  frag- 
ments of  ferrous  sulphate  free  from  phosphate,  filtei-,  add  ammonia 
of  sp.  gr.  0'9U,  test  the  cleared  solution  with  permanganate  to  be  sure 
that  the  oxidation  is  perfect,  heat  to  8-3",  add  prepared  ammonium 
molybdate  (Drown's  formula),  agitate  for  o  minutes,  filter,  wash  with 
ammonium  sulphate,  dissolve  the  phosphoniolybdate  in  ammonia  of 
sp.  gr.  096,  wash  with  water,  filter,  acidify  with  sulphuric  acid,  pass 
through  tlie  zinc  powder,  and  titrate  as  usual.  The  correction  for  the 
zinc  is  ascertained  by  blank  tests.  Xumerous  results  are  given  showing 
the  efficiency  of  the  method.  Iron  ores,  after  being  treated  in  the  usual 
manner,  can  be  examined  by  this  method  ;  titanium  and  arsenic  in- 
terfere with  the  working  of  the  method,  but  in  the  absence  of  these 
elements  an  estimation  of  phosphorus  in  iron  or  steel  can  be  executed 
in  less  than  an  hour  ;   iron  ore  estimations  take  a  little  longer  time. 

1).  A.  L. 
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Distinction  between  Arsenic  and  Antimony.  By  G.  Denicks 
{Cohipt.  rend..  Ill,  824 — 82.')). — The  stain  obtained  in  Marsh's  test  is 
placed  in  a  porcelain  capsule  and  heated  with  a  few  drops  of  pure 
nitric  acid,  ard  a  small  quantity  of  a  solution  of  ammonium  raolyb- 
date  in  nitric  acid  is  added.  Antimony  gives  no  precipitate,  but  if 
arsenic  is  present,  arsenomolybdic  acid  sepai-ates  as  a  yellow  precipitate 
whicli  under  tlie  microscope  is  seen  to  consist  of  stellate  crystals  with 
triansfular  arms,  generally  six,  arranged  in  rectangnlar  planes  along 
the  axes  of  a  cube.  They  act  on  polarised  light.  The  author  believes 
this  to  be  the  most  sensitive  and  characteristic  test  for  arsenic. 

To  prepare  the  ammonium  m()l3bdate  solution,  10  grams  of  this 
salt  and  25  grams  of  ammonium  nitrate  are  dissolved  in  100  c.c.  of 
warm  water.  The  solution  is  allowed  to  cool,  and  100  c.c.  of  pure 
nitric  acid  of  sp.  gr.  120  is  added  drop  by  drop  with  vigorcms  agita- 
tion. The  liquid  is  heated  on  a  water-bath  for  10  miiiut:es,  allov«'ed 
to  cool,  and  tittered  after  48  hours.  C.   H.  B. 

Sodium  Carbonate :  Dectection  of  Traces  of  Alkaline 
Hydroxides.  By  R.  Kisslixg  {Zeit.  ang.  Clum.,  1890,  2&2—26A). 
— The  author  believes  that  his  earlier  experiments  (ZeiL  ang.  Chem., 
1889,  323),  from  which  he  concluded  that  sodium  carbonate  gave  oft' 
considerable  proportions  of  carbonic  anhydride  at  400°,  were  vitiated 
by  the  presence  of  an  impurity.  He  has  repeated  his  experiments 
with  several  of  the  purest  specimens  of  sodium  carbonate  and  sodium 
hydrogen  carbonate  to  be  found  in  commerce.  After  drying  at 
150°,  during  which  the  sodium  hydrogen  carbonates  lost  from  36>2 
to  36"84  per  cent.,  100  parts,  heated  until  fritted,  lust  in  different 
cases  quantities  which  ranged  from  0"03  to  027  parts,  and,  when 
full}'  fused,  0"71  to  1'05  parts.  Both  after  fritting  and  after  fusion 
sodium  oxide  could  V)e  detected,  although  after  simple  drying  at  150° 
no  evidence  of  hydroxide  could  be  obtained.  'Ihe  ccmclnsion  is  that 
ignited  sodium  carbonate  cannot  safely  be  employed  for  standardising 
an  acid. 

Dobbin's  reagent  for  the  detection  of  traces  of  alkaline  hydroxides 
is  prepared  as  follows  : — A  solution  of  about  5  gi-anis  of  potassium 
iodide  is  mixed  with  sufficient  mercuric  chloride  to  just  give  a  pei'- 
nianent  precipitate.  This  is  filtered  oft",  1  gram  of  ammonium 
chloride  is  added,  and  then  dilute  sodium  iiydroxide  until  a  perma- 
nent precipitate  is  again  obtained.  The  filtered  liquid  is  made  up  to 
a  litre.  The  smallest  trace  of  an  alkaline  hydroxide  produces  a 
yellow  colour  with  this  reagent.  M.  J.   S. 

Analysis  of  the  Barium  Group.  By  C.  Lupekixg  (Zeit.  anal. 
Chem.,  29,  55b — 561). — The  sensitiveness  of  calcium  sulphate  as  a 
test  for  barium  (cold)  and  strontium  (hot)  is  not  sufficient  to  render 
it  a  satisfactory  reagent,  and  the  presence  of  large  proportions  of 
calcium  chloride  impairs  its  sensitiveness  to  an  extraordinary  degree. 
Similarly,  a  solution  of  strontium  chloride  hinders  the  precipitation 
of  barium  by  calcium  sulplsate  to  such  an  extent  that  notable  propor- 
tions of  barium  might  be  entii-ely  overlooked  in  a  solution  containing 
much  strontium.     On  the  other  hand,  very  strung  solutions  of  stron- 
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tinm  chloride  give  a  precipitate  so  instantaneously  on  addition  of 
calcium  sulphate  that  the  ])resence  of  barium  would  certainly  be  in- 
ferred. Potassium  clironiate  is  free  from  these  objections.  It  is  a 
more  delicate  test  than  calcium  sulphate  for  barium  when  occurring- 
alone,  and  it  is  in  no  way  affected  by  the  presence  of  strontium  or  cal- 
cium. 'J'he  ammonium  carbonate  precipitate  should  be  dissolved  in 
acetic  ai-id,  a  saturatcMl  solution  of  potassium  chromate  added,  and  the 
mixture  boiled.  If  U'l  per  cent  of  barium  chloride  is  present,  a  pre- 
cipitate will  be  produced.  The  strontium  and  calcium  should  be 
ayain  thrown  down  from  the  filtrate  by  ammonium  carbonate,  the  well 
washed  ])recipltate  dissolved  in  hydrochlorit;  acid  and  tested  for 
strontium  hy  the  spectroscope.  The  blue  line  is  the  best  for  observa- 
tion. An  excess  of  sulphuiic  acid  is  then  added,  the  mixture  boiled, 
filtered  from  str':'ntium  sulphate,  and  the  filtrate  tested  for  calcium. 

M.  J.  S. 
Metallurgical  Assay  of  Lead  Waste.  Ry  W.  Stahl  (Zeit.  anal. 
Clu'vi..  29.  ^V^{)■  fi-om  Jlenj.  Unit.  Zeit.,  48,  2:37).— From  5  to  10 
grams  of  the  substance  is  intimately  mixed  with  1  or  2  grams  of 
spongy  silver,  reduced  from  the  chloride  by  zinc,  and  3  parts  of  a 
flux  consisting  of  1  part  of  soda,  I  part  of  potash,  and  20 — 30  per 
cent,  of  flour,  together  with  enough  borax  to  dissolve  the  earths 
which  may  be  present.  The  mixture  is  placed  in  a  crucible,  heated 
gently  as  long  as  combusiible  gases  are  evolved,  and  then  more 
sti'ongly  for  45 — CO  minutes.  From  the  weight  of  the  button,  that 
of  the  silver  taken  is  to  be  deducted,  and  the  remainder  is  the 
lead  present  in  the  waste.  M.  J.  S. 

Analysis  of  Sodium  Aluminate.  By  G.  Luxge  {Zeit.  ang.  Chem., 
lS9U,  227  /. — A  weighed  quantity  is  dissolved,  during  which  operation 
the  insoluble  matter  may  be  filtered  off  for  estimation,  and  an  aliquot 
part  of  the  solution,  mixed  with  a  drop  of  phenolphthalein,  is  titrated 
with  hydrochloric  acid  until  the  pink  colour  disappears.  The 
quantity  used  indicates  the  amount  of  soda  in  combmation  with 
alumina  and  silica.  To  the  same  portion,  is  now  added  a  diop  of 
methyl-orange,  and  titration  with  the  same  acid  is  continued  until  the 
pink  colour  remains  jtermanent  for  five  minutes.  The  change  of 
colour  at  this  stage  is  sluggish.  This  gives  the  amount  of  the 
alumina,  since  methyl-orange  does  not  indicate  the  presence  of  acid 
until  all  the  alumina  is  converted  into  chloride.  The  method  can 
only  be  used  in  cases  where  the  silicate  present  is  small  enough  to  be 
neglected.  M.  J.  S. 

Volumetric  Estimation  of  Alumina.  By  G.  Llxge  (Zeit.  ang. 
Chem.,  IS'.lii,  29;3 — 3UU). — A  similar  process  to  that  of  the  author 
(see  preceding  abstract)  had  already  been  proposed  by  Cross  and 
Bevan,  who,  however,  used  litmus  instead  of  phenolphthalein.  The 
original  proposal  to  estimate  alumina  by  titration  is,  however,  due  to 
Bayer  (Abstr.,  1886,  281,  651).  Cross  and  Bevan  found  that  free 
acid  appeared  in  the  mixture  Avhen  the  ratio  580^ :  2AI2O3  was  passed. 
The  author  shows  that  this  was  most  likely  due  to  their  working  at 
too  low   a  tempei'ature,   since    towards   the  end  of   the   process   the 
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alumina  dissolves  in  the  highly  dilute  acid  with  such  extreme  slow- 
ness, that  several  hours  must  be  allowed  to  elapse  before  it  can  be 
with  certainty  decided  that  the  acid  is  in  excess.  The  acid  consumed 
corresponds  ultimately  with  the  ratio  SSOarAljOa,  and  with  a 
moderately  warm  liquid  (30 — 37°),  the  solution  of  the  alumina  pro- 
ceeds rapidly  enough  to  make  the  process  a  practical  one.  The  titra- 
tion with  phenolphthalein  is  best  performed  at  a  boiling  heat,  and 
that  with  methyl-orange  should  be  completed  at  about  the  above 
temperature.  ^I.  J.  S. 

Rapid  Estimation   of  Manganese   in   Slags,   Ores,  &c.     By 

F.  G.  Myhleetz  (Chem.  Cenfr.,  1890,  ii,  607 — G08  ;  Jvnrn.  anal.  (Jhem., 
4,  267). — 0*5  gTam  of  the  finely  pulverised  mineral  is  mixed  with 
5  grams  of  a  mixture  of  sodium  carbonate  (3  parts)  and  potassium 
nitrate  (1  part)  and  fused  carefully.  After  allowing  it  to  cool,  the  melt 
is  digested  in  hot  water,  and  the  mauganate  reduced  by  addition  of 
3  c.c.  of  alcohol,  without,  however,  filtering.  The  insoluble  portion 
containing  the  manganese  as  dioxide  is  then  collected  and  washed  with 
hot  water.  The  filter  with  the  insoluble  part  is  returned  to  the  dish, 
and  100  c.c.  of  ferrous  sulphate  of  known  strength  added,  stirred 
until  all  is  dissolved,  and  the  excess  of  ferrous  sulphate  determined 
with  potassium  dichromate.  Fi'om  the  amount  of  ferrous  sulphate 
oxidised  by  the  manganese  dioxide,  the  amount  of  the  latter  may  be 
calculated.     The  estimation  occupies  from  two  to  three  hours. 

J.  W.  L. 

Estimation  of  Chromium  in  Chrome  Iron.  By  L.  P.  Kexxicut 
and  G.  W.  Pattersox  {Zeii.  anal.  Chem..,  29,  596). — A.  very  re- 
fractory Pennsylvanian  ore  was  satisfactorily  attacked  by  the  following 
method  : — About  Oo  gram  of  the  fine  powder  is  mixed  in  a  platinum 
crucible  with  about  lU  parts  of  dry  sodium  carbonate  and  10  parts  of 
barium  peroxide,  and  heated  over  a  Bunsen  burner  for  half  an  hour. 
The  mass  is  then  treated  with  hydrochloric  acid  until  a  clear  solution 
is  obtained ;  potash  is  added  to  strongly  alkaline  reaction,  then 
5  or  6  c.c.  of  a  5  per  cent,  solution  of  hydrogen  peroxide  to  re-oxidise 
any  traces  of  chromic  oxide,  and  lastly  the  liquid  is  boiled  for  twenty 
minutes  to  remove  excess  of  the  peroxide.  After  acidifying  with 
hvdrochloric  acid,  the  chromic  acid  is  titrated  in  the  usual  way. 

M.  J.  S. 

Separation  of  Tin  and  Antimony.  By  H.  X.  Warbex  {Chem, 
Neivs,  62,  216). — The  pulverised  material,  after  fusion  in  a  nickel 
crucible  with  sodium  carbonate  aud  borax,  is  dissolved  in  hydrochloric; 
acid,  and  an  aliquot  part  of  the  solution  precipitated  with  hydrogen 
sulphide.  This  precipitate  is  collected,  on  a  plug  of  cotton,  boiled  with 
sodium  hydroxide,  and  the  solution  of  sodium  sulphostannate  and 
snlphantimonate  obtained  is  divided  into  two  portions  :  in  the  one,  only 
the  antimony  sulphide  is  precipitated  by  boiling  with  excess  of  oxalie 
acid,  whilst  in  the  other,  the  tin  and  antimony  sulphides  are  precipi- 
tated together  by  warming  with  dilute  hj-drochloric  acid,  but  in  both 
cases,  the  sulphides  are  decomposed  by  ignition  and  weighed  as  oxides,, 
from  which  data  the  relative  proportions  are  easily  obtained. 

i).  A.  L.. 
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Estimation  of  Cyanogen  in  Coal  Gas.  By  \V.  Lkyhold  (CJipiu. 
Contr.,  lyiK),  ii,  .").'U  ;  from  Jour)!.  (insJiflfucht.  Wa^servprsorq,  33, 
;^83— ::;84-,  427— 428).— In  each  of  three  Wonlff's  bottles,  20  o.c.  of 
aqueous  soda  (1  :  .S)  is  placed,  to  which  is  added  a  quantity  of  sus- 
pended ferrous  hydroxide,  prepared  by  adding  20  c.c.  of  soda  (1  :  3)  to 
30  c.c.  of  ferrous  sulphate  (1  :  10),  the  first  Wnulff's  bottle  receiviiif^ 
25  c.c,  the  second  L")  c.c,  and  the  third  10  c.c.  of  the  mixture. 
100  litres  of  the  gas  under  examination  is  passed  through  the  bottles 
during  1  to  \\  hours,  after  which  the  contents  of  the  three  bottles  are 
transferred  to  one  flask  and  boiled  for  a  quarter  of  an  hour.  After 
settling  and  allowing  to  cool,  the  supernatant  fluid  is  decanted  into  a 
500  c.c  flask,  and  the  insoluble  ferrous  hydroxide  washed  until  free  from 
cyanide,  the  filtrate  being  then  diluted  to  the  mark.  According  to 
whether  the  gas  under  examination  has  passed  the  first  purifier  or  not, 
100  c.c.  or  200  cc.  of  the  solution  is  acidified  with  hydrochloric  acid, 
excess  of  ferric  chloride  added,  and  the  precipitated  Prussian  blue 
collected  and  washed  with  small  quantities  of  water  until  free  from 
ferric  chloride.  The  filter,  with  the  precipitate,  is  transferred  to  a 
beaker,  dissolved  \n  soda,  and  the  solution  filtered.  The  filtrate  is 
evaporated  in  a  platinum  dish  to  30  c.c,  a  considerable  excess  of  dilute 
(1  :  10)  sulphuric  acid  added,  and  the  liquid  evaporated  to  dryness,  and 
ignited.  The  residue  is  dissolved  in  100  c.c  of  dilute  (1  :  10)  sulph- 
uric acid,  washed  into  a  250  c.c  flask  with  a  little  water,  the  volume 
being  now  about  150  c.c,  1  c.c.  of  copper  sulphate  solution  (1  :  10) 
and  10  grams  of  pure  zinc  added,  and  the  ferric  oxide  reduced  and 
determined  with  potassium  permanganate  solution.  J.  W.  L. 

Estimation  of  Ferrocyanides  in  Gas  Refuse.  By  R.  Zaloziecki 
{Zeit.  ang.  Chem.,  1890,  30l — 302  ;  see  this  vol.,  p.  247).— 20  grams  of 
the  waste  product  is  heated  for  a  quarter  of  an  hour  on  the  Avater-bath 
Avith  about  20  cc  of  10  per  cent,  potash  solution,  then  cooled,  made 
up  to  100  c.c,  and  filtered.  As  the  solid  residue  occupies  10  c.c,  45  c.c. 
of  the  filtrate  is  taken  and  boiled  until  all  the  ammonia  is  driven  off. 
A  clearer  solution  can  be  obtained  if  the  original  extraction  is  made 
with  lime  (Leschhorn,  Zeit.  ang.  Chem.,  1888,  610),  and  the  calcium 
then  removed  from  the  sohition  by  potassium  carbonate.  A  drop  of 
phenolphthale'in  is  now  added,  and  then  acid  to  exact  neutrality. 
The  separation  of  sulphur  at  this  stage  does  not  prejudice  the  later 
operations.  In  consequence  of  the  presence  of  the  chlorides  or 
sulphates  formed  duinng  the  neutralising,  some  normal  alkaline 
carbonate  (20  c.c.)  must  now  be  added,  together  with  5  grams  of 
moist  zinc  carbonate,  and  the  mixture  heated  whilst  carbonic 
anhydride  is  passed  through  it  for  half  an  hour.  It  is  then  cooled, 
made  up,  and  one-half  of  the  clear  filtrate  titrated  with  N/10  acid, 
using  methyl- orange  as  indicator.  The  volume  of  acid  corresponding 
Avith  the  normal  alkali  added  is  subtracted,  and  the  remainder  gives 
the  alkaline  carbonate  produced  by  the  reaction.  The  amount  of 
potassium  carbonate  found,  multiplied  by  46,  gives  the  percentage  of 
KiFeCeN",  +  3H,0.  M.  J.  S.. 
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Analysis  of  Wort  and  Beer.  Bj  H.  Elion  (ZeiL  ang. 
Chem.,  1890,  291—298,  321— 326).— For  the  estimation  of  the  solid 
residue,  the  author  prefers  to  dry  at  96-97°  in  a  stream  of  air  of 
low  tension.  The  liquids  are  evaporated  and  the  residues  dried  in 
.small  stoppered  glass  vessels,  40  mm.  diameter  and  35  mm.  high, 
which  are  placed  in  a  cylindrical  oven  with  a  steam-jacket  and  ex- 
hausting pump,  a  regulated  stream  of  dry  air  being  admitted  so  as  to 
maintain  a  pressure  of  only  35 — 45  mm.  of  mercury.  Complete  de- 
siccation is  obtained  in  10 — 15  hours,  and  so  little  decomposition  of 
the  residue  takes  place  that  it  may  safely  be  neglected.  The  per- 
centage of  residue  fi'om  a  wort  of  given  gravity  is  much  smaller  when 
estimated  in  this  way  than  was  found  by  Schultze,  who  dried  his 
residues  at  7U — 75°  under  atmospheric  pressure,  and  this  is  shown  to 
be  onlv  partially  due  to  the  deh3"dration  of  the  maltose  at  the  higher 
temperature.  A  complete  table  is  given,  showing  the  correspondence 
between  specific  g-ravity  and  percentage  of  extractive  matters,  from 
1-0001  to  1-0992.  " 

The  ordinary  metliod  of  estimating  maltose  by  mean,3  of  the  reduc- 
tion of  P'ehling's  solution  gives  results  Avhicli  do  not  agree  with  those 
of  practical  brewing.  The  method  employed  by  the  author  is  as 
follows  : — A  flask,  with  a  Pnsteur's  tube,  is  half  filled  with  sterilised 
wort  and  inoculated  Avith  a  trace  of  a  pure  culture  of  Sacchawmyces 
cerevidw.  It  is  then  kept  for  several  days  at  25°.  The  yeast  grows, 
and  in  about  two  days  the  wort  is  in  full  fermentation,  which  gradu- 
ally decreases  and  finally  stops  completeh-.  The  power  of  reducing 
copper  solution  is  now  found  to  have  greatly  diminished,  but  not  dis- 
appeared. It  is  shown  that  the  amount  of  the  diminution,  if  calculated 
as  maltose,  agrees  almost  exactly  with  the  diminution  in  the  amount  of 
solid  residue,  and  that  on  estimating  the  dextrose  produced  by  the  action 
of  hvdroehloric  acid,  and  calculating  into  maltose  the  difference 
between  that  found  in  the  original  and  that  in  the  fermented  wort, 
this  amount  agrees  closely  with  that  found  by  the  other  methods. 
The  sugar  destroyed  by  the  fermentation  is,  therefoi-e,  practically  all 
maltose,  and  it  is  shown  that  no  maltose  remains  uniermented.  Of 
these  three  methods,  that  depending  on  the  loss  of  solid  residue  is  the 
most  free  from  sources  of  error.  The  essential  features  of  the  process 
are  the  use  of  a  pure  culture,  and  of  only  traces  of  it.  The  maltose  is 
found  to  constitute  only  86 — 92  per  cent,  of  the  total  copper-reducing 
constituents  of  the  wort. 

The  same  process  can  be  applied  to  beer.  It  is  best  to  work  with  the 
sterilised  beer  itself,  since,  if  the  alcohol  is  first  distilled  off,  a  small 
part  of  the  unfermentable  matters  is  converted  into  sugar.  When 
making  estimations  of  copper  reduction  by  the  method  of  collecting 
the  cuprous  oxide  and  weighing,  it  is  advisable  to  oxidise  by  ignition 
in  order  to  get  rid  of  some  co-precipitated  organic  matter,  but  a  con- 
stant weight  of  ctipric  oxide  cannot  be  obtained.  It  should,  therefore, 
be  again  reduced  and  weighed  as  metallic  copper,  when  the  results  are 
perfectly  constant.  From  numerous  experiments,  it  is  found  that  the 
largest  yield  of  dextrose  is  obtained  by  using  a  solution  containing  about 
1'5  per  cent,  of  solid  residue  with  -^^  of  its  volume  of  hydrochloric 
acid  of  1"19  sp.  gv.,  and  heating  for  three  hotirs  in  the  water-bath. 
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The  value  fnr  pi-actical  brewincr  of  a  correct  knowledge  of  t'le 
amount  of  maltose  in  wort  and  beer  is  pointed  ouf.  Jt  especially 
becomes  evident  that  for  a  beer  to  keep  well  it  must  contain  a  low 
jtroportion  of  maltose.  As  long  as  the  total  coj)per-reducincr  power  i>t" 
the  exti"active  matters  in  beer  was  the  only  guide  to  the  amount  of 
maltose  present,  this  fact  was  obscured  by  the  pre[)onderance  of  the 
non-fermentable  reducing  substances.  ^l.  J.  S. 

Volumetric  Estimation  of  Glycerol  in  Wine.  By  V.  Olivieri 
and  M.  Slit  A  (CVc  />(.  (''-yifr.,  IMH',  ii,  tU  1-  lilli  ;  tn.ni  Sta:.  sperim.  aynr. 
ital..  19,  ;i4- — il). — 1 U  to  lo  c.c.  of  the  wine  is  warmed  on  the  water-bath 
until  all  the  alcohol  is  evaporated,  the  volume  being  maintained  by  addi- 
tion of  water.  Lead  acetate  is  then  atlded.the  precipitate  filteretl  off, 
the  excess  of  lead  jjrecipitnted  from  the  filtrate  with  sodium  carbonate, 
and  the  filtrate  concentrated  on  the  water-bath  to  15  to  llO  c.c.  This 
is  distilled  under  diminished  pressure,  by  which  means  the  glycerol 
passes  over  below  200°.  Alter  all  has  distilled,  the  retort  is  i-inse  I 
down  with  5  c.c.  of  water,  and  tiie  distillation  repeated.  The  mixed 
distillates  are  acidified  with  5  c.c.  of  sulphuric  acid,  heated  to  100  , 
and  titrated  with  decinornial  potsissium  permanganate  solution,  an 
excess  of  tiie  latter  being  u.>ed,  and  tinally  determined  by  means  •  f 
standaid  oxalic  acid.  The  results  obtained  by  tiie  authors  are  satis- 
factory. J.   W.  L. 

The  Chemical  Detection  of  Glycosuria.  By  A.  Jolles  (Chan. 
Centr..  l^'jn,  ii,  Gu9— tJlU ;  from  Inttrnat.  hlin'  liumhchau,  189U, 
Xos.  31,  '62). — The  author  considers  that  a  sharp  distinction  exists 
between  glyeotic  and  diabetic  urines  The  ioruier  contain  but  meie 
traces  of  sugar,  about  U'A — U'd  per  cent.,  and  otherwise  are  not 
characterised  i)y  abnormal  chemical  and  yjhy.'^ical  properties.  The 
diabetic  urines,  on  the  other  hand,  have  a  higli  density,  a  pale-yellow 
colour,  a  less  quantity  of  uric  acid,  than  normal  urine,  and  comaiii 
acetone  or  acetoacetic  acid,  or  acetic  acid.  Sugar  usually  occui-s  in 
them  in  considerable  quantities,  although  this  is  not  always  the  case. 
A  new  method,  namely,  to  paint  a  visiting  card  first  with  copper 
sulphate  solution  and,  after  drying,  to  a[ij)ly  the  suspected,  urine 
with  a  match,  dry  and  heat,  Avhich  has  recently  been  proposed  by 
V.  Becker,  is  consiiiered  wholly  untrustworthy  by  the  author. 
Trommers  method,  and  Seegen's  modiHcation  of  the  same,  are  also 
considered  vahieiess  by  the  author.  Bottger's  bismuth  reagent  and 
Fischer  and  Jaksch's  pheuylhydrazine  test  are  louud.  by  hiiii  to  be 
trustworthy. 

With  Bottgei-'s  bismuth  reagfent,  008  per  cent,  of  sugar  may  be 
detected,  and  if  the  urine  be  tiist  boiled  with  a  solution  of  sodium 
chloride  the  delicacy  is  heightened,  OOl  per  cent,  being  then  detect- 
able. At  least  50  c.c.  of  urine  must  be  employed  to  5  c.c.  of  Xylander's 
reagent,  and  should  not  te  boiled  for  more  than  two  minutes.  The 
])resence  of  such  substances  as  rhubarb,  kairine,  oil  of  turpentine, 
(|uinine,  arsenious  and  salicylic  acids,  sulphur,  mercury  salts,  and 
iodides  should  be  avoided.  In  the  case  of  considerable  quantities  of 
uric  acid,  it  is  to  be  observed,  that  the  brown  coloi'ation  produced  by 
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it  remains  consfaut,  whereas  that   produced  by  the  presence  of  sugar 
becomes  continually  darker. 

The  phenylhydrazine  test  enables  O'OIS — 0'038  per  cenb.  of  sugar 
to  be  detected,  the  delicacy  being  the  greater  the  less  the  amount  of 
reducible  substances  present.  At  the  same  time  crystals,  very  similar 
to  those  of  phenylglucosazone,  are  formed  with  glycuronic  acid,  'i'he 
latter  are,  however,  not  so  fine,  and  have  not  the  same  striated  arrange- 
ment as  those  of  phenylglucosazone.  J.   W.  L. 

Test  for  Resorcinol  and  Thymol.  By  H.  Bornteager  (Z^.it. 
anal.  Chmu.,  29,  572). — When  treated  in  warm  acid  solutions  with 
nascent  nitrous  acid,  resorcinol  gives  a  blood  red  colour,  thymol  a 
yellowish-red.  If  aqueous  solutions  are  used,  that  of  resorcinol  remains 
clear,  whilst  that  of  thymol  gives  a  flocculent  precipitate  ;  alcoholic 
solutions  remain  clear  in  both  cases.  Very  minute  quantities  can  be 
detected  and  distinguished  by  operating  as  follows  : — About  equal 
quantities  of  a  nitrite,  solid  gypsum,  and  sodium  hydrogen  sulphate 
are  mixed  in  a  test  tube,  and  moistened  with  water;  th.e  liquid  to  be 
tested  is  added,  Hnd  the  whole  is  warmed.  Thymol  produces  a 
chrome-red  colour  and  resorcinol  a  dark  chrome-green,  magenta-rod 
drops  separating  in  the  upper  part  of  the  tube.  M.  J.  S. 

Estimation  of  Acetone.  By  F.  Collischonn  (Zeit.  anal.  Chem., 
29,  5(32— 572j.— Me.ssinger's  method  (Abstr.,  188U,  313)  is  both 
moie  rapid  and  more  exact  than  that  of  Kramer  (Abstr.,  1880, 
&2(>;  see  also  Hintz,  Abstr.,  1888,  7.")9).  By  attention  to  the  follow- 
ing considerations,  results  of  almost  theoretical  accuracy  can  he 
obtained.  The  formation  of  iodoform  from  acetone  is  actually 
effected  by  the  alkaline  hy[)oiodite  (M'lO)  which  is  the  first  product 
of  the  reaction  of  iodine  with  an  alkaline  hydroxide.  Since,  however, 
the  hypoiodite  rapidly  passes  into  a  mixtui'e  of  iodate  and  iodide, 
which  Jias  no  action  on  acetone,  it  is  important  to  shake  well  the 
mixture  of  acetone  and  alkali  during  the  addition  of  the  iodine.  If 
this  is  done,  the  quantity  of  iodine  to  be  added  need  be  only  one-sixth 
moi'c  than  the  theoretical  amount,  but  if  it  is  neglected,  a  much  larger 
quantity  of  iodine  is  necessary.  The  time  prescribed  by  Messinger 
(15 — 3(J  seconds)  is  insufficient  at  low^  temperatures,  except  when  the 
excess  of  iodine  is  large.  Four  or  live  minutes'  shaking  is  enough  m 
the  cold,  but  two  minutes  will  suifice  if  the  mixture  is  warmed  to 
6U — 70°.  The  temperature  must  not  exceed  70'',  and  the  mixture 
must  be  re  cooled  btfore  acidifying.  In  presence  of  methyl  alcohol, 
warming  must  be  avoided.  The  degree  of  dilution  of  the  acetone  is 
unimportant,  but  1  per  cent,  is  suggested  as  convenient.  The  error 
due  to  nitiites  in  the  alkali,  for  which  Messinger  found  it  necessary 
to  make  a  correction,  may  be  avoided  by  using  soda,  which  can  be 
obtained  free  irom  nitrites.  M.  J.   S. 

Estimation  of  Acetone  in  Urine.  By  H.  Huppert  {Zeit.  anal. 
Chem.,  29,  ti32).— JVlessinger's  method  (Abstr.,  1889,  313;  also 
preceding  abstract)  may  be  used,  but  the  acetone  must  be  distilled 
li'om   the  urine,    and    be    free    from  phenol,    ammonia,    and    nitrous 
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arid.  To  this  Pnd.  the  urine  (K'O  c.c.)  sitould  first  he  distilled  with 
'J  c.c.  of  pui-e  .'iO  per  cent,  acetic  acid,  and  then  with  1  c.c.  of  dilute 
sulphuric  acid,  and,  it"  nitruu.s  acid  is  present,  a  third  time  witli  some 
urea.  M.  J.  S. 

Estimation  of  Hydrogen  Potassium  Tartrate,  Free  Tartaric 
Acid,  and    Malic   Acid  and  Mineral   Salts  in  Wine.     13y   M. 

S(  iiNKiUKi;  {('III  in.  (''■iitr..  IS'.XI,  ii.  'Ill — 27S  ;  from  Mitt,  pharm. 
Jiid.  Erlo)i<im,  189i>,  67 — *J2). — The  author  considers  tliat  the 
livdrogen  potassium  tartrate  in  wine  is  completely  precipitated  bv 
(■(Micentration  and  treatment  with  alcolio!,  but  that  it,  is  accompanied 
bv  (jther  salts,  such  as  ])liosphates.  and  that  the  tartrate  thus  .separated 
must  be  incinerated,  and  the  carbonic  anhydride  in  thea^ih  determined, 
from  wliich  the  amount  of  the  tartrate  may  be  calculated. 

The  following  method  is  recommended  by  liira  : — 100  c.c.  of  wine  is 
evaporated,  with  the  addition  of  sand,  to  a  tliin  syrup,  which  is  trans- 
ferred, finally  by  the  aid  of  small  quantities  of  96  per  cent,  alcohol, 
to  a  flask,  and  sufficient  alcohol  added  to  make  up  the  volume  of  the 
hitter  to  2<^0  c.c.  ;  the  flivsk  is  then  closed  and  allowed  to  remain  for 
12  hours  in  a  cool  place.  The  .solution  is  filtei-ed,  and  the  insoluble 
l)i)rtion  washed  with  alcoliol  until  the  washinsfs  are  iicutral.  The 
filter  with  its  contents  is  returned  to  the  flask  and  digested  wii^h 
liofc  water,  filtered,  and  the  filtrate  exactly  neutralised  with  deci- 
normal  alkali:  it  is  then  evaporited  to  drvness  and  the  residue  in- 
cinerated. The  carbonic  anhydride  in  the  latter  is  equivalent  to 
halt'  the  quantity  of  hydrosren  potassium  tartrate  in  tlie  ^v■ine.  From 
the  filtrate,  the  alcohol  is  evaporated,  and  Oo  c.c.  of  potassium  acetate 
(20  per  cent,  rendered  acid  with  acetic  acid)  added,  whereby  the 
formation  of  hydroiren  potassium  tartrate  is  facilitated.  It  is  then 
evaporated  with  .sand,  treated  with  96  per  cent,  alcohol  ("^00  c.c),  and 
the  amount  of  acid  tartrate  determined  as  above.  The  carbonic 
anhydride  contained  in  the  ash  is  equivalent  to  the  free  tartaric  acid 
|)resent  in  thf^  wine. 

For  the  estimation  of  the  malic  acid,  100  c.c.  of  the  wine  is  ccactly 
neutralised  with  decinormal  alkali,  evaporated  to  dryness,  incinerated, 
and  the  carbonic  anhydride  estimated  From  this,  is  deducted  the 
quantity  equivalent  to  the  tartaric  acid  and  hydrogen  potassium  tar- 
trate, the  remainder  being  equivalent  to  the  malic  acid.  The  author 
considers  that  the  acids  and  bases  are  combined  in  wine  in  the 
following  manner  : — The  potassium  is  present  as  hydrogen  potassium 
tartrate;  the  sodium  aschhnnde:  calcium  as  sulphate  and  acid  phos- 
phate ;  magnesium  as  tertiarv  phosphate  ;   and  iron  as  phosphate. 

J.  W.  L. 

Estimation  of  Malic  Acid  in  Wine.  Br  M.  Schneider  (Chem. 
C-ntr.,  1890,  ii,  278—279;  from  Pharm.  Centralhalle.  31,  406—407). 
— Replying  to  a  criticism  of  Niederhauser  (this  vol.,  p.  128)  on  the 
author's  method  for  determining  malic  acid  in  wine,  the  author  con- 
tends that  the  amounts  of  tannin  and  succinic  acid  are  rarely  worth 
noticing,  but  that  in  applying  the  method  described  in  the  foregoing 
al)stract,  the  amount  of  carbonic  anhydride  which  corresponds  with 
the  volatile  acids  must  be  deducted.  J.  W.  L. 
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Analysis  of  Tartar  and  Wine  Lees.  By  B.  Philips  and  Co. 
(Zeit.  anal.  Cliem.,  29.  577— ■')79  :  see  Abstr.,  1889,  6o7).— To 
estimate  the  total  tai'taric  acid,  10  grams  of  the  substnnce  is 
boiled  with  150  c.c.  of  water  and  7  grams  of  potassinm  carbonate 
for  30  minutes.  To  estimate  that  as  potassium  hydrogen  tartrate 
alone,  the  potassium  carbonate  is  omitted,  and  the  solution  accurately 
neutralised  with  sodium  hydroxide.  Tliis  leaves  the  calcium  tartrate 
uudecomposed.  In  either  cnse,  the  whole  is  made  up  to  2'l0  c.c. 
(203  CO.  for  lees)  and  100  c.c.  of  the  filtrate  is  evaporated  to 
25  c.c,  then  mixed  with  5  c.c.  of  glacial  acetic  acid  and  warmed  for 
15  minutes  on  the  water-bath.  After  cooling.  100  c.c.  of  absolute 
alcohol  is  added,  the  mixture  vigorously  stirred,  and  after  15  minutes 
filrered  by  suction  throngh  a  filter  of  10  cm.  diameter.  The  pre- 
cipitate is  washed  with  9C)  per  cent,  alcohol,  until  20  c.c.  of  the  wash- 
ings, diluted  with  an  equal  bulk  of  water,  is  rendered  alkaline  bv 
three  drops  of  X/5  alkali.  The  filter,  with  the  precipitate,  is  returned 
to  the  basin,  boiled  with  200  c.c.  of  water,  and  titrated  with  N/2 
alkali.  The  mixture  should  be  well  boiled  just  before  reaching 
neutrality,  and  the  addition  of  the  alkali  continued  until  a  distinct 
excess  is  shown  by  sensitive,  neutral  tint,  litmus  paper. 

M.  J.  S. 

Estimation  of  Caffeine  in  Tea.  Bv  F.  Vixfi  (Chem.  Centr.,  1890, 
ii.  274—275;  from  Mitt,  pharm.  l»sf.  ' Erlanqnn.  1890,  113—143).— 
Of  several  methods  for  the  estimation  of  caffeine,  the  author  has 
found  those  of  Hilger  (Ziemsfen-Pettenl-ofer,  Handh.  f.  Syg.  1,  278) 
and  of  Schinioyama  (Orig.  Arh.  i'lher  Japanische  Theel'iilhir)  give  the 
most  trustworthy  results.  He  recommends  that  of  Hilger,  since  the 
caffeine  obtained  is  in  the  purest  condition,  and  he  applies  it  in  the 
following  form  : — 5  grams  of  tea,  pulverised  and  passed  through  a 
hair  sieve  of  4  c.  ram.  mesh  is  extracted  three  times  for  one  hour  with 
300  c.c.  of  water;  the  extract  is  then  concentrated  to  one- fourth  the 
volume  and  treated  with  freshly  precipitated  lead  oxide  with  addi- 
tion of  sand.  The  mixture  is  evaporated  to  dryness  on  the  water- 
bath,  the  residue  extracted  during  three  hours  with  chloroform,  the 
latter  distilled  off,  and  the  residue  extracted  with  hot  water.  This 
aqueous  extract  may  then  be  evaporated  to  dryness  in  a  weighed  dish, 
and  tlie  residual  caiTeine  dried  at  100°  and  weighed.  The  author  has 
employed  a  sieve  to  contain  the  tea  during  the  extraction. 

J.  W.  L. 

Detection  of  the  Colouring  Matter  of  Alkanna  Root.  By  A. 
BcJARD  and  A.  Klixger  (Zeit.  ami.  Chem.,  1890,  26 — 27). — From  an 
ammoniacal  solution,  ether  extracts  the  alkanna  red.  In  this  respect 
it  resembles  orchil,  but  ditiers  from  the  colouring  matters  contained 
in  logwood,  Brazil  w'ood,  bilberries,  elderberries,  grapes,  &c.  The 
alcoholic  solution  is  turned  red  by  acetic  acid,  and  then  gives  a  well- 
defined  absorption  spectrum  of  three  bands,  of  which  the  first  is  near 
and  on  the  more  refrangible  side  of  D,  the  second  commences  at  E 
and  extends  beyond  &,  and  the  third,  which  is  faint,  is  close  to  F. 
On  rendering  the  solution  alkaline  by  soda,  it  turns  blue,  and  then 
shows  two  bands,  of  which  one  is  about  midway  between  C  and  D, 
and  the  other,  of  about  equal  width,  commences  at  D.         M.  J.  S. 
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Molecular  Refraction  of  Substances  containing  Nitrogen. 
By  R.  LoEWF.XHKRZ  [Z'.-it.  iihysikal.  Client.,  6,  552 — ijiJS). — Tlie  uutlidi- 
has  measured  the  refractive  indices  Mp  and  n^  of  a  number  of  organic 
componnds,  and  compared  the  observed  molecular  refraction  with 
that  calculated.  The  molecular  refractions  were  obtained  from  both 
the  formulas  M(n  —  l)/cZ,  in  which  ?i  =  tiq,  and  M(7r  —  l)/rf(n*  +  2), 
in  which  ?i  =  np,  and  the  numbers  used  in  calculatinsr  the  refractions 
in  the  two  cases  were  C  ^  5m)  and  2'501,  double  linkagre  =  2'4  and 
1-707,  H  =  1-3  and  1-051,  O'  =  2-8  and  1-521,  O"  =  8-4  and  2287. 
The  values  taken  for  nitros'en  itself  were  those  of  Briihl,  5-75  and 
2-900,  but  the  results  were  afterwards  used  for  calculating  the  atomic 
refraction  of  niti-ogen. 

Four  amines  were  examined,  diethylamine,  dipropylamine,  diiso- 
butylamine,  and  diisoamylamiue.  The  calculated  values  for  the 
atomic  refraction  of  nitrogen  obtained  from  these  compounds 
were  5-67  and  2781.  Four  nitrates  also  were  examined,  ethyl, 
propyl,     isobutyl,     and     amyl     nitrate.       Two     constitutions     are 

possible    for    these    compounds    R-0*X<^  i     and     R-0*N<^    .      The 

numbers  calculated  for  the  first  are,  however,  much  smaller  than 
those  observed,  and  the  second  is  therefore  taken  as  the  correct 
constitution,  the  numbers  calculated  for  this  being  in  agreement 
with  those  observed.  Similar  observations  with  nitrometliane 
and  nitroethane  lead  to  the  constitution  R'O'NiO  for  these  com- 
pounds, and  from  the  examination  of  propyl,  butyl,  and  amyl  nitrites 

the  constitution  R'X<^--x  is  derived.  Dimethyl- and  diethyl-nitrosamine 

were   also    examined,    the   constitution    of    these    compounds    being 

^>n-n:o. 

From  the  results,  it  appeared  that : — - 

1.  Oxygen  united  by  a  double  linkage  to  nitrogen  has  the  same 
atomic  refraction  that  it  has  when  united  by  a  double  linkage  to 
carbon. 

2.  Triad  or  pentad  nitrogen  united  by  either  single  or  double 
linkage  to  oxygen  has  the  snrae  atomic  refraction  that  is  possessed  by 
nitrogen  in  the  amines.  The  mean  values  of  the  atomic  refraction 
calculated  from  the  above  observations  for  the  two  formulae  employed 
are  5-38  and  2-780.  H.  C. 

Refraction  and  Dispersion  in  Certain  Metals.  Br  H.  E.  J. 
G.  Du  BoTS  and  H.  Rubens  (Phil.  Mag.  [5],  30,  365— 378).— Thin 
wedge-shaped  films  of  iron,  cobalt,  and  nickel  were  deposited  electro- 
lytically.    These  acted  as  prisms,  and  refracted  light  for  small  angles 
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of  emission  approximately  according  to  the  law  of  sines.  The  dis- 
persion results  agreed  well  with  those  of  Kundt  in  the  case  of  nickel. 
Imt  with  iron  somewhat  different  valnes  were  found.  Numerous 
tables  and  curves  illustrate  the  paper.  J.   W. 

Absorption  Speotra  of  Iodine  Solutions.  By  H.  Rigollot 
{Cotiipt.  rend.,  112,  38 — 40). — The  author  has  made  spectroscopic  and 
spectrophotometric  observations  with  solutions  of  iodine  in  benzene, 
toluene,  and  metasylene,  chloroform,  bromoform,  the  methyl,  ethyl, 
and  amyl  haloid  salts,  and  methyl,  ethyl,  and  atnyl  alcohol.  For 
homoloo'ous  compounds,  and  for  derivatives  of  tlie  same  radicle,  as 
the  molecular  weight  of  the  solvent  increases,  the  absorption  band  of 
the  iodine  is  very  slightly  displaced  towards  the  violet,  and  the 
minimum  of  light  transmitted  diminishes.  C.  H.   B. 

Gas  Battery.  By  P.  Scharf  (Dhigl  poh/t.  J.,  276,  86—40).— 
I'he  author  has  patented  a  gas  battery,  in  which  it  is  proposed  to  use 
two  erases  or  vapours  producing  a  voltaic  current  by  mutual  action. 
He  employs  gases  of  the  following  groups  :  (1)  Hydrogen,  water-gas, 
generator-gas,  coal  gas,  and  the  vapour  of  light  hydrocarbons,  such 
as  petroleum,  naphtha,  or  the  like;  (2)  air,  oxygen,  chlorine,  and 
fluorine.  In  cases  where  a  liquid  and  a  gas  are  used,  the  former  is 
substituted  for  a  gas  belonging  to  the  second  group,  hydrogen  pei*- 
oxide  or  nitric  acid  being  the  most  suitable.  The  gases  are  prepared 
in  separate  apparatus  according  to  the  usual  methods,  and  are  collected 
in  suitable  receivers,  into  which  they  are  compressed  by  well-known 
means.  They  are  then  conducted  to  the  battery,  a  full  description  of 
Avhich  is  given  in  the  original  paper,  accompanied  by  detailed 
drawings.  D.  B. 

Development  of  Electromotive  Force  between  Mercury  and 
an  Electrolyte.  By  F.  Paschex  (Ann.  Fhy.s.  Cliem.,  41,  801—832 
and  899 — 90u). — Time  is  required  for  the  full  development  of  the 
E.M.F.  between  a  metal  and  an  electrolytic  solution,  for  a  movement 
of  the  ions  is  necc'^sary  to  effect  the  charge  of  the  metallic  surface, 
and  this  can  only  take  place  at  a  finite  rate.  The  author  by  the  use 
of  dropping  electrodes  measures  the  E.M.F.  between  mercury  and 
solutions  of  sulphuric  acid,  hydrochloric  acid,  cupric  sulphate,  and 
zinc  sulphate,  when  the  mercury  is  flowing  at  different  rates.  The 
speed  of  outHow  may  be  so  small  that  single  drops  are  formed  at  the 
end  of  the  capillary  and  fall  sep  irately  through  the  liquid,  or  it  may 
be  great  enough  to  give  a  continuous  jet  of  mercury  for  some 
distance  from  the  mouth  of  the  tube.  By  measuring  the  length  of 
this  jet  (from  the  capillary  to  the  point  where  breaking  up  into 
drops  commences),  and  dividing  by  the  speed  of  outflow,  the  time  is 
obtained  during  which  a  surface-particle  of  mercury  is  in  electrical 
contact  with  the  electrolyte  and  the  electrometer  simultaneously. 

The  results  show  that  the  mean  difference  of  potential  at  a  mercury 
surface  which  is  increasini::  in  size  in  an  electrolyte  does  not  depend 
so  much  on  the  nature  of  the  increase,  as  on  the  time  during  which 
each  surface-particle  is  in  contact  with  the  electrolytic  solution.     Tiie 
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plionomenon  is  to  be  conceived  as  a  charging  of  the  surface  ;  and  the 
mean  E.M.F.  at  the  surface  is  composed  of  those  of  the  separate 
particles  during  the  time  of  their  contact  with  the  electrolyte.  The 
lieginning  of  the  charging  curve  is  to  be  sought  at  times  less  than 
10~^  seconds.  The  charging  goes  on  rapidly  up  to  10~^  seconds,  aftei* 
whicli  the  E.M.F.  increases  much  more  slowly,  the  increase  beinijf 
very  little  for  hydrochloric  acid,  con.siderable  lor  sulphuric  acid  and 
the  sulphates  of  zinc  and  copper.  Tliis  last  increase  is  probably  due 
to  the  formation  of  a  mercuiy  salt  on  the  surface.  J.    W. 

Conductivities  of  Isomeric  Organic  Acids  and  their  Salts. 
By  D.  BKUTHEi,or  (Compt.  rend.,  112,  4(3 — IS). — Free  isomeric  acids 
usually  have  different  conductivities,  but  normal  salts  of  acids  of 
simple  function,  such  as  maleates  and  fumarates.  itaonates,  mesacon- 
ates,  and  citraconates,  have  the  same  conductivities.  This  is  true  also 
of  all  the  tartrates,  and  of  the  three  amidobjnzoates,  and  it  is  veiy 
nearly  true  for  the  three  hydro.xybenzoates. 

Dextrogyrate  tartaric  acid  and  racenjic  acid  have  identical  con- 
ductivities, and  since  the  hevogyrate  acid  is  identical  with  the 
ilextrogyrate  acid  in  all  symmetrical  properties,  this  result  affords 
further  proof  of  the  dissociation  of  racemic  acid  in  solution.  Meso- 
tartaric  acid  has  a  very  different  conductivity  when  in  the  free  state. 

When  an  excess  of  alkali  is  added  to  the  normal  salts,  the  equality 
of  conductivity  persists  for  acids  of  simple  function,  and  also  for 
amidobenzoates  and  the  tartrates,  a  result  which  indicates  that  the 
alcoholic  function  of  the  latter  is  practically  inoperative  in  very  dilute 
solutions.  Acids  with  a  phenolic  function  yield,  salts  with  conduc- 
tivities which  are  only  approximately  eqr.al.  and  they  begin  to  vary 
still  more  on  addition  of  excess  of  alkali,  the  re-ults  showing  that 
ortho-acids  yield  no  more  basic  salt  in  dilute  solutions,  whilst  the 
meta-  and  para-acids  form  poly  basic  .salts. 

Tf  increasing  quantities  of  acid  are  added  to  a  normal  .salt,  the 
results  are  different  from  those  with  excess  of  base,  but  the  general 
phenomena  are  identical  for  a  large  number  of  acids.  With  mono- 
basic acids,  the  b'quid  behaves  s-imply  as  a  mixture  of  the  normal  salt 
and  the  acid  :  with  bibasic  and  polybasic  acids,  this  does  not  hold 
good,  in  consequence  of  the  existence,  in  the  solution,  of  partially 
dissociated  acid  salts.  Differences  are  o'oserved  between  isomeridrs, 
such  as  fumaric  and  maleic  acids,  mesotartaric  acid,  and  the  other 
tartaric  acids.  The  proportions  of  acid  salt  formed  are  almost 
identical  with  citraconic  and  maleic  acids,  on  the  one  hand,  and  mes- 
aconic  and  fumaric  acids,  on  the  other.  In  the  case  of  the  amido- 
benzoic  acids,  the  basic  function  seems  to  be  most  energetic  with  the 
meta-derivative,  and  weakesl  with  the  ortho-derivative. 

C.  H.  B. 

Connection  between  the  Theoretical  and  Empirical  Iso- 
thermals  of  Mixtures.  By  A.  Blumcke  (Zeit.  plvj^ikaL.  Chem..  6. 
153 — 16u  and  4U7 — -ilU). — The  theoretical  and  empirical  isothermals 
of  a  single  substance  only  coincide  when  the  substance  is  homo- 
geneous; if  one  pjrtion  is  in  the  liquid   and  another  in  the  gaseous 
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state,  the  two  curves  are  dissimilar.  Van  der  WaaLs  has  investigated 
the  isothermals  of  a  mixture,  and  has  shov^-n  how  to  find  the  empirical 
isothermals  when  the  theoretical  curves  for  all  compositions  of  the 
mixture  are  known  (Zeit.  phijsikal.  Cheiii.,  5,  1;^3).  The  author  seeks 
to  arrive  at  the  connection  more  directly,  and  treats  in  the  first  of  the 
above  papers  a  mixture  of  two  substances,  extending  his  mode  of 
treatment  in  tlie  second  paper  to  more  complex  mixtures. 

J.  W. 

The  Hyirogenation  of  Closed  Chains.  By  F.  Stohmanx  and 
C.  Kleber  (•/.  pr.  Chem.  [2],  43,  1 — 21). — For  the  purposes  of  this 
research,  the  following  thermochemical  data  have  been  determined  ; 
the  heats  of  combustion  are  for  constant  pressure  : — 

Heat  of  Heat  of 

combustion.  formation. 

Cal.  Cal. 

Terephthalic  ncid.  CHoO^ 770-9  188-1 

Dimethyl  terephthalate,  CioHinOi     1112-7  172-3 

A]  4  -  dihydroterephthalic       acid, 

CsHsO, 836-1  191-9 

Dimethyl  Ai  i-diliydrotere- 

phthalate,  C,oH,;04. .      1181-3  172-7 

A,  5-dihvdrotei-ephthalic  acid, 

'CsH,b4   8^2-7  185-3 

Ai-terrHhvdrotere[)htlialic      acid. 

C,H,„04    882-8  214-2 

Dimethyl  A. -tetraliydi'oter.-plitha- 

late,  CioHuOi • 1226-8  196-2 

Cis-hexahydroterephthaiic     acid, 

CsHi,04 928  6  237-4 

Fumaro'id  -  hexahydroterephtha- 

lic  acid,  CsH,o04 929-5  2365 

Dimethyl     fumaroid-hexahvdro- 

terepiithalate,  C,oH,604  ..'....      1273-9  218-1 

Normal  hexane,  C,Hu 991-2  55-8 

a-Thiophenic  acid.  CsH^SO. 591-9  85-4 

IVtrahvdro-a-thiophenic        acid, 

CaH.SO, 700-4  114-9 

Details  of  the  preparation  of  these  compounds  are  given.  Di- 
methyl Ai-tetrahydroterephthalate  melts  at  37"",  not  39°,  as  stated  by 
v.  Baeyer  (Abstr.,  1689,  1178);  a-tbiophenic  acid  melts  at  l28-5° : 
pvopiothienon  boils  at  226°  (228",  corr. ;  Krekeler,  Abstr.,  18S6, 
.539). 

From  the  above  numbers,  and  fi'om  those  generally  accepted  for 
the  thermal  values  of  acids  of  the  oxalic  and  acetic  series,  it  is  shown 
that  the  hvdrogenation  of  compounds  containing  the  benzene  ring  is 
accompanied  by  three  distinct  thermal  changes  : — (1)  The  first 
addition  oF  H-:,  as  in  the  conversion  of  terephthaiic  acid  into  dihydro- 
terephthalic acid,  causes  an  inci-ease  in  the  heat  of  combustion 
amounting  to  68-7  Cal. ;   (2)  the  addition  of  the  next  two  hydrogen 
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iiiolecnlos,  as  in  the  conversion  of  dihydro-  into  tetrahydro-,  and  of 
tetraliydro-  into  hexaliydro-terephthalic  acid,  causes  an  increase  in 
the  heat  of  combustion  of  45"3  Cal.  for  each  molecule;  (3)  the 
addition  of  the  fourth  molecule  of  hydrofjen,  which  brings  about  th-j 
splitting  open  of  the  benzene  ring,  as  in  the  conversion  of  liexahydi-o- 
terephthalic  acid  into  suberic  acid,  and  the  addition  of  the  fifth 
molecule,  which  splits  up  the  open  chain  into  two  different  molecules, 
both  cause  an  inciease  of  548  Cal.  in  the  heat  of  combustion. 

The  correctness  of  these  three  figures  is  fully  confirmed  by  the 
thermal  values  obtained  for  the  successive  hydrogenatioti  of  benzene 
into  hexane,  benzoic  acid  into  heptylic  acid,  &c.  The  same  three 
figures  obtain  also  in  the  hydrogenation  of  compounds  coutaining  the 
pyridene  and  thiophen  rings. 

The  agreement  Ijetween  the  numbers  45"-3  and  54"8  on  the  one 
hand,  anil  the  numbers  representing  the  hydrogenation  of  compounds 
of  the  fatty  series  on  the  other  hand,  leads  the  authors  to  the  follow- 
ing conclusion: — The  thernial  value  of  the  hydrogenation  of  com- 
pounds containing  the  benzene  and  thiophen  nuclei  is  entirely  dif- 
ferent in  the  first  stage  from  what  it  is  in  the  second  and  third  stages, 
and  in  both  these  latter  stages  is  in  agreement  with  the  thermal  values 
of  the  hydrogenation  of  ordinary  double-bond  compounds  in  the  fatty 
series  (compare  Horstmann,  Abstr.,  1888,  1060).  A.  Gr.  li. 

Endothermic  and  Exothermic  Reactions  of  Organic  Bases. 

By  A.  Ct'i.sox  {t'oiniit.  ri'Hil..  111.  8^4 — b8<)). — Piperidiue  displaces 
calcium  from  calcium  chloride  (Abstr.,  1890,  1368)  only  when 
the  solution  of  the  latter  contains  not  less  than  hb'o  grams  per 
litre.  Precipitation  is  more  complete  when  the  liquid  is  heated,  and 
the  precipitate  consists  of  calcium  hydroxide  with  small  bat  variable 
(quantities  of  calcium  chloride  and  of  the  double  calcium-piperidine 
compound  described  by  Berthelot. 

There  are  many  other  cases  in  which  a  reaction  is  determined  by 
the  solubilities  of  the  products  and  not  solely  by  the  thermal  dis- 
turbances. The  formation  of  barium  oxalate  from  the  dissolved 
chloride  and  oxalic  acid  develops  +5*6Cal.,  and  that  of  diisobutyl- 
amine  oxalate  from  the  dissolved  hydrochloride  -f-6'5  Cal. ;  the  forma- 
tion of  the  two  oxalates  from  the  bases  and  a  solution  of  ammonium 
oxalate  would  develop  +8"0  Cal.  and  -f7'5Cal.  respectively,  and 
yet  diisobutylamine  oxalate  cannot  be  obtained  in  this  vvay.  On  the 
contrary,  ammonia  displaces  the  amine  at  once  from  its  oxalate,  even 
at  the  ordinary  temper.icure,  although  the  change  corresponds  with  an 
absorption  of  — lO  8  Cal. 

If  normal  dii.sobutylamine  is  added  to  an  aqueous  solution  of  tri- 
methylamine  (1  gram-mol.  per  litre),  it  first  dis.solves  wit'i  an  absorp- 
tion of  — '6'^  Cal.,  and  then  the  diisobutylamine  separates  with  a 
further  absorption  of  —  7"0  Cal.  Other  amines  behave  like  ammonia 
and  trimethylamine  in  contact  with  dibutylamine  oxalate,  and  give 
analogous  endothermic  reactions.  In  these  phenomena,  the  coefii- 
cieut  of  distribution  of  the  acid  between  the  two  bases  has  to  be 
taken  into  account.  .3  moJs.  of  triethylamine  are  required  to  displace 
1    mol,  of   diisobutylamine  from  its   hydrochloride,   and  3   mols.  of 
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tiimethylainine  are  required  to  dissolve  1  mol.  of  normal  diisobutvl- 
amine  oxalate,  the  solutions  containing  1  gram. -mol.  of  base  per 
litre. 

The  following  experimental  data  are  given  : — 

Diisobutylamine   diss.    +    iH.C204    diss. 

=  solid  salt    develops  + 16-4     Cal. 

Diisobntvlamiue   liquid  -*-  ^HoCjOi   solid 

=  solid  salt    ". „  +19-2 

TrimetLvlamine  diss.   +  ^iHoCaOi  diss.  = 

diss,  salt „  +9-6 

Trimethylamine   liquid  +  ^HoCjO^    soiid 

=  solid  salt    ,.  +  7'05      „ 

Heat  of  dissoluriou  of  diisobntvlamiue  .  .  ,,  +  7'05     „ 

C.  H.  B. 

New  Method  of  Investigating  the  Compressibility  of 
Liquids  and  Gases:  Eesults  with  Oxygen,  Hydrogen,  Nitro- 
gen, and  Air.  By  E.  H.  Amag.vt  {Compt.  rend.,  Ill,  871 — 875 j. — 
The  author  has  investigated  the  effects  of  pressures  varying  from  lUO 
to  1000  atmospheres,  at  0",  100°,  and  200°.  For  hydrogen,  the  viiliies 
of  di'ldt  are  practically  independent  of  the  temperature,  and  the 
coefficient  of  dilatation  diminishes  regularly  as  the  pressure  rises  ; 
whilst  for  nitrogen,  oxygen,  and  air,  it  passes  through  a  maximum 
corresponding  with  the  pressure  at  which  pv  has  its  minimum  value. 
The  values  dpjdt  for  hydrogen  are  practically  independent  of  the 
temperature.  Air  and  nitrogen  approximate  to  hydrogen  in  their 
behaviour.  Hydrogen  seems,  in  fact,  to  represent  the  limit  towards 
which  all  the  other  gases  tend,  and  v\hich  is  characterised  by  values 
of  dvjdt  and  dp'dt,  independent  of  the  temperature,  the  first  decreas- 
ing and  the  second  increasing  regularly  as  the  pressure  rises. 

Further  experiments  have  shown  that  the  isothermals  at  pressures 
up  to  3000  atmos.,  and  at  all  temperatures,  are  not  strictly  right 
lines,  but  have  a  slight  concavity  towards  the  axis  of  the  abscissa. 

C.  H.  B. 

Dalton's  Law.    By  B.  Galitzine  (Ann.  Phys.  Chem.,  41,  770 — 800). 

—Taking  the  gas  equation  of  Clausius,  (p  -\-  — r,  )(f  —  b)    = 

J-  (^t  -f-  p) 

RT,  as  his  basis,  the  author  develops  a  theory  of  the  behaviour  of  a 
mixture  of  two  gases  with  respect  to  compression.  The  internal 
cohesion  of  such  a  gaseous  mixture  is  first  considered,  it  being 
assumed  that  the  cohesive  forces  between  both  like  and  unlike 
molectiles  depend  on  the  masses  of  the  attracting  bodies,  and  that 
they  decrease  with  rise  of  temperature.  Xo  assumption  is  made,  in 
tiie  fii'st  place,  as  to  how  the  attraction  varies  with  the  distance 
between  the  attracting  molecules  ;  but  afterwards,  the  inverse  second, 
third,  and  fourth  powers  are  introduced  into  the  formulae  o  tained, 
and  the  consequences  tested.  It  is  found  that  the  inverse  square 
alone  yields  consistent  results.  The  influence  of  the  extension  of  the 
molecules  on  the  pressure  of  the  gaseous  mixture  is  next  investi- 
gated ;  and  then  follows  a  comparison  of  the  theoretical  numbers 
with  the  compression  experiments  of  Andrews  and  other  physicists 


GENERAL    AND   PHYSICAL   CHEMISTRY.  371^ 

en  inixtnros  of  gases.  Under  considerable  pressures,  the  law  of  tlie 
inverse  square  seems  no  longer  to  hold  good,  the  attraction  being 
smaller  than  that  deduced  from  theory. 

The  equation!  are  finally  applied  to  the  critical  state,  and  calcula- 
tions of  tlie  critical  temperature  of  mixtures  of  carbonic  anhydride 
and  nitrogen  are  found  to  be  in  satisfactory  accordance  with  the 
experimental  values  of  Andrews.  (For  previous  paper,  see  Abstr., 
18110,  105.)  J.  W. 

Method  for  Determining  the  Absolute  Density  of  a  Gas. 
Hy  J.  Joi,Y  (I'hil.  Maij.  [oj.  30,  37t>— 38(5;.— The  author  woiglis  the 
gas  in  a  strong  copper  sphere  under  a  pressure  of  20  or  more  atmos. 
A  portion  is  tlien  allowed  to  enter  a  volumenometer  of  1 — 2  litres 
(•a[)acity  at  atmospheric  pressure.  Volume,  pressure,  and  tempera- 
tine  are  then  read  off,  and  the  sphere  with  its  remaining  contents 
aiiain  weighed.  Thus,  all  tlie  data  necessary  for  a  density  determin- 
ation are  obtained.  'J' he  experimental  error  is  considered  by  the 
autlior  to  alfect  only  the  fifth  significant  decimal.  J.    W. 

Relation  between  the  Boiling  Points,  Molecular  Volumes, 
and  Chemical  Characters  of  Liquids.  By  O.  Masson  {Phil. 
MiKj.  [oJ,  30.  412 — 4-2o;. — The  following  law  is  formulated  by  the 
author  : — If  liquid  compounds  of  the  same  group  be  compared  at 
temperatures  at  which  their  vapour  pressures  are  equal,  the  volumes 
occupied  by  unit  weights  will  be  inversely  proportional  to  the  molecular 
weights,  and  directly  proportional  to  the  absolute  temperature;  or, 
for  each  grouD  at  equal  vapour  pressure,  Vj/T  =  const.,  T  being  the 
absolute  temperature  of  ebullition,  and  V-j-  the  molecular  volume  at 
T°.  By  compounds  of  the  same  group  are  meant  those  of  a  hydi'o- 
carbon  radicle  with  elements  of  the  same  natural  family  ;  for  instance, 
ethyl  chloride,  bromide,  and  iodide.  Small,  but  real  deviations  from 
this  law  occur,  the  bromide  in  most  haloid  compounds,  for  instance, 
having  the  lowest  value  of  the  constant.  Since  the  same  relation 
holds  good  for  vapours  under  equal  pressure,  it  follows  that  different 
compounds  of  the  same  group  are  expanded  equally  in  changing  from 
liquid  to  vapour  at  the  boiling  point  (compare  Groshans,  Phil.  Mag. 
Loj,20,  l;.i7). 

In  homologous  series,  the  constant  seems  to  increase  by  the  same 
amount  Avitli  each  successive  addition  of  UHo. 

Ramsay  and  Young  have  shown  that  T  x  dpidt  is  a  constant  for 
clo.sely  allied  substances.  This  law,  taken  in  conjunction  with  the 
above  relation  and  the  thermodynamical  equation  L/V  —  v  = 
T  X  dpldt,  gives  the  result  that  in  each  gToup  the  molecular  heat  of 
vaporisation  divided  by  the  absolute  tempt^rature  of  ebullition  is 
constant  (compare  Trouton,  Phil.  Mag.  [51,  18,  54).  J.  W. 

Relation  between  the  Boiling  Points,  Molecular  Volumes, 
and  Chemical  Characters  of  Liquids.  By  S.  Youxo  (Phil.  Mag. 
[5],  30,  423 — 427). — If  V  and  V  represent  the  molecular  volumes 
of  two  liquids  at  "  corresponding "  pressures  p  and  p',  at  which 
pressures  their   boiling  points   in   the   absolute    scale  are  T  and  T', 
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then,  according  to  Van  der  Waais,  V/V  =  T/T'  x  jj'//'-  '^^^  author 
finds  that,  whilst  this  equation  holds  good  in  general  for  substauces 
which  are  closely  related,  it  shows  deviations  of  as  much  as  17  per 
cent,  from  experimental  results  when  the  substances  compared  aie  not 
so  related.  J.  W. 

Connection  between  the  Critical  Data  of  Liquids  and  their 
Chemical  Constitution.  By  K.  Heilborx  (Zeit.  phijsiJMl.  Ghem., 
6,  578 — 585). — Tu  this  preliminary  note,  the  author  first  shows  how 
the  molecuLir  volumes  at  the  critical  temperatures  may  be  calculated, 
and  that,  at  the  critical  temperature,  isomeric  compounds  hr.ve  equal 
molecular  volumes,  the  molecular  volumes  of  all  compounds  being 
equal  to  the  sum  of  the  atomic  volumes.  He  also  shows  that  the 
critical  molecular  volume,  the  constant  h  of  the  Van  der  Waals' 
equation,  is  subject  to  similar  laws,  ;ind  that,  from  this,  it  follows 
that  the  ciitical  data  of  liquids  are  purely  functions  of  their  chemical 
composition.  H.    C. 

Viscosity  of  Liquid  Carbon  Compounds,  and  its  Relation  to 
Chemical  Constitution.  By  R.  Garienmeistkr  {Zeit.  physikal. 
Chem.,  6,  524: — 551). — The  viscosity  of  a  liquid  is  defined  as  the 
resistance  of  its  particles  to  shear,  and  is  constant  for  any  liquid 
of  constant  temperature.  It  is  m^>asured  by  the  work  which  is 
required  to  overcome  the  above  resistance,  this  being,  according  to 
Finkener,  z  =  r^TrpfSlv  —  vs!87rgl.  In  this  expression,  r  is  tlie  radius 
and  I  the  length  of  a  capillary  through  which  a  volume  v  of  the 
liquid  of  sp.  gr.  s  flows  under  a  pressure  p  in  unit  of  time.  The 
author  has  determined  the  value  of  z  for  a  large  number  of  organic 
compounds,  by  measuring  the  rate  of  flow  from  pipettes  of  suitable 
size.  The  results  are  given  in  tabular  form,  and  the  values  of  zjm 
and  z/m"^,  where  m  is  the  molecular  weight,  are  also  given,  important 
relations  between  these  values  and  the  constitution  of  the  compounds 
being  established. 

It  is  found  that  for  any  series  of  homologous  compounds,  with  the 
exception  of  the  acids,  the  values  of  zjnr  are  practically  ci^nstant.  The 
presence  of  a  double  linkage  does  not  appear  to  exercise  any  marked 
effect  on  the  viscosity,  but  for  ring  compounds  the  value  of  zhii^  is 
greater  than  for  open  chain  compounds,  dipropyl  and  diallyl,  for 
instance,  giving  the  values  4'3  and  4'2,  whereas  benzene  and  ethyl- 
benzene  give  11"  1  and  6"I.  The  influence  of  the  presence  of  an 
hydroxjl  group  is  very  marked,  for  whereas  the  values  of  z/m^  f(-r  the 
hydrocarbons  ai  e  from  4  2  to  11"1,  those  for  the  normal  alcohols  lie 
between  54  and  63.  In  this  respect,  the  following  series  of  values  is  of 
interest:  CsH/OH  =  63,  CsHeCOH).,  =  791,  audY'6H5(OH)3  =  about 
10,000.  The  values  for  the  isomeric  benzyl  alcohol  and  metacresol 
of  49  and  161  resi)ective]y  are  also  notew^orthy,  as  showing  the  much 
greater  effect  which  seems  to  result  from  the  introduction  of  the 
hydroxyl  group  into  a  closed  chain.  The  above  facts  serve  to  account 
for  the  great  viscosity  of  the  carbohydrates.  The  viscosity  of  the 
acids  is  much  less  than  that  of  the  corresponding  alcohols,  but  here 
also  the  presence  of  the  hj-droxyl  group  exercises  a  marked  influence. 


GENERAL  AND  PHYSICAL  CHEMISTRY.  381 

This  is  shown  more  particularly  when  an  alcohol  radicle  is  substituted 
for  the  hydrogen  of  the  hydroxyl  group,  the  viscosity  of  the  ethereal 
salts  being  much  less  than  that  of  the  acids.  From  the  low  viscosity 
of  acetoacetic  acid,  the  author  concludes  that  this  compound  does  not, 
as  indicated  by  Geuther's  formula,  contain  a  hydroxyl  group  other 
than  that  present  in  the  carboxyl  radicle. 

The  infiutnce  of  temperature  on  the  viscosity  is  also  studied.  A 
decrease  in  the  viscosity  takes  place  with  rise  of  temperature,  this 
decrease  becoming  smaller  and  smaller  the  higher  the  temperature, 
the  influence  of  temperature  being  greatest  with  those  substances 
having  the  greatest  viscosity.  H.  C. 

Influence  of  Pressure  on  Dissociation.  By  B.  Pawi.kwski 
(Z>V/-.,  23,  o7.")2 — '.M').')).  —  Atcordiiig  to  tiif  author,  the  critical  tem- 
peiature  of  a  mixture  of  liquids  is  calculable  by  the  simple  mixing 
formula  T„,  =■  riT  +  (1  —  ")T',  where  T  and  T'  are  the  critical 
temperatures  of  the  components,  n  and  1  —  n  the  pro|jortions  in 
which  these  are  present.  On  this  basis,  one  should  be  able  to  calcu- 
late the  amount  of  dissociation  of  a  liquid  such  as  C5H11CI  at  high 
pressures  from  the  observation  of  its  critical  temperature,  provided 
those  of  the  dissociation  products  (CsH,,!  4-  HCl)  are  known.  The 
great  pressures  under  which  the  experiments  must  be  conducted 
would  appear  to  prevent  the  dissociation  in  such  cases,  for  the  ob- 
served ciitical  temperature  is  much  higher  than  that  calculated  from 
the  formula,  supposing  the  dissociation  to  be  complete.  On  the  other 
hand,  with  substances  like  Cl-COOCoHg,  which,  on  heating,  decom- 
pose into  products  that  have  no  tendency  towards  recombination 
(CsHsCl  -f  CO2),  the  results  of  observation  are  in  agreement  with  the 
calculated  critical  temperature.  J.   W. 

Continued  Dissociation  and  the  Vapour  Density  of  Sulphur. 
By  E.  RiKCKK  {Zcif.  phy.-ikal.  Ch'/m.,  6,  4'6U — 4o6j. — By  "continued" 
dissociation  is  meant,  for  example,  that  of  a  compimnd  repre.-ented  by 
the  symbol  (abcl),  whicli  first  dissociates  into  (ahc)  and  d,  the  mole- 
cule {abc)  being  afterwaids  capable  of  dissociating  into  the  simpler 
molecules  a,  b,  and  c. 

The  author,  from  thermodynamical  principles,  deduces  the  mathe- 
matical law  of  continued  dissociation,  and  afterwards  applies  it  to  the 
instance  of  gaseous  sulphur  ;  which,  from  the  vapour  density  obser- 
vations of  Biltz  {Zeif.  physikal.  C'/iem.,  2,  920),  appeal s  to  exist  at 
the  boiling  point  as  S^.,  dissociation  at  once  taking  place  into  Se  and 
S3,  and  finally  entirely  into  So.  A  general  solution  of  the  equation 
applicable  is  impossible;  but  by  making  probable  assumptions  as  to 
the  form  of  the  density  curve  of  So  and  of  S^,  the  author  obtains 
figures  which  exhibit  a  close  agreement  with  the  numbers  obtained 
by  Biltz.  J.  W. 

Effusion  of  Gases  through  a  Narrow  Aperture  at  Different 
Temperatures.  By  W.  TnioFEEFF  (Zeit.  phydkaL  Chem.,  6, 
b^ij — bS'J). — The  apparatus  used  is  that  shown  m  the  accompanying 
sketch.     A  is  a   glass  pipette   containing  150  c.c,  with  small   bulbs 
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above  and  below,  and  snpported  by  an  iron  tripod.  D  is  a  tube  of 
copper,  in  which  at  o  a  ])hitinLim  plate  pierced  by  a  nari'ow  opening 
is  soldered.  The  side  tube  e^' can  be  connected  with  A  by  means  of 
india-rubber  tubing.  A  is  tilled  with  the  gas  to  be  examined  and 
connected  with  D,  the  connection  being",  however,  closed  by  a  pinch- 
cock.     D  is   brought   to   the   desired   constant   temperature,  and  ^-1  is 


then  immersed  iu  the  cylinder  of  water  C.  On  opening  the  pinch- 
cock,  water  enters  A,  and  the  gas  escapes  through  o,  the  time  occu- 
pied by  the  water  in  rising  from  the  mark  a  to  the  mark  b  being 
noted  and  giving  the  rate  of  effusion. 

If  Ci  and  G.  are  the  rates  of  effusion,  at  the  temperatures  ti  and  t^,  of 
a  gas  of  mass  m,  volume  v,  and  pressure^,  the  work  required  for  the 
effusion  of  the  above  mass  in  each  case  will  be  j9r(l  +  a^)  =  -JmCi'- 
and  pv(l  +  a.t,)  =  -^Diro^.  Dividing  the  first  equation  by  the  second, 
and  placing  Ci  =  f(l  4-  a^,)/,ri  and  c,  =  r(l  +  oct,)lz2,  where  Zi  and  z-. 
represent  the  time  of  effusion  in  each  case,  we  get 

1  +  ah  ^  (1  +  cct.y  .  2r 

i   +  ^L  (1  +  af,)-  ■  .V  ' 

and  hence  (l  +  a^)/(l  +  a^)  =  zr/z."  or  T,/To  =  zf/zo^,  where  T, 
and  To  are  the  absolute  temperatui'es.  This  result  is  of  interest  as  it 
is  in  apparent  contradiction  to  the  deductions  from  the  kinetic  theory 
of  gases.  For  since  the  velocity  of  the  moving  molecules  increases 
Avith  rising  tem])erature,  instead  of  a  decrease  in  the  rate  of  effusion 
at  the  higher  temperature  as  indicated  by  the  above  formula,  an 
iuci'ease  might  have  been  expected.     The  author's  experiments  with 
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carbonic  anhydride  and  air  (•f)nHrni,  however,  the  above  result,  the 
late  of  effusion  becoming  smaller  as  the  tompemture  is  raised. 
A  quantitive  test  of  the  formula  gave  values  for  T2  calculated  as 
equal  to  TiZ-flzi^,  which  were  greater  than  those  observed.  This  the 
author  attributes  to  unavoidable  inequalities  in  the  aperture,  which 
cause  alterations  in  the  area  with  change  of  temperature. 

H.  C. 

Law  of  Diffusion  of  Liquids.  By  H.  M.  Vkr.von-  (Chem.  Xtws,  62, 
'27f> — 276). — Graliam,  in  his  expeiinieuts  on  the  diffusion  of  aqueous 
solutions  of  various  salts,  did  not  show  the  existence  of  any  general 
law  bearing  on  the  relations  between  the  salts  and  the  amounts  of 
them  diffused  under  similar  conditions  as  to  time,  temperature,  and 
concentration,  yet  several  series  of  i.somorphous  salts  were  found  ro 
diffu.se  at  approximately  equal  rates,  and  he  endeavoured  to  show 
that  the  rates  of  ditlusion  of  several  of  the  different  groups  were 
I0  one  another  as  the  sfjuare  roots  of  simple  numbers.  The  auth"»r  of 
the  present  note  docs  not  see  why  such  complex  relations  should 
exist,  and  is  of  opinion  that  there  probably  is  a  general  law  for  the 
diffusion  of  aqueous  solutions  of  salts.  In  accordance  with  the  kinetic 
theory  of  molecular  motion,  solutions  of  the  same  density  should  have 
equal  rates  of  diffusion  supposing  no  combination  takes  place 
betVi'cen  the  solvent  and  the  substance  dissolved,  then  in  a  series  of 
.salts  arranged  regularly  according  to  the  densities  of  their  solutions, 
the  amounts  of  salts  diffused  ought  to  vary  regularly  from  one  end  of 
the  series  to  the  other.  The  author  has  ari-anged  two  such  series 
from  Graham's  numbers,  reducing  all  to  a  common  period  of 
eight  days  ;  for  Graham  tried  to  find  numerical  relations  between  the 
periods  required  to  obtain  equal  amounts  of  diffusate  in  all  cases; 
therefore  his  numbers  were  for  varying  periods. 

The  numbers  taken  are  also  for  1  per  cent,  solutions  only  in  each  case, 
as  stronger  solutions  do  not  give  such  regular  results.  Disre^ardin" 
the  numbers  for  ammonium  hydrogen  cai-bonate,  potassium  and 
sodium  thiosulphates,  and  aluminium  sulphate,  which  were  vitiated 
by  dissociation  taking  place,  and  those  for  magnesium  nitrate, 
jiotassium  iodide,  silver  nitrate,  and  barium  chloride,  which  wer>.' 
abnormal  for  some  reason,  the  diffusion  values  for  potassium,  sodium, 
ammonium,  magnesium,  mringanese,  calcium,  zinc,  and  copper 
chlorides,  potassium  and  sodium  bromides,  chromates,  carbonates, 
sulphites,  scdium  iodide,  potassium,  sodium,  magnesium,  zinc,  and 
hydiYigen  sulphates,  and  sodium,  copper,  .strontium,  calcium,  and 
buiium  nitrates  are  shown  to  decrease  more  or  less  regularly  with 
the  increasing  density  of  the  solutions,  and  it  is  infeircd  "that  solutions 
ot  the  same  density  have  equal  rates  of  diffusion,  or  that  with  solu- 
tions of  varying  density,  the  rate  of  diffusion  decreases  regularly  witli 
increase  in  density  of  the  solutions."  Hydrochloric  acid,  nitric  acid, 
and  sodium  and  potassium  hydroxides  gave  diffusion  values  veiy 
much  greater  than  the  normal,  and  so  were  not  included  in  the  tables. 

D.  A.  L. 

Hydrodiffusion.  By  O.  Wiedeburg  (Ann.Phys.  Chem.,  41.  675— 
711). — The  author  completely  fills  a  small  glass  cylinder  with  a  salt 
.'solution  of  known  concentration,  places  it  inside  a  much  larger  vessel, 
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and  then  carefully  fills  up  the  latter  with  i)ure  water.  After  the 
diffusion  has  pi'oceeded  far  enough,  the  liquid  in  the  larger  vessel  is 
slowly  run  oft',  and  the  contents  of  the  small  cylinder  are  then 
analysed  photometrically.  The  experimental  results  are  contained  in 
numerous  tables,  and  the  mathematical  theory  of  diffusion  for  the 
above  arrangement  developed.  J.  W. 

Evaporation  and  Dissolution  considered  as  Processes  of 
Diffusion.  By  J.  Stefan  (Ann.  Plv/s.  Chem.,  41,  725— 747).— Ex- 
periments were  formerly  made  by  the  author  (Wien.  Ber.,  68, 
2  Abth.,  385),  on  the  evaporation  of  various  liquids  from  tubes  of 
1  —  6  mm.  diameter.  Two  simple  laws  regulating  tlie  evaporation 
were  discovered  : — (1)  the  speed  of  evaporation  is  inversely  propor- 
tional to  the  distance  of  the  liquid  surface  from  the  top  of  the  tube; 
(2)  the  speed  is  independent  of  the  section  of  the  tube.  These  two 
laws  were  found  to  be  direct  consequences  of  the  theory  of  gaseous 
diffusion  applied  to  the  above  process.  The  author  now  describes  a 
parallel  experiment  made  on  the  dissolution  of  a.  solid  instead  of  the 
evaporation  of  a  liquid.  A  rectangular  prism  of  rock  salt  was 
enclosed  on  all  sides  (except  one  end)  by  glass  plates  fastened  on  by 
means  of  Canada  balsam.  This  prism  was  placed  in  an  upright 
position  in  a  capacious  vesael  containing  water,  and  the  rate  at  which 
the  salt  dissolved  was  observed.  When  the  uncovered  end  was 
upmost,  the  rate  of  dissolution  was  small  and  inversely  proportional 
to  the  distance  of  the  free  salt  sui-face  from  the  top  of  the  glass  plates. 
When  the  uncovered  surface  was  pointed  downwards,  solution  took 
place  much  more  rapidly  owing  to  convection,  and  at  a  rate  prac- 
tically independent  of  the  distance  of  the  free  surface  from  the  edge 
of  the  plates.  An  experiment  of  the  first  kind  can  be  used  to  calcu- 
late the  coefficient  of  diffusion  of  a  solid. 

In  the  mathematical  part  of  his  paper,  the  author  deduces  the  laws 
of  evaporation  and  dis.solution  by  making  application  of  the  theories 
of  gaseous  and  liquid  diffusion.  J.   W. 

The  Solubility  of  Gases  in  Water.  By  L.  W.  Winkler  (Ber., 
24,  89 — 101). — The  solubility  was  determined  by  shaking  up  a 
known  weight  of  water  with  a  known  volume  of  gas,  and  measuring 
the  gas  remaining  u7iabsorbed.  The  absorption  apparatus  consists  of 
a  large  glass  globe  to  which  a  long  tube  b  is  sealed ;  the  inside 
measurement  of  the  tube  is  15  mm.,  and  the  length  from  below  the 
level  of  the  bottom  of  the  globe  to  the  open  enct  about  850  mm.  ;  the 
tube  is  graduated  in  millimetres.  The  capacity  of  the  absorption 
globe  is  from  2  to  2^  litres  ;  it  is  connected  to  the  manometer  tube  on 
by  an  india-rubber  tube.  The  apparatus  d  is  provided  in  order  to 
determine  the  tension  of  water  vapour  under  the  same  conditions  as 
those  existing  in  the  absorption  globe,  and  is  also  connected  with 
a  manometer.  The  whole  is  surrounded  by  a  water-bath  which  is 
stiri-ed  by  air  currents  passing  through /and  g. 

Solubility  of  hudroijeti  in  water.  The  hydrogen  was  prepared  from 
dilute  sulphuric  acid  and  pure  zinc,  and  collected  over  mercury  and 
a  small  quantity  of  pota.sh.  The  gas  so  prepared  was  entii-ely  with- 
out smell,  and  had  no  action  on  moist  silver  nitrate  paper.     On  ex- 
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ploding  100  parts  of  the  g-as  in  an  eudiometer  with  excess  of  oxTg^en 
the  contractions  which  took  place  were  15000  and  1.5001.  The  ex- 
pansion coefficient  of  hydrogen  was  taken  as  00036G. 


The  mean  values  of  the  results  were  the  follow  in  cr  :  — 

Absorption 
Temperature.  coefficient. 

(1.)  0-57°C.  0-U2I31 

(2.)  9-97  „  0-01955 

(3.) 20-01   „  0-01819 

(4.)  30-00  „  0  01699 

(5.) 3'.»-96  .,  0-0ir,44 

(6.) 49-98  „  0-01608 

The  following  interpolation  formulae  were  calculated  : — 

0—20°  (3  =  0-02148  -  0-0002215^  +  0-00000285^^ 
10—30   13  =  0  01955  -  0-000i44(i  -  10)  +  0-0u00008f/  -  10)-. 
20—40   ft  =  0-01819  -  0-0001 525(^  -  20)  +  0-00000325(^  —  20)- 
30—50  ft  =  0-01699  -  0-000u645(^  -  30)  +  000000095(f  -  30)- 
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The  solubility  was  calculated  from  tlie  absorption  coeflBcient  by  the 

formula  /3'  =  (^"^-^^q^  (Abstr.,  1889,  936). 

The  absorption  coeflBcient  of  hydrogen  decreases  with  rise  of  tem- 
perature and  becomes  constant  about  60°.  Bunsen  found  it  constant 
l)etweenO°and  20°  within  the  limits  of  experimental  error.  The  author's 
results  agree  fairly  closely  with  those  of  Timofeeff  ;  the  latter  are 
somewhat  higher.  E.  C.  R. 

Vapour  Pressures  of  Solutions.  By  F.  M.  Raoult  (Aun.  Chioi. 
Fhys.  [6],  20,  2j7— 371).— In  former  papers  (Abstr.,  1887,  631; 
1888,  1145  ;  1889,  7  ;  1890,  554),  the  author  has  recorded  his  .experi- 
ments (m  the  vapour  pressures  of  solutions  in  ether,  alcohol,  and 
acetic  acid ;  the  present  paper  contains  the  results  of  his  examination 
of  solutions  in  other  solvents.  The  method  of  determining  the 
pressures  was  in  part  that  described  in  the  previous  papers,  but  in 
some  cases  the  vapour  pressure  was  found  from  the  boiling  point  of 
the  liquid.  To  make  this  method  applicable,  the  thermometer 
bulb,  which  must  of  course  be  placed  directly  in  the  liquid,  is 
surrounded  by  a  spiral  of  palladium  wire  which  has  been  electi-olytic- 
ally  chai'ged  with  hydrogen.  On  heating  the  solution,  the  vapour  of 
the  liquid  is  generated  solely  on  the  surface  of  the  w^re,  a  regular 
ebullition  results,  and  the  thermometer  is  found  to  register  a  constant 
boiling  point  to  within  -^jj-Q  of  a  degree.  The  boiling  points  of  the 
solvents  used  were  detei'rained  under  different  pressures,  and  it  was 
satisfactorily  established  that  at  equal  distances  from  their  boiling 
points  under  atmospheric  pressure,  all  the  liquids  in  question  showed 
the  same  vapour  pressure. 

The  experiments  were  made  with  a  large  number  of  diflferent 
solvents,  among  others  carbon  bisulphide,  acetone,  amylene,  and 
ben'^ene.  The  results  are  similar  to  those  obtained  in  the  author's 
study  of  ethereal  solutions  (Abstr.,  1888,  1145).  The  general  law 
(f  —  /')//  ^  ("  ~  n')ln  =  k;  holds  good  for  all  solutions,  the  values 
of  /and  /'  being  the  vapour  pressures  of  the  pure  solvent  and  the 
solution,  and  n  and  n  being  the  number  of  molecules  of  the  solvent 
and  of  the  dissolved  substance  present.  The  normal  value  for  the 
constant  k  is  1"04,  but  some  solutions  are  found  to  give  only  half  this 
value,  and  in  others  the  number  is  very  much  higher.  The  first 
series  of  exceptions  may  be  explained  by  assuming  that  the  molecules 
of  the  dis.solved  substance  are  double  the  oi'dinary  chemical  molecule, 
in  which  case  n'  becomes  -^j?',  and  therefore  in  dilute  solution  the 
value  of  h  is  halved.  The  second  series  of  exceptions  are  those  which 
occur  in  aqueous  and  acetic  acid  solutions.  The  exceptions  in  aqueous 
solution  are  explained  by  the  theory  of  electrolytic  dissociation, 
whereas  those  with  acetic  acid  may  be  referred  to  the  well-known 
anomalous  character  of  acetic  acid  vapour  at  low  Lemperotures.  These 
results  are  in  accordance  with  those  found  experimentally  by  othej" 
observers,  and  with  the  theoretical  deductions  of  Van't  Hotf. 

The  reduction  of  the  vapour  pressure  maj'  be  used  to  determine  the 
molecular  w'eight  of  the  dissolved  substance.  In  this  case  it  is  best 
to  employ  the  bo  ling  point  method  above  described,  wliich,  as  the 
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autlior  shows,  gives  acoaratc  results.  The  crjoscopic  method  is. 
liowever,  recommended  in  preference  to  the  above,  as  being  simpler 
and  more  accurate.  H.   C. 

Determination  of  Solubility  CoeflBcients.  By  J.  W.  Doykh 
{Zeif.  physihal.  Chem.,  6,  481 — 489).  —  If  a  known  amount  of  on 
indifferent  gas  is  passed  through  solutions  of  definite  concentration 
at  a  fixed  temperature,  then  the  tension  of  the  dissolved  substance 
may  be  calculated  from  the  amount  of  it  which  is  carried  awav, 
assuming  that  the  concentration  lemains  the  same  during  the  experi- 
ment. Assume  that  V  litres  of  air  at  the  barometric  pressure  B  and 
temperature  t  are  passed  through  a  solution  with  tension  x  and  tem- 
perature T,  and  that  r/  grams  of  the  dissolved  substance  are  removed. 
Then,  if  7  is  the  weight  of  a  litre  of  the  dissolved  gas  at  0°  and 
7(50  mm., 

1  T  Vri   +  aT)B 

9  =  1 


I   +  aT    ^     VtiU  (1    +   a/)(B  -  .r  -   Wj_i)  ' 

where  Wt_<  is   the    difference    between   the   pressure  of    the  water 
vapour  at  T"  and  Jit  t°.     From  tliis 


=  (B 


Wt_,)/|i   +   BY  '--.7(1  +«0| 
L  /     7  J 


The  experiments  practically  may  be  carried  out  in  the  apparatus 
described  by  Will  and  Biedig  (Abstr.,  1889,  820).  Preliminajy 
experiments  with  ammonia  and  some  of  the  amines  led  to  the 
following  results  for  the  values  of  .r  in  normal  solutions,  calculated 
from  experiments  with  solutions  of  different  concentrations  on  the 
assumption  that  the  tension  is  proportional  to  the  concentrat'on  : 
ammonia,  53"7;  methylamine,  406;  dimefchylamine,  90"8  ;  etlivl- 
amine,  645;  diethylamine,  233;  propylamine,  89.  The  results 
are  expressed  in  millimetres  of  mercury.  The  temperature  of 
the  air  was  l.'>°,  that  of  the  solution  60".  From  these  numbei's, 
Ostwald's  solubility  coefficient,  the  number  expressing  the  ratio 
between  the  concentration  of  the  gas  within  and  without  the  solutions, 
may  be  calculated,  as  also  Bunsen's  absorption  coefficient.  The  first 
is  equal  to  V/r,  the  second  to  V/i-(l  -|-  a.t),  V  being  the  volume  of 
the  gas  which  is  dissolved  in  the  volume  v  of  the  solution.  For  the 
above  substances  we  have — • 

NK3.    JS'H.Me.  NHMea.  NH^Et.  NHEt..  XHoPr. 
Solubility  coeflacicnt. .      386         511  30       321  89'      233 

Absorption  coeflacient.      316        419        188       263  73         191 

The  solubility  coefficient  is  independent  of  the  concentration  of  the 
.solution,  as  required  by  the  law  of  Henry,  and  the  correctness  of  the 
experimental  method  is  in  so  far  confirmed.  Former  experiments  of 
Sims  gave  381  as  the  solubility  coefficient  of  ammonia  at  60°,  a 
number  with  which  the  author's  is  sufficiently  in  agreement. 

The  author  proposes  to  employ  the  above  method  for  further 
investigations  on  solubility  coefficients.  H.   C 
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Augmented  Solubility.  Br  M.  Le  Blaxc  and  A,  A.  Nover 
{Zeit.  plujsikal.  Chem.,  6,  385 — 402). — From  the  law  of  mass-action, 
taken  in  conjunction  with  the  theory  of  elecfrolytic  dissociation,  it 
has  been  deduced  by  Nernst  that  the  solubility  of  an  electrolyte  in 
water  should  be  diminished  by  the  addition  to  its  solution  of  another 
electrolyte  containins^  one  ion  in  common  with  the  first.  This  con- 
clusion has  been  experimentally  verified  by  Noyes  (this  vol.,  p.  142) 
in  a  considerable  number  of  instances  ;  but  there  are  several  well- 
known  cases  of  augmented  solubility  that  appear  to  contradict  the 
theory.  The  present  paper  contains  an  account  of  the  cryoscopic 
and  electrolvtic  behaviour  of  some  of  these  apparently  exceptional 
solutions. 

The  solubility  of  lead  nitrate  in  a  solution  of  potassium  nitrate  is 
greater  than  its  solubility  in  pure  water,  and  vice  versa.  This  anomaly 
was  attributed  by  the  authors  to  the  formation  of  compound  mole- 
cules and  therefore  a  number  of  freezing  point  determinations  of 
various  solutions  containing  the  salts  in  different  proportions  were 
made,  in  order  to  throw  some  light  on  the  number  of  molecules  of 
dissolved  substance  present.  It  was  found  that  the  addition  of  lead 
nitrate  to  solutions  of  potassium  nitrate  depressed  the  freezing  point 
by  less  than  the  normal  amount,  as  judged  by  the  behaviour  of  corre- 
spondino-  solutions  of  sodium  nitrate,  which  are  normal  in  respect  of 
their  solubility  in  water  and  in  solutions  of  lead  nitrate.  This  result 
points  to  the  formation  in  solution  of  compound  molecules  of  lead 
nitrate  with  potassium  nitrate.  The  latter  salt  by  itself  would  seem 
inclined  to  form  double  molecules,  for  its  molecular  depression  is 
much  less  than  that  of  sodium,  nitrate.  Strontium  nitrate  with  the 
alkaline  nitrates  gives  results  similar  to  those  given  by  lead  nitrate, 
as  far  as  freezing  points  are  concerned,  so  that  it  might  be  expected 
that  it  would  be  more  soluble  in  potassium  nitrate  solution  than  in 
water  alone.     This  the  authors  found  to  be  the  case. 

Other  iuotances  of  augmented  solubility  investigated  were  :  mercuric 
chloride  in  solutions  of  hydrogen,  sodium  and  potassium  chlorides  ; 
silver  cyanide  in  solution  of  potassium  cyanide  ;  and  iodine  in  potas- 
sium iodide  solution.  In  all  these  cases  the  results  obtained  clearly 
indicated  the  existence  of  compound  molecules  in  solution  ;  and  some 
idea  of  the  nature  of  the  actual  molecules  present  was  obtained.  A 
compound,  KCl,HgCU,H20,  was  isolated  in  the  course  of  the 
investigation.  J.  W. 

Cryoliydrates  of  Mixtures  of  Salts.  Bv  D.  Mazzotto  {Chem. 
Gentr.,  1890,  ii.  779  ;  from  Bend.  Beale  Isf.  Lomhardo  [2],  23,  565, 
633). — The  author's  investigations  include  the  determination  of  the 
freezing  points  of  saturated  solutions  of  the  chlorides,  nitrates,  and 
sulphates  of  potassium,  sodium,  and  ammonium,  and  of  the  tem- 
peratures ab  which  the  so-called  cryohydrates  separate.  The 
temperatures  were  determined  by  means  of  mercurial,  alcoholic, 
and  air  thermometers,  the  last  of  which  was  one  specially  con- 
structed by  the  author.  The  lowest  temperature  employed  ( —  31'4°) 
Avas  obtained  by  a  mixture  of  sodium  chloride  and  ammonium 
nitrate,  or  sodium  nitrate   and  ammonium  chloride.     The  tempera- 
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tiire  at  wliich  a  crjohydrate  of  two  salts  was  pz-ecipitatcd,  was 
always  lower  than  the  freezing'  point  of  the  saturated  solution  of 
cither  separately,  an<l  was  a|)|»roximately  equal  to  the  sum  of  the 
depression  of  the  freezin<^  points  of  the  individual  salts.  In  mixtures 
of  two  salts  which  contain  different  acids  and  bases,  only  those  are 
ca])able  of  fortninj^  a  saturated  solutitm  which  contain  that  salt, 
which,  of  the  four  formed  from  the  combination  of  both  acids  and 
bases  under  the  existing  conditions  of  the  experiment,  is  the  least, 
soluble.  The  others  are  unstalile,  that  is,  they  exchange  their 
radicles  during  coolinsf.  The  author's  experiments  support  x^ernst's 
statements  (Absti*.,  1890,8)  on  the  mutual  influences  of  the  .solubility 
of  salts.  J.   W.  L. 

New  Application  of  the  Cryoscopic  Method  to  the  determi- 
nation of  Molecular  Weights.  By  W.  Nkk.nst  (Zf^it.  jiJuisikal. 
Cln'iii.,  6,  57.3 — r)"?).-  In  a  former  paper  (Abstr.,  1890,  1368),  the 
author  showed  how,  when  the  solubility  of  a  liquid  in  any  solvent  was 
decreased  by  the  pi-csei  ce  of  some  third  substance  soluble  in  the  liquid 
hut  not  in  the  solvent,  the  freezing  jioint  of  the  original  solution  was 
laised,  and  that  this  raising  of  the  fi'eezing  point  could  be  used  in 
molecular  weight  determinations.  As  then  pointed  out,  solutiims  of 
ether  in  waterare  suitable  for  such  determinations,  and  in  the  present 
paper  a  number  of  new  deteiminations  with  such  Sdluiions  aie  re- 
corded which  denjonstrate  the  great  accuracy  of  the  method.  It  is,  of 
course,  necessary  that  the  substance  taken  should  be  quite  insoluble 
in  the  water,  otherwise  greater  values  than  the  theoretical  Avill  be 
obtained.  H.   C. 

Determination  of  Molecular  Weights  by  the  Ebullition 
Method.  By  E.  Beckmann  (Znt.  physikal.  Chun.  6,  437 — 4'/o).— 
'J'he  apparatus  employed  has  already  been  described  by  tlie  author 
(Abstr.,  1889.  933).  The  present  paper  contains  his  experimental 
results  presented  in  nnnierous  tables  and  curves.  Benzene,  chloro- 
form, and  carbon  bisulphide  as  solvents  give  normal  numbers  for  the 
hydrocarbons,  carbonvl  compounds,  and  ethereal  salts  ;  but  for  acids 
they  yield  i-esults  which  point  to  a  dissociation  of  double  molecules. 
In  acetic  acid  or  alcohol,  the  acids  have  the  normal  molecular  weight. 
Ethyl  acetate,  ethyl  ether,  and  acetone  give  noi*;ijal  numbers,  in- 
creasing somewhat  with  the  strength  of  the  solution,  as  is  usual] v 
the  case.  The  values  for  cadmium  iodide  in  aqueous  solution 
scarcely  vary  at  all  with  the  concentration;  those  for  mercuric  chlor- 
ide, on  the  other  hand,  increase  rapidly  with  it. 

Tables  of  the  molecular  elevation  of  the  solvents  at  different 
temperatures  are  given,  and  also  a  table  of  the  elevation  caused 
by  solution  of  one  gi-am-molecule  in  100  c.c.  of  solvent.  The 
author  especiallv  recommends  the  use  of  ether  as  solvent. 

J.  ^\. 

Osmotic  Pressure  from  the  Standpoint  of  the  Kinetic 
Theory  of  Gases,  By  L.  Bultzmaw  {Zeit.  plnj.-nLal.  Ckem.,  6, 
474 — 480). — The  author  considers  a  cylinder  closed  at  each  end  by 
a  piston,  and  divided  in  the  middle  by  a  semipermeable  septum. 
In  one  compartment  is  contained    a  dilute  solution,   ihe  solvent  of 
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wbicli  alone  can  pass  through  the  septum  ;  the  other  compaitmeiit 
contains  the  pure  solvent.  The  pressures  on  the  pistons  are  adjusted 
so  as  to  produce  equilibrium.  Tliis  system  is  treated,  with  respect 
to  the  forces  in  play  between  the  diiierent  parts,  after  the  manner 
adopted,  in  the  kinetic  theory  of  gases.  It  is  ft)Uiid  in  tins  way  tliat 
the  resultant  of  all  the  forces  in  the  two  conipfii-tinents  producing 
pressure  on  the  septum,  that  is,  the  osmotic  pressure,  is  equal  to  the 
oaseous  pressure  which  the  dissolved  substance  would  exercise  were  it 
distributed  as  a  gas  throughout  the  volume  occupied  by  the  solution, 
provided  that  the  ratau  kinetic  energy  of  a  dissolved  molecule  is 
assumed  to  be  equal  to  that  of  a  gas  molecule  at  the  same  temperature. 
The  author  also  diiicusses  the  phenomenon  of  diffusion  in  liquids 
from  the  same  point  of  view.  J.  ^V. 

The  Molecular  Theory  and  Electrolytic  Disscciation.  By 
G.  CiAMiCiAX  (Zeit.  phi/nikal.  Ch^m.,  6,  40o — 4U()j. — The  author, 
reasoning  from  the  geneially  accepted  ideas  of  the  nature  cf  mole- 
cules in  the  various  states  of  aggregation,  seeks  to  show  that  we 
might  expect  dissociation  of  salts  (together  #ith  powei-ful  acids  and 
bases)  into  their  ions  m  aqueous  or  alcoholic  solution,  and  in  the 
liquid  state.  J.   W. 

The  Association  Hypothesis  in  its  Relation  to  the  Theories 
of  Clausius  and  Van't  Hoff.  By  J.  Thalbe  (L'er.,  23,  ;^5.x2- - 
3589). — The  dissociation  theory  of  Ari'henius  has  been  criticised 
by  the  author  in  a  former  paper  (this  vol.,  p.  2-55).  For  this 
theory  he  now  proposes  to  substitute  another,  the  association  h^-po- 
thesis,  which  is  based,  not  on  the  decomposition  of  simple  mole- 
cules, but  rather  of  molecular  aggregates  (compare  Armstiong,  Trans., 
1888,  116).  To  bring  such  a  liypothesis  into  accordance  with 
Clausius's  theory  of  electrolytic  conduction,  he  considers  it  sufficient 
t )  assume  that  double  and  more  complex  molecules  take  no  part  iu 
conveying  the  current.  He  illustrates  his  theory  by  the  discussion  of 
the  behaviour  of  a  double  molecule  (KCl)^,  and  adduces  the  existing 
evidence  in  favour  of  the  assumption  of  complex  molecules  in  pure 
liquids  and  in  solution.  The  validity  of  Avogadro's  law  for  dilate 
solutions  he  would  still  consider  an  open  question.  J.   W. 

Concordance  in  Atomic  Weight  Determinations.  By  F.  W. 
Clarke  {Amer.  Chem.  J.,  13,  34 — o7) — Partridge,  in  his  recent  de- 
termination of  the  atomic  weight  of  cadmium  (this  vol.,  p.  399),  does 
not  state  the  values  he  assumed  for  the  atomic  weights  of  carbon  and 
sulphur  in  his  calculations.  Working  back  from  his  tigures,  the 
author  finds  the  numbers  taken  were  12  and  32  respectively,  which 
numbers  gave  as  a  mean,  Cd  =  11F8015,  with  the  extreme  range 
from  lowest  to  highest  result  of  only  0"075.  If,  however,  the  weights 
adopted  by  Stas,  C  =  12005  and  8  =  32-074,  be  taken,  the  difftrent 
values  for  cadmium,  calculated  from  Partridge's  three  series  of 
exjjeriments,  vaiy  by  nearly  one-fourth  of  a  unit,  the  small  variations 
iji  the  low  atomic  weights  being  multiplied  in  the  higlier  figure.      On 
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tlio  other  hand,  if  O  =  IG  be  taken  as  the  standard  of  comparison, 
and  the  symbols  of  the  elements  carbon  and  sulphur  ai'e  used  algcl)- 
raically  to  represent  their  atomic  weifi-lits,  the  numbers  obtained  in 
the  three  series  of  experiments  may  be  respectively  transformed  into 
the  three  linear  equations  : — 

(i.)  -MVOiiiJ  Cd  =  l•27•^28  C  +  2493'i06, 
(ii.)  30-801  Cd  =  -  30-8U1  S  -f  4428-736, 
(iii.)  28027  Cd  =  143-940  C  -  IOj  S  +  4606272, 

\>hich  may  be  solved  without  previously  assuming  the  value  of 
tither,  anil  give  the  numbers  Cd  =  llV/boO.  C  =  11-9958,  and 
IS  =  320002,  which  are  inde[)endent  of  all  errors,  except  those  of  the 
investigator's  work,  which  are  divided  into  three  portions  instead  of 
bi  iiig  accumulated  on  that  of  cadmium  (com]»ai'c  Strecker,  Ainialen, 
59.  2S0).  The  authoi-  sugsrests  the  desirability  of  attempting  new 
(literminatioiis  of  ;itomic  weights  which  would  lie  between  and  con- 
nect the  existing  data.  For  example,  in  the  case  of  cadmium,  the 
numbers  obtidued  by  Dumas  and  by  Huntington,  on  the  one  hand, 
a  id  Partridne.  on  the  other,  differ  bv  half  a  unit;  the  ratios 
CdO  :  CdS04^'Cd  :  O,  Cd  :  S.  Cd  :  Ajr,  Cd^  CI,  and  Cd  :  Br  all  seem  to 
l>e  capable  of  direct  measurement,  and  would,  if  determined,  check  each 
other  and  the  older  values.  A  system  of  such  interlacing  ratios  can 
be  collectively  discussed  by  the  method  of  least  squares,  so  as  to 
distribute  errors  of  observation,  the  constant  eiTor  of  any  one  series 
of  data  being  equivalent  to  an  accidental  error  in  its  relations  to  the 
other  series.  In  a  large  system  of  ratios,  the  constant  errors  will  tend  to 
neutralise  each  other  to  a  considerable  degree,  and  would  partially 
eliminate  errors  which  are  magnified  and  accumulated  by  the  current 
methods  of  computation.  G.   T.   M. 

Sulphonation  of  Quinoline  and  Phenol.  By  H.  Fllda  {Zt:if. 
paiisikul.  Chem.,  6,  4'.'(.) — .j'Jo).  —  The  object  of  the  experiments  de- 
tailed in  this  pa  pel-  was  that  of  studying  other  cases  of  non-reversible 
reactions  similar  to  that  investigated  by  Gier.^bach  and  Kessler  in  the 
nitration  of  benzene  (Absti'.,  1889,  10).  The  sulphonation  of  quin- 
( line  was  effected  with  fuming  acid  of  varying  concentrations,  an  acid 
containing  no  anhydride  having  no  action  on  quinoline  below  100°. 
In  the  case  of  phenol,  a  dilute  acid  was  used,  the  action  of  the  concen- 
trated acid  being:  too  rapid.  Both  changes  were  studied  as  time  reac- 
tions. The  results  obtained  were  very  similar  to  those  in  the  case  of 
the  niti-ation  of  benzene  above  meniionec'.  Quinoline  and  phenol 
exercise  a  retarding  influence  on  the  reaction  1  etween  these  sub- 
stances and  sulphuric  acid  similar  in  effe(;t  to  that  of  the  benzene  in 
its  reaction  with  nitric  acid.  Hence  the  simple  laws  of  mass  action 
do  not  apply  to  these  cases,  the  reaction  being  coinplicated  by  other 
factors,  these  being  probably  the  amount  of  sulphouic  acid  and  (  i 
water  formed.  The  course  of  the  reaction  in  the  case  of  the  fuming 
acid  is  a  perfectly  similar  one  to  that  wnth  the  dilute  acid.  With  the 
fuming  acid,  the  anhydiide  alone  is  the  active  agent,  the  sulphuric 
acid  serving  only  as  a  diluent,  that  is  to  say,  it  has  the  same  function 
that  water  has  in  the  case  of  the  dilute  acid.  H.   C. 
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Hydrogen.  By  J.  A.  Wanklyx  and  W.  J.  Cuovkk  {Phil.  M"(i.  [5], 
30.  4ol  — 43.)). — The  passivity  of  hydrocen  gas  is  illustrated  by  its. 
remaining  unaltered  in  presence  of  solutions  of  the  following  sub- 
stances at  the  ordinary  temperature: — Feiric  chloride,  platinic  chlor- 
ide, potassium  ferricyanide,  nitric  acid  (sp.  gr.  1'42)  with  or  'vithout 
stiong  suljjlmric  acid,  aqua  regia,  and  chromic  acid.  Potnssium  per- 
maiiganHte  solution,  on  the  other  hand,  whether  it  be  alkaline,  acid, 
or  neutral,  is  attacked  bv  hydrogen  at  the  ordinary  temperature. 

J.  >V. 

Purification  of  Iodine  from  Chlorine.  By  F.  Musskt  (Zeit. 
anal.  Chem.,  30,  4.5). — The  iodine  is  fused  beneath  a  solution  of 
potassium  iodide  sufficiently  concentrated  not  to  boil  at  the  tempera- 
ture employed.  After  crushing,  draining,  and  washing,  it  is  free 
from  chlorine.     The  same  solution  may  be  used  repeatedlv. 

'M.  J.  S. 

Utilisation  of  Atmospheric  Oxygen.  By  G.  Kassner  (B'vql. 
pali/f.  ./.,  278.  4i3"^ — 47s ). — The  })resent  paper  is  a  continuation  of  a 
previous  communication  {ibid.,  274,  13t3)  in  which  the  author 
described  a  new  process  for  the  u'ilisation  of  atmosphei-ic  ox3-gtn  and 
the  compounds  on  which  tlie  process  is  based. 

With  ret^ard  to  the  preparation  of  the  calcium  plumbate,  further 
investigations  have  shown  that,  instead  of  heating  two  equivalents  of 
calcium  carbonate  and  one  of  lead  oxide,  it  is  preferable  to  use  a 
slight  excess  of  the  former,  say  about  5  per  cent.  In  this  wa}',  a 
spongy  product  is  obtained  which  admits  of  the  conversion  of  nearly 
the  whole  of  the  lead  oxide  into  plumbate.  It  is  more  advantage- 
ous to  employ  limestone  instead  of  whiting,  and  it  has  also  been 
found  unnecessary  to  use  mechanical  contrivances  for  keeping  the 
mixture  in  the  form  of  a  powder  during  the  heating  operation.  Tliis 
may  be  effected  in  an  ordinary  or  reverberatory  furnace  supplied  with 
a  good  current  of  atmospheric  oxygen.  For  the  production  of  oxygeJi 
on  a  large  scale,  the  author  now  recommends  heating  the  calcium 
plumbate  in  an  ordinary  furnace  in  the  presence  of  carbonic  aiihydr- 
ide,  when  oxygen  is  freelv  given  off  according  to  the  following 
equation  :— Ca-^PbO^  +  2Cbo  =  2CaC03  +  PhO  +  O.  It  will  thus 
be  seen  that  by  this  process  unlimited  quantities  of  oxygen  may  be 
obtained  from  one  and  the  same  material. 

The  author  considers  his  process  superior  to  the  methods  of  Brin 
and  Boussiugault  for  tlie  following  reasons  : — The  formation  of 
calcium  plumbate  is  effected  in  the  course  of  a  few  minutes,  its 
decomposition  by  means  of  carbonic  anhydride  is  complete,  whilst  the 
working  expenses,  cost  of  plant,  and  the  value  of  material  are 
extremely  small.  D.  B. 
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Selenium.  By  O.  Hinsheri;  (Aiuinle)i,  260,  40—52). — .\s 
pcleiiioiis  iiiihydi-idf  combines  readily  with  afomatic  orthodianiiiics 
with  eliniiiialion  of  2  mo!.><.  of  water,  e.xperinients  have  V)i'eu  made  in 
order  to  ascertain  wlietlier  it  l>ehave.s  like  an  oitliodiketorie  iu  other 
leactions  ;  it  lias  been  found,  liawever,  that  it  has  no  otiiei-  properties 
in  common  willi  ketones. 

Seleniou.s  aniiydride  dis.solves  fively  in  hot  acetic  acid  containing 
water,  and,  on  cooling  the  solution,  selenious  acid  is  depo.«ited  in 
crystals  having^  I  he  composition  HjSeOj,  It  is  only  sparingly  soluble 
in  boiling  acetic  anhydride,  from  wliich  it  crystallises  unchanged, 
but  when  heated  with  acetic  anhydnde  at  180 — 200°,  it  i.s  reduced  to 
selenium,  the  anliydiide  being  oxidised  to  carbonic  anhydride  and 
other  compounds.  When  a  solution  of  .seleniitus  anhydride  in  90  per 
cent,  alcohol  is  evaporated  over  sulphuric  acid,  there  remains  a  syrup 
which  slowly  loses  water  and  alcohol,  leaving  a  residue  of  selenious 
anhydride.  If,  however,  an  ab-<olute  alcoholic  solution  of  selenious 
aniiyiiride  is  evapui-ated  over  calcium  cidoride.  large,  transparent, 
(|uadratic  plates,  having  the  composition  .SeOj.CiHgO,  are  deposited  ; 
these  crystals  lose  theii- alcohol  over  sulphuric  acid. 

When  selenious  anhydnde  is  ti"eated  with  phenylhydrazine  or  with 
plienylhydrazinesiilphonic  acid  under  vai-ious  conditions,  it  is  reduced 
to  .selenium  ;  hydroxylamine  has  the  same  act'on.  Selenium  tetra- 
chloride reacts  energetically  with  ptenylhydrazine  in  benzene  solu- 
tion, the  products  being  >eleninm,  phenylliy<lrazine  hydrochloride, 
and  a  thick,  liquid  oxidation  product  of  the  hydrazine. 

A  cry.stalline  compound,  which  is  pr.)b{ihly  impure  selenious 
cyanide,  .Se2(CN^)2,  is  formed  when  powdei-etl  selenious  anhydride 
(i  mol.)  is  heated  at  100"  with  anhydrous  iiydrogen  cyanide  (about 
t)  mols.)  and  aettic  anhydride  (2  to  3  mols.i  iu  sealed  tubes  until 
solution  is  comjjlete.  On  evaporating  the  solution  over  potassium 
hydroxide,  the  product  is  deposited  in  yellowish  cystals  which,  uudei" 
the  microscope,  are  seen  to  consist  of  brownish  plates  mixed  with  a 
few  needle-shaped  crystals;  the  two  kinds  of  crystals  could  not  be 
st'paraterl.  It  is  readily  decomposed  by  warm  alcohol,  water,  dilute 
acids,  and  alkalis,  yielding  selenium,  seleni  'Us  acid,  and  hydrocyanic 
acid  or  a  cyanide  ;  it  has  an  intensely  disagreeable  smell,  aiid  its 
vapours  are  very  poisonous. 

Aniline  saUnitt;,  H-jSeOs.CsHi'NHj,  is  precipitated  in  crystals  when 
an  ab.solute  alcoholic  solution  of  selenious  anhydride  (1  mol.)  is 
mixed  with  an  ethereal  solution  of  aniline  (2  mols.)  and  then  a  littie 
Avater  added  ;  it  cry .-tallises  from  water,  in  which  it  is  readily  soluble, 
in  colourler-s  needles,  and  melts  at  95"'.  Jt  is  completely  decomposed 
by  water  at  100 — 110°,  yielding  an  amorphous,  dirk-blue  substance 
which  contains  selenium,  carbon,  hydrogen,  and  nitroynn.  and  is  in- 
soluble iu  all  >olvents  except  concentrated  sulphuric  avid,  from  which 
it  is  reprecipitated  on  the  addition  of  water. 

Selenious  anhydride  seems  not  to  combine  with  carbamide,  but  it 
reacts  readily  with  phenyl  mercaptide,  yielding  phenyl  bisulphide  and 
a  selenium  comjiound,  the  nature  of  which  could  not  be  deter- 
mined. 

The  author  is   of   the  opinion  that,  in  oi-der   to  account  for  the 
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Stability    of  piaselenole    derivatives,    it    must    be    assumed   that   the 
jiiaselenole  nucleus  has  the  constitution 


F.  S.  K. 

The  Discovery  of  Nitrogen  Hydride,  Azoimide.  By  D.  Mex- 
riF.LEEFF  [Ber..  23,  o464- — 8472). — The  preparation  of  nitrogen  liydride, 
azoimide  (Curtius,  this  voL,  p  56),  and  the  ]irepnration  of  nickel  carbon 
monoxide  (Mond.  Laager,  and  Qaincko,  Trans.,  1890,  74'.')  must  be 
ranked  amongst  the  most  important  chemical  discoveries  of  last  year. 
Althougli  tie  author  never  published  any  statcm"nt  with  leferenre  to 
the  compound  recently  described  by  Curtius.  the  possibility  of  its 
existence  was  nevertheless  foreseen  by  him.  in  consequence  of  certain 
A'iews  he  held  regarding  nitriles,  these  views  having  been  advanced 
in  a  paper  communicated  to  the  first  congress  of  Russian  naturalists 
in  1867.  and  also  in  his  Principles  of  Chemistri/  (1868 — 1870). 

The  publicntion  of  these  views  at  the  present  time  may,  perhaps, 
help  to  explain  the  structure  of  nitrogen  hydride,  and  to  indicate  its 
position  among  the  other  known  compounds  of  nitrogen,  possibly 
also  to  point  out  reactions  and  new  methods  by  which  thi.«  interest- 
ing acid  may  be  prepared,  and  in  this  way  throw  some  light  on  the 
nature  of  the  metallic  compounds  of  nitrogen. 

When  an  element  R  comb  nes  with  univalent  elements  X,  to  form  a 
compound  of  the  formula  RX„,  the  corresponding  salt -forming 
hydrate  his  the  composition  R07(0H)„  _  „!,  in  which,  however, 
the  total  number  of  oxygen  atoms  is  never  more  than  four;  this 
statement  is  based  on  conclusions  drawn  from  a  study  of  the  periodic 
system,  in  accordance  with  which  the  relationship  between  the  com- 
jiosition  of  the  hydride  and  that  of  the  higher  salt-forming  oxides  on 
the  o:je  hand,  and  between  the  composition  of  the  hydrates  and  that  of 
the  hydrogen  compounds  on  the  other,  in  the  case  of  any  element, 
may  be  expressed  as  follows: — (1)  The  sum  of  the  valencies  of  the 
hydrogen  and  oxygen  atoms  (in  the  highest  salt-fomiing  oxides) 
w  hich  can  combine  with  any  element  is  equal  to  eight ;  (2)  the 
number  of  oxygen  atoms  in  th^h-ghest  salt-forminghydrates  is  four: 
and  as  a  consequence  of  the  first  two  conclusions  (3),  the  greatest 
quantity  of  hydrogen  in  the  salt-forming  hydroxides  is  not  greater 
than  that  in  the  hydride  of  the  element,  when  the  hydride  is  a 
gaseous  compound  of  the  formula  RH„. 

It  is  evident,  therefore,  firstly,  that  an  element  R.  which,  like 
niti'Ogen.  for  example,  forms  compounds  of  the  composition  RH3  and 
R2O5.  or  in  general  RX3  and  RX5,  cannot  form  a  salt-forming  hydrate 
of  the  formula  R(0Hj5,  although  the  compound  R(OH);,  is  capable 
of  existence.  Secondly,  that  even  the  hif/hest  hydi-ate  RHmO,  may 
lose  a  part  of  its  water,  forming  incomplete  hvdrates  such  as  H3PO4  = 
PO(OH),.  H.PsO:  =  [ PO(OH),],0.  and  P6,(0H).  Thirdly,  that 
the   forms    of    the    normal  ammonium    salts    of  any   element  must 
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foircsponrl  with  tlic  hydi'atfs  of  the  element,  and,  consequf-ntls-,  may 
contain  oxvf^en  atoms  other  than  those  which  niiite  the  ani- 
iiiotiinm  rndicles  io  the  element  R;  the  compounds  XO.(^ONH,). 
S0,(0H)(0NH4).  C0(0U;(0NH4),  COfOXH^^o,  COH(ONH»),  Ac. 
may  be  quoteil  as  examples  of  substances  of  this  nature. 

When  such  ammoTiinm  salts  as  these  lose  the  elements  of  water, 
amides  are  furmeti  in  the  fifst  place  by  the  elimination  of  water  from 
tlie  ONH4  group  ;  wh'-n  the  amides  themselves  lose  the  elements  of 
water,  a  process  whicli  can  only  take  place  in  the  case  of  those 
dei'ived  from  ammonium  salts  of  the  type  p-iven  above,  whicli  contain 
excess  of  oxygen,  nitriles  are  formed  ;  ammonium  liyilrogen  sulphate, 
for  example,  wcjuid  first  vield  the  amide  SOjf  OH)*NHj.  and  then  the 
nitrile  SO,HX. 

Now,  since  nitrogen  and  phosphorus  form  tlie  compounds  XH.,  and 
PH,  respectively,  their  liighest  possible  hydrates  are  the  follow- 
ing:— 

:\reta-:  X^Oj.H.O  and  P.()„H,0  =  2POrOH),  -  2H,0. 
Pvro-:  Xo()5.2H.,0  .,  P..O.,2H.O  =  2POfOHj3  -  H  .0. 
Ortho-:  X.U5,;JH,0  and  P,0„:3H,0  =  -JPOcOH),. 

The  complete  hydrates,  on  the  other  hand,  as,  for  example, 
Xo04,5H,iO  =  2X('OHj5,  are  unstable  compounds,  which  are  usually 
I'egarded  simply  as  solutions  ;  the  ortho-  and  pyro-hydrates  of  nitric 
acid  must  also  be  regarded  as  unstable  compounds,  whereas  the  cor- 
responding derivatives  of  phosphorus  have  long  been  looked  on  as 
t^isrinct  and  definite  hv(1rat«-s,  on  account  of  the  existence  of  rhe  cor- 
responding salts.  As,  on  the  other  hand,  in  its  basic  mercury  anci 
lead  salts,  nitric  a'.-id  shows  a  tendency  to  form  ortho-salts,  the  lact 
that  nitiogen  compounds  analogous  to  di.sodium  hydrogen  phosphate, 
P0fOHj(()X'aJ2,  cannot  be  easily  produced,  is  simply  one  of  the 
])eculiarities  which  distinguish  nitrogen  from  phosphorus,  and  which 
show  the  relative  stability  of  phosphoric  anhydride  and  ammonia 
compared  Avith  nitric  atihvdride  and  hydrogen  phosphide,  PH3.  It 
may.  therefore  be  considered  as  probable  that,  in  addition  to  the 
meta-,  or  ordinary,  ammonium  nitrate,  XO/OXH,,  the  pyro-  and 
ortho-compounds,  or  the  di-  and  tri-amraonium  nitrate, 

XO(OH)(OXH,):  and  X0(0NH,)3, 

and  the  corresponding  amido- or  anhydro-derivatives  NO-i(OXHi)XH. 
and  XO.,(OXH4j2XH3  are  capable  of  existence.  Both  these  anhydi(»- 
compojnds  have,  in  fact,  been  prepared  by  Divers  (this  Journal,  187l», 
•">'.;*8).  who  considered  ihem  as  solutions  in  which  the  tendency  of 
ammonium  nitrate  to  liquefv  anhydrous  ammonia  is  exhibited;  but, 
in  the  f'oUowitig  year.  Raoult  proved  that  the  liquid  produced  in  this 
way  has  a  definite  composition,  X(Jj(OX'H4j2XH:;,  and  that  between 
— 10^  and  +  28  .  it  is  decnmposed  into  a  definite  solid  compound  of 
the  composition  XOol  OXHi^XHa.  which,  in  its  turn,  is  readily  dis- 
sociated on  warming  with  liberation  of  ammonia. 

These  compounds,  then,  the  existence  of  which  was  rendered  prob- 
able from  the  conclusions  arrivtd  at  above,  corre>ponil  with  the 
incomplete    hydrates     of     (ortho-,     meta-,    and    pyro-^     nitric     acid. 
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and  must,  therefore,  to  a  certain  extent,  have  an  amide-like 
nature,  in  which  case  it  is  to  be  expected  that  they  would  be 
converted  into  uitriles  by  further  loss  of  the  elements  of  water. 
Assuming  that  the  elimination  of  water  takes  place  as  completely  as 
possible,  then,  jnst  as  ammonium  nitrate  is  convered  into  the  nitrile, 
nitrous  oxide,  the  compound  NH^XO^NHj  would  yield  the  nitrile 
N3H,  and  the  compound  NH4N03,2XH:,  the  nitrile  S^Hi ;  the  second 
(if  these  nitriles  is  Curtius'  nitrogen  hydride,  the  tliird  is  its  am- 
monium salt  Na'NH4. 

As  regards  the  properties  of  nitrogen  hydiide,  which,  at  the  first 
consideration,  seem  to  be  very  unexpected,  it  can  be  shown  that  they 
f. rj  capable  of  easy  explanation.  The  simplest,  and  at  the' same 
time  the  most  plausible,  view  of  the  conversion  of  ammonium  salts 
into  amides  and  nitriles  consecutively  is,  that,  in  the  first  place,  the 
elements  of  water  are  eliminated  solely  at  the  expense  of  the  ONH^ 
group;  it  is  in  this  way  that  all  acid-amides  are  produced.  When, 
I  owever,  the  oxygen  of  the  ONH4  and  OH  groups  has  been  taken 
away,  any  further  loss  of  water  can  only  take  place  by  the  combina- 
tion of  the  hydrogen  of  the  aniido  group  with  the  oxvgen  of  the  acid 
ladicle,  as  is  the  case,  for  example,  in  the  formation  of  HCN  from 
Ji-CO-NH,. 

If  these  arguments  are  borne  in  mind  in  considering  the  formation 
of  hydrogen  nitride,  it  is  clear  that  it  may  be  regarded  as  derived 
f.'om  the  di-ammonium  salt  of  orthonit.'ic  acid, 

X0(OH)(ONH4)(OjS^H,), 

bv  the  elimination  of  4  mols.  of  water.  The  resulting  compoand 
NHXN  contains  two  nitrogen  atoms  originally  belonging  to  am- 
monium gi'onps.  and  only  one  which  belongs  to  the  nitric  acid 
molecule;  whilst  the  hydrogen  atom  also  belongs  to  the  elements  of 
niti'ic  acid,  and  must,  in  consequence,  possess  the  same  character  as 
i  I  acids,  not  as  in  ammonia;  considering  also  the  energetic  acid 
nature  of  nitric  and  nitrous  acid,  compared  with  carbonic  acid,  for 
example,  and  the  position  of  nitrogen  in  the  periodic  system,  which 
assigns  to  it  more  marked  acid-fo!-ming  properties  than  cai-bon.  it 
follows  that  the  nitrile,  hydrogen  nitride,  must  have  a  distinctly 
acid  character.  This  conclusion  is  based  on  the  fact  that  hydrogen 
cyanide,  the  nitrile  of  formic  acid,  has  a  distinctly  acid  character, 
notwithstanding  that  the  hydrogen  atom  of  the  nitrile,  when  forming 
a  component  of  the  molecule  of  formic  acid,  is  not  replaceable  by 
metals,  and  that  it  is  subject  to  the  influence  of  carbon,  a  feebler  acid- 
forming  element  than  nitrogen.  The  hydrogen  atom  in  hydrogen 
cyanide  must  owe  its  acid  character  to  the  influence  of  the  nitrogen 
and  the  carbon  atom,  and  since  the  hydrogen  atom  in  nitrogen 
hydride  is  in  combination  with  nitrogen  only,  which  is  so  decidedly 
an  acid-forming  element,  it  must  have  the  properties  of  an  acid. 

Now,  if  nitrogen  hydride  is  in  reality  a  nitrile,  it  should,  like  the 
cyanogen  compounds,  have  many  peculiar  properties  ;  as,  up  to  the 
))resent  time,  it  has  been  but  little  investigated,  it  may  be  of  interest 
to  predict  a  few  of  the  properties  which,  on  further  examination, 
nitrogen  hydride  may  be  found  to  show.     It  is  probable,  lor  example, 
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tlifit  the  ammonium  salt  Nj'^Hi,  wliich  seems  to  be  an  asymmetrical 
compound,  and,  to  a  certain  extent,  auulogous  to  ammonium  cjanate, 
will  underj^o  iiittamolecular  cban^^e  under  suitable  conditions, 
jierhaps  on  wartninir  its  solution,  and  be  converted  into  the  sym- 
metrical amide  2s'(XH2)!N(NH2),  the  amido-nitrile  of  triammonium 
orthoiiitrale.  Aeain,  it  is  probable  that  if  nitrogen  hydride  should 
form  a  double  salt  with  iron  and  potassium,  this  compound  will  give 
i-ise  to  a  series  of  characteristic,  coloured  salts,  which  would  be 
analogous  to  the  salts  of  hydrofeiTocyanic  acid,  and  also  to  a  series 
of  compounds  of  the  compositi'wi  Fe„N3«,  corresponding  with 
Prussian  blue,  which,  if  capable  of  existence  in  the  dry  state,  would, 
doubtless,  be  highly  explosive.  As  regards  the  capability  of  forming 
polymerides,  it  may  lie  assumed  that  the  behaviour  of  hydrogen 
nitride  and  its  derivatives  is  already  indicated  by  the  behaviour  of  the 
analogous  phosphorus  compounds,  such  as  chlorophosphamide,  PaXiClc, 
and  pliospham  ;  the  latter  is  probably  a  jjolymetide  of  the  composi- 
tion (^PHXj,,.  and  not  the  next  analogue  of  nitrogen  hjdiide,  and  it 
was,  in  fact,  a  couhideratiim  of  this  view  of  its  nature  which  led  the 
author  to  foresee  the  existence  of  nitrogen  hydride.  F.   S.   K. 

Preparation  of  Hydrogen  Phosphide.  By  R.  Lupke  (Chem. 
I  \iitj-.,  Ibl'U,  li,  (J4:'2 — 04.3  ;  fruui  Z'sit.  j.  jjhy.sikal.  and  them.  Unfeiru-ht., 
3,  :26U — 289). — Tin  and  zinc  phosphides  are  pi-epared  by  adding  the 
ecjuivalent  quantity  of  amorphous  phosphorus  to  the  respective  metals 
in  the  molten  sta  e  covered  with  ammonium  carbonate  ('f).  Iron 
])hosphide,  FeP,  by  heating  finely  divided  iron  and  amorphous  phos- 
j.liorus  together;  copper  phosphide,  by  heating  copper  tilings  with 
amorphous  phosphorus  ;  magnesium  phosphide,  by  adding  tlie  equiva- 
lent quantity  of  amorphous  phcjsphoius  to  melted  magne>ium  ;  sodium 
])hosphiili',  by  cai'elully  adding  yellow  phosphorus  to  fused  sodium 
under  petroleum.  The  phosphides  of  tin,  zinc,  iron,  and  i,*opper  are  not 
decompo.-5ed  by  water;  whil>t  those  of  sodium  and  magnesium,  like 
tbat  of  calcium,  are  decomposed  by  water.  From  magnesium  phos- 
jihide,  whether  decomposed  by  water  or  by  dilute  hydrochloric  acid, 
nou-spontrtueously  iutlammable  hydrogen  phosphide  is  obtained. 
From  sodium  piiosphide,  spoutanetjusly  intlammable  hydrogen  phos- 
phide is  obtained,  which,  in  a  great  measure,  readily  changes  to  solid 
pho^phide.  The  phosphides  ot  tin  and  zinc  are  decomposed  by  cold 
dilute  hydrochloric  or  sulphuric  acid,  but  those  of  iron  and  copper 
are  but  slightly  attacked  even  on  boiling. 

For  the  preparation  of  hydrogen  phosphide  from  the  phosphides  of 
tin,  zinc,  or  magnesium,  an  Erlenmeyer  nask  of  2U0-  3'JUc.c.  capacity 
is  fitted  with  a  stopper  carrying  three  tubes  ;  the  one  conuucts  carb- 
onic anhydride  gas  to  the  bottom  of  the  tiask  to  displace  the  aii-, 
the  second  admits  the  dilute  acid  from  a  tap-tunnel,  tbe  third  is 
The  delivery  tube.  To  the  latter  is  attached  a  tube,  tilled  with  glass 
wool,  from  which  the  gas  passes  out  intj  nitric  acid  in  a  dish.  In  the 
case  of  tin  phosphide,  tlie  tlask  is  warmed  gently  on  the  water-bath 
at  the  commencement,  after  wliich  the  reaction  proceeds  regularly  lor 
thirty  minutes  to  one  hour,  when,  as  the  re  iction  becomes  slower,  the 
tia.-k  may  be  again  warmed.      In  the  ease  of  zinc  or  magnesium  phos- 
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])liide.s,  no  external  heating  is  requisite.  The  method  is  preferable  to 
the  preparation  with  potassium  hydroxide  and  phosphorus  or  to  that 
with  calcium  phosphide,  and  demonstrates  the  formation  of  the  phos- 
phide of  hydrooren  in  analogous  manner  to  the  other  compounds  of 
hydrogen  with  the  non-metals,  ammonia  excepted.  The  preparation 
of  zinc  phosphide  is  also  especially  recommended  as  being  simple. 
The  synthesis  of  hydrogen  pliosphide  may  be  shown  by  pu.tting 
sodium  phosphite  or  hypophosphite  into  a  hydrogen  generator,  when 
the  phosphide  is  readily  detecte  1  in  the  gas  evolved.  J.   "W.   L. 

Combination  of  Ammonia  with  Phosp>^onis  Chlorides  and 

Bromides.  By  A.  Bk.<so.v  (Cnmpt.  r.^nd..  HI.  972— 974).— Phos- 
phorus trichloride  combines  with  dry  ammonia  with  development  of 
heat  and  formation  of  a  white  solid  to  which  Persoz  gave  tlie  formula 
PCLi.-iXH;,,  and  Rose  the  formula  PCI^-.^NHs.  The  author's  analyses 
confirm  Hose's  formula. 

Ammonia  acts  very  energetically  on  pho.sphorus  pentaohloride 
•with  formation  of  a  considerable  quantity  of  ammonium  chloride, 
resulting  most  probably  from  the  partial  dissociation  of  the  penta- 
chloride  in  consequence  of  the  great  development  of  heat.  If,  how- 
ever, tlie  pentachloride  is  dissi)lved  in  carbon  tetrachloride  and  dry 
ammonia  is  slowly  passed  into  the  solution,  care  being  taken  to  avoid 
elevation  of  temperature,  a  white  substance  separates,  which  is  some- 
what stable  in  air  and  even  when  heated  at  200° ;  it  has  the 
composition  PCl^SXHs.  Phosphorus  pentabromide,  under  the  same 
conditions,  yields  a  compound  which  is  precisely  similar  in  appear- 
ance, but  has  the  composition  PBrs.DXHs. 

The  action  of  phosphorus  trichloride  on  phosphine  at  the  ordi- 
nary temperature  produces  the  .solid  hydride  P..H,  and  not  phos- 
phorus as  Rose  stated.  Tliis  reaction,  in  fact,  affords  a  convenient 
process  for  the  preparation  of  this  hydride  in  a  pure  state.  The 
reaction  does  not  take  place  at  — 20°,  but  the  trichloride  absorbs  a 
considerable  quantity  of  phosphine,  and  when  the  liquid  returns  to 
the  ordinary  temperature,  the  solid  hydride  is  formed.  Phosphorus 
ti'ibromide  behaves  in  a  similar  mannei",  but  the  reaction  proceeds 
even  at  -20°.  C.  H.  B. 

Preparation  of  Pure  Phosphoric  Acid.  By  M.  Xicolas  (Compf. 
rend..  Ill,  974 — 975;. — Powdered  cahdum  phosphate  is  added 
gradually  to  a  slight  excess  of  commercial  hydrofluoric  acid  diluted 
with  an  equal  volume  of  water,  and  contained  in  a  leaden  or  platiniuu 
vessel.  There  is  considera!)le  development  of  heat,  an  i  the  liquid 
must  be  thoroughly  agitated.  When  the  action  naoderates,  the 
liquid  is  gently  heated,  water  being  added  to  make  up  for  loss  by 
evaporation.  When  the  liquid  becomes  viscous,  the  excess  of 
hydrogen  fluoride  begins  to  escape,  and  the  mixtui-e  is  then  heated 
until  the  expulsion  of  the  acid  is  complete.  The  syrupy  liquid  thus 
obtained  contains  from  60  to  70  per  cent,  of  phosphoric  anhydride  in 
the  form  of  orthophosphoric  acid.  With  pure  materials,  the  phos- 
phoric acid  obtained  is  very  pure  ;  if  bones  and  ordinary  acid  have 
been    used,    the   product    must    be   heated    to    carbonise    the   organic 
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matter,  dissolved  in  water,  tilteieii,  and  again  cvaj)orated.  Pyroplios- 
Itlioric  atid  metapliosphoric  acids  can  l)e  obtained  by  evaporating  at 
liiglier  temperatures. 

If  hydrofluoric  acid  is  added  drop  by  drop  to  a  large  excess  of 
]«)wdercd  calcium  phosphate,  and  the  pi-oduct  is  exti-acted  with  -warm 
water,  the  solution,  on  evaporation,  leaves  a  residue  containing  the 
various  salts  described  Ly  Ki  l^iiimeyer.  C.   H.   B. 

Redetermination  of  the  Atomic  Weight  of  Cadmium.      By 

Iv  A.  P.\i;ii;iiH,i:  ( Avier.  ./.  ,S<:i.  ^.3  .40.  ;;77 — .'384).— The  jiurifica- 
tion  of  the  cadmium  was  effected  by  distillation  in  a  A-acuum  in  tube 
retorts  of  glass,  aboiit  800  mm.  in  length  and  20 — 2')  mm.  in  diameter. 
About  iOO  grams  of  cadmium  was  distilled  until  60  grams  had  passed 
over,  and  the  distillate  was  again  distilled  until  about  one-half  had 
j)assed  over.  The  residue  in  the  hist  distillation  wlien  examined 
:;pectroscopically  was  found  to  contain  lead,  iron,  thallium,  a  little 
copper,  and  traces  of  zinc  ;  the  residue  from  the  second  distillaticn 
was  found  to  be  entirely  free  from  these  impurities.  All  the  cadmium 
used  in  the  investigation  was  purified  in  this  manner  by  double 
distillation. 

Three  methods  were  used  for  determining  the  atomic  weight. 

J.  Cadmium  oxalate  was  converted  into  the  oxide  by  heating, 
("are  must  be  taken  that  the  temperatui-e  does  not  become  too  high, 
oi-  reduction  or  volatilisation  of  the  metal  takes  place. 

J  I.  Cadmium  sulphate  was  converted  into  sulphide  by  heating  in 
a  current  of  hydrogen  sulphide.  The  sulphate  was  weighed  in 
stoj)pered  glass  tubes  to  prevent  the  absorption  of  water;  the  hydrogen 
sul])hide  was  obtained  from  antimony  sulphide,  and  was  therefore 
free  fiom  hydrogen,  and  it  was  ascertained  that  cadmium,  sulphide  is 
non-volatile  when  heated. 

III.  Cadmium  oxalate  wa.s  converted  into  sulphide  by  heating  in  a 
current  of  hydrogen  sulphide.  This  change  takes  place  at  a  tempera- 
ture much  below  that  which  is  required  to  convert  the  salt  into 
oxide. 

The  results  obtained  were  as  follows  : — 

T.  Mean  of  10  experiments,  111-8027.     Probable  error,  0010. 
II.  „  „  ]ll-79tV.».  „  „      0008. 

III.         „  „  111-8050.  „        „    0-ooy. 

Regarding  each  series  as  of  equal  value,  the  mean  of  the  three 
sei-ies  gives  lllSOlo  as  the  atomic  weight  of  cadmium,  with  0  =  16. 
(Compare  Clarke,  this  vol..  p.  390).  H.   C. 

Cuprammonium  Bromides.  By  T.  W.  Richakds  (Ber.,  23, 
3790 — 3791). — By  the  action  of  dry  ammonia  on  cupric  bromide,  a 
blue  powder  is  obtained,  which  readily  loses  part  of  its  ammonia  in 
the  air,  and  has  the  composition  CuBri,6NHj,  and  not  CuBr2,r)NH;,. 
as  given  by  Rammelsberg  (A)in.  Phys.  Chem.,  56,  246).  It  corre- 
sponds therefore  in  composition  with  the  chlorine  compound,  and 
may  be  termed  tetrammoncuprnnivinnitim  hrmnide.  It  is  soluble  in 
small  quantities  of  water,  but  (m  dilution,  cupric  hydroxide  separates. 
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On  exposure  to  the  air,  it  readily  loses  ammonia,  forming  an  olive- 
green  powder  ;  this  takes  place  even  more  easily  on  heating,  the 
substance  becoming  quite  green  at  165°  even  in  an  atmosphere  of 
ammonia.  It  then  has  the  composition  C«Br2,2NH:„  and  corresponds 
with  the  "  apple-green "  chlorine  compound.  It  readily  absorbs 
ammonia,  again  becoming  blue,  and  may  be  heated  to  200°  without 
alteration,  but  at  higher  temperatures  it  decomposes,  forming  copper 
and  ammonium  bromides,  &c.  It  dissolves  in  aqueous  ammoniam 
bromide  without  decomposition,  and  may  seemingly  be  recrystallised 
from  this  liquid.  Similar  crystals  may  be  obtained  by  caixtious 
addition  of  ammonia  to  a  mixtvire  of  cupric  and  ammonium  bromides. 

H.   G.   C. 

Mercury  Arsenates  and  Phosphates.  By  K.  Haack  (Chera. 
Cenfr.,  1890,  ii,  736 — 737;  from  Intiug.  Di^s.  Halle,  1890). — Mercuric 
arseiiate,  Hg3(As04)-.>,  is  prepared  by  adding  a  solution  of  mercuric 
nitrate  to  one  of  disodium  arsenate.  It  is  a  lemon-yellow  powder, 
very  slightly  soluble  in  water,  readily  sohible  in  hydrochloric  acid, 
sparingly  soluble  in  nitric  acid,  insoluble  in  arsenic  acid. 

Mercuric  phospliate,  Hg3(P04)3,  is  prepared  by  adding  a  strongly 
acid  solution  of  mercuric  niti'ate  to  one  of  disodium  phosphate.  It  is 
a  white  salt,  neutral  to  litmus,  I'eadily  soluble  in  hydrochloric  acid, 
but  insoluble  in  phosphoric  acid.  From  a  neutral  solution  of  mercuric 
nitrate,  the  salt  is  precipitated  with  admixture  of  normal  or  basic 
mercuric  nitrate. 

From  Solutions  of  mercuric  chloride,  disodium  ai*senatc  precipi- 
tates the  mercuric  arsenate  mixed  with  oxychloride.  From  solution 
of  mercuric  chloride,  disodium  phosphate  causes  a  reddish-brown 
precipitate  of  the  composition  HgCL  -r  "iHgO,  which  contains  a 
little  disodium  phosphate.  By  boiling  basic  mercuric  sulphate 
with  solution  of  disodium  arsenate,  a  mixture  of  normal  mercuric 
arsenate  and  mercuric  oxide  is  formed,  from  which  the  latter  may 
be  removed  by  boiling  acetic  acid  ;  an  analogous  reaction  takes 
place  with  disodium  phosphate.  Mercuric  iodide  does  not  react 
with  either  of  the  sodium  salts;  mercuric  oxide  does  not  react  either 
with  the  free  acids  or  the  salts.  The  double  mercuric  nitrate  and 
sulphide  does  not  react  with  the  sodium  salts  in  the  cold,  but  on 
heating,  mercuric  sulphide  is  precipitated. 

Mercurous  nitrate  (in  excess)  forms  a  double  salt  with  disodium 
arf^enate,  of  the  formula  SHg^AsO^  +  2(HgN03  +  HgoO).  If  the 
arsenate  is  in  excess,  the  normal  mercurous  arsenate,  HgsAsOi,  an 
crange-coloured  amorpiious  powder,  is  formed.  With  disodium  phos- 
phate, analogous  compounds  are  produced;  the  double  salt  contains, 
however,  basic  mercurous  nitrate. 

For  the  determination  of  nitric  acid  in  the  presence  of  arsenic  and 
phosphoric  acids  and  mercury,  these  were  precipitated  with  excess  of 
barium  hydroxide,  the  excess  of  the  precipitant  was  then  separated 
with  carbonic  anhydride,  and  the  nitric  acid  calculated  from  the 
amount  of  barium  remaining  in  the  solution.  J.  W.   L. 

Ultramarine.  By  J.  Hkintze  (/.  pr.  Chem.  [2],  43,  98—105).— 
The  claim  of  Kottig",  the  director  of  the  laboratories  of  the  Konigl. 
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I'orzellan-Mauufactur  in  Meissen,  as  a  discoverer  of  artificial 
ultramarine,  lias  been  overlooked,  and  mention  of  him  is  omitted  from 
rliemical  literature  :  yet  Kottig's  discovery  occurr.'d  in  the  spring  of 
1828,  Avhich  was  tlio  veiy  time  when  Gmelin  and  Giiimet  were  dis- 
puting as  to  ]iiiority.  The  manufactui-e  at  Meissen  is  now  abandoned, 
Itut,  as  tlie  ultranuiiine  emanating  therefrom  had  a  higher  value,  and 
was  in  greater  demand  than  many  other  products,  the  author  considers 
that  an  exact  description  of  the  process  of  manufacture  adopted  at 
these  works  will  prove  of  value.  As  success  depends  on  details,  it  is 
obvious  that  a  short  abstract  of  the  process  followed  would  be  of 
little  value.  A.   (J.  B. 

Removal  of  Gold  from  Suspension  and  Solution  by  Fun- 
goid Growths.  \iy  A.  Livkksidiik  (('h>n„.  Xrir.<,  62.  277 — 27:t, 
■J'.JO — "291). — In  various  bottles  of  distilled  water  holding  in  suspen- 
sion gold  reduced  from  the  chloi-ide  by  phosphorus  in  ethei",  and 
whicli  had  been  in  the  dark  for  years,  it  was  observed  that  the  gold 
had  only  settled  completely  in  those  l)ottles  in  which  fungoid  growths 
had  formed,  and  in  such  cases  the  metallic  gold  was  easily  detected  in 
the  growths.  Various  experiments  were  instituted  to  investigate  the 
matter,  and  a  solution  of  sodium  aurochloi-ide  was  exposed  in  the 
light  to  the  action  of  various  growth^,  such  as  tliose  nsuallv  met  with 
in  solutions  of  potassium  acetate,  citric  acid,  oxalic  acid,  magnesium 
sulphate,  and  potassium  tartr;ite.  also  cheese  and  banana  moulds  anrl 
l)read,  and  other  organic  matter,  all  of  which  not  alone  removed  gold 
in  suspension  but  also  from  solution.  The  growths  do  not  form  in 
the  presence  of  carbon  bisulphide,  chloroform,  benzene,  or  turpentine, 
neither  did  the  oxalic  acid  mould  thrive  or  act.  D.   A.  L. 

Ammoniacal  Derivatives  of  Ruthenium  Nitrosochloride. 
IJy  A.  J0L\-  {Co III pt.  rend.,  ill,  9G0 — 'j72  ;  compare  (  Ab.str.,  18^9 
3.V2,  678,  948). --When  the  chloride  OH-RuCI^NO.-iXHs  is  mixed 
with  a  large  quantity  of  acid  and  evaporated  bv  heat,  it  becomes 
turbid  and  depo.-sits  a  red  powder,  only  slightly  soluble  in  water.  The 
jiroduct  can  be  dissolved  in  boiling  water,  and  separates  in  small,  very 
dense,  orange-coloured  crystals  of  the  composition  RuCl3.XO,4XH3. 
'I'he  corresponding  bromine  and  iodine  derivatives  are  obtained  in  a 
similar  nuinner.  With  platinum  chloride,  a  solution  of  the  trichloride 
vields  a  verv  dense,  crvstalline  precipitate  of  the  platinochloride, 
RuCl3,X0.4NH3,PtCl4. 

The  stiongly  acid  liquid  from  which  the  trichloride  has  separated 
has  the  colour  of  potassium  dichromate,  and  when  allowed  to  evapo- 
rate spontaneously  deposits  long,  red  or  orang-e-red.  nionoclinic  prisms 
of  105°  o4'.  They  have  the  composition  RuCl3,XO,4XH3,2HoO.  are 
very  soluble  in  cold  water,  and  d  ffer  from  the  trichloride  in  being 
acid  to  methyl-oraxige.  The  compound  is,  therefore,  most  probably 
not  merelv  a  hydrate  of  the  trichloride,  but  is  a  hydrochloride  of  a 
hydroxy-dichloride,OH-RuCl,.XO,4XH3,HCl  +  H.O.  When  heated, 
it  loses  water  and  hydrogen  chloride,  and  is  partially  converted  into 
the  trichloride.  If  the  solution  is  evaporated,  some  trichloriflo 
separates,   and  the    conversion  becomes  complete   on  evaporation   to 
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dryness.  Platinum  tetrachloride  2"i\'es  a  vellow,  crystalliue  precipitate 
of  "the  platinochloride,  OH-RuCloJXO,4XH3,PtCl4."' 

By  double  decomposition  with  silver  nitrate,  the  salt  RaCl3,NO,-4NH:> 
yields  the  nitrate  Ruf  XO:5)3,XO,4XH3,  more  soluble  than  the  nitrate 
bH-Ru(X03)2,NO,4XH3  previously  described.  The  same  product  is 
obtaiued  bv  evaporating'  either  of  the  chlorides  to  complete  dryness 
with  excess  of  nitric  acid.  If  the  liquid  is  merely  boikd  with  excess 
of  the  acid  for  some  time,  it  becomes  red,  and  deposits  crystals  of  au 
acid  salt  Ofl-RufX03),,XO,4XH3  +  HXO:,. 

The  sulphates  are  more  complex,  and  their  number  is  greater  iu 
consequence  of  the  formation  of  acid  salts  and  of  hydrates.  They  all 
crystallise  well,  but  some  decompose  readily  when  redissolved  iu 
water,  ^'hen  the  trichloride  or  hydroxy-dichloride  is  evaporated  with 
a  slight  excess  of  sulphuric  acid,  and  the  product  is  allowed  to  crys- 
tallise from  the  acid  liquid,  the  acid  sulphate,  (RuXO,-4NIl3)4(8()4)6 
+  H-iSOi  +  Aq,  is  obtained  in  small  yellow  or  orange-yellow  needles. 
This  salt  decomposes  in  presence  of  a  small  quantity  of  cold  water, 
leaving  a  pink  residue,  which  dissolves  with  difficulty  in  boiling  water, 
fnrmino-  a  solution  which  is  neutral  to  methyl  orange.  When  the 
solution  cools,  the  salt  (RuXO,-4XH3).,(804)3  -f  IOH3O  separates  in 
slender,  nacreous  needles,  but  if  the  solution  is  boiled  for  a  long  time 
it  deposits  a  sulphate  corresponding  with  the  hydroxy-dichloride.  'J'lie 
sulphate,  OH-RuSO.,NO,4!XH3  +  HoO,  has  previously  been  described  : 
when  crystallised  in  presence  of  a  slight  excess  of  sulphuric  acid,  it  is 
converted  into  orange-red  crystals  of  the  acid  sulphate, 

OH-RuSO,,XO,4XH3  +  H,SOi  +  Aq, 

and  this  when  heated  is  partially  converted  into  the  sulphate  corre- 
sponding with  the  trichloride. 

All  these  new  coraj  ounds  in  ammoniacal  solution  yield  the  hydroxy- 
dL'ihloride  (CU'OH),  or  the  coi-responding  sulphate  or  nitrate.  When 
heated  with  aqueous  potash,  ammonia  is  evolved,  and  the  nitroso- 
hydroxide,  Ru(0H)3,N0,  forms  and  dissolves  in  excess  of  alkali. 
When  this  solution  is  saturated  with  hydrogen  chloride,  the  salt 
RuCl3,XO,'2KCl  separates.  It  is  clear  that  the  group  XO  is  very 
intimately  united  to  the  ruthenium.  C.  H.  B. 

IridioamirLoniiun  Compounds.  By  W.  Palmaek  (Ber.,  23, 
3810 — ;381i.*j. — The  autiior  has  previously  shown  (Abstr.,  1889,  352) 
that  three  ditferenb  series  of  iridioammonium  compounds  may  be 
obtained.  The  present  paper  gives  a  more  detailed  description  of 
those  compounds  containing  o  molecules  of  ammonia  to  1  atom  of 
iridium,  which  correspond  with  the  "  purpureo-  "  compounds  of  cobalt, 
chromium,  and  rhodium.  As,  however,  the  iridium  derivatives  are 
pale-yellow,  the  name  "'  purpureo-  "  is  unsuitable  for  them,  and  the 
term  pt-utan-ine-compounds  is  therefore  employed. 

Iridiainpetitaniine  trichloride.  lr(X"H3)5Cl3,  is  obtained  by  the  action 
of  ammonia  on  iridium  trichloride  or  tetrachloride  or  their  double 
salts,  in  the  form  of  wine-red  crystals;  if  it  is  prepared  from  the 
chlorosulphate  by  the  action  of  barium  chloride,  the  crystals  obtainecl 
are  yellow,  the  red  colour  of  the  tirst  being  due  to  a  slight  admixtun- 
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of  ammonium  iridioehloride.  Both  varieties  give  exactly  the  same 
measurements.  It  crystallises  in  the  rhombic  system  (a  :  6  :  c  = 
0"9S7:-J  :  1  :  1"5.527),  and  is  isomorphous  with  the  corresponding  cobalt 
and  rhodium  componnds.  It  has  a  sp.  gr.  of  268  at  I5'.S°,  dissolves  iu 
158' 1  parts  of  water  at  1 5  1°,  and  is  not  altered  on  heating  at  27o', 
As  with  the  other  "  purpui-eo- "  salts,  one  atom  of  chlorine  is  more 
litnily  combineii  than  the  other  two,  and  is  not  removed  by  cold 
snl])hitric  acid  or  cold  silver  nitrate  solution. 

1  ridhiiiipentamine  cidoroxulpltate,  IrCNH-O^ClSO;  +  2H2O.  The 
])reparation  of  this  salt  has  already  been  described  {loc.  cit.).  If, 
alter  treating  the  chloride  with  sulphuric  acid,  water  is  added,  a 
piecipitate  of  slender,  matted  needles  separates  on  cooling,  which 
probably  consists  of  the  acid  sulphate.  These  redissolve  on  warming, 
and  the  normal  salt  is  then  precipitated  on  the  addition  of  alcohol. 
The  latter  foims  small,  strontrly  refractive,  numosymmetric  crystals 
{,i:h:c=  11984  :  I  :  0-74831 ;  fi  =  84°  48^'),  I'^s  a  sp.  gr.  of '2-i;51 
at  15'2°,  and  dissolves  in  I34'5  parts  of  water  at  15°. 

Iridiumpeu famine  chlorobroiuide,  Ir(XH:,)5CIBri,  obtained  by  decom- 
posing the  chlorosulptiate  with  the  theoretical  quantity  of  barium 
bromide,  forms  pale-yellow,  rhombic  crystals 

{a  :h  :  c  =  Oii876o  :  I  :  1-5296), 

ilissolves  in  213"6  parts  of  water  at  15°,  and  has  a  sp.  gr.  of  o007 
at  IG"^.  The  chlonudide,  Ir(NIl3)3ClI...  obtained  in  a  similar  manner, 
forms  brownisrh-yellow,  rhombic  crystals  (a  :  6  :  0  =  0"94:^4  :  1  :  I'4220), 
soluble  in  1045  parts  of  water  at  15°,  and  having  a  sp.  gr.  of  31 18 
at  15-(3".  The  cldowintrnte,  Ir(NH3).5Cl(N'O:02,  dissolves  in  51-54 
parlb  of  water  at  1-°,  and  has  a  sp.  gr.  of  2-404  at  15-4°.  The 
iJihironifrife,  Ir(NH3)5Cl(NO.>)..,,  obtained  from  the  trichloride  by 
treating  it  with  the  theoretical  quantity  of  silver  nitrite,  crystallises 
in  large,  pale  yellow,  rhombic  prisms  (a  :  b  :  c:=  0-i*651  :  I  :  U-5350j, 
is  readily  soluble  and  has  a  sp.  gr.  of  2-519  at  16-8°.  The  chlm- 
tixalate,  Ir(NH3)5ClCi04,  forms  .^lender,  white,  sparingly  soluble 
needles,  and  the  platinochloride,  Ir(XH3)sCl,PtClc,  a  heavv,  orange- 
yellow  precipitate,  which  is  very  sparingly  soluble  in  water,  and 
consists  of  microscopic,  almost  rectangular,  tablets. 

A  solution  of  the  chloronitrate  gives  precipitates  with  solutions  of 
a  large  number  of  salts,  amongst  which  may  be  mentioned  potassium 
iodide,  ferrocyanide.  and  dichromate,  ammonium  oxalate,  barium  di- 
tliii'uate,  and  merciu-ic  chloride.  Silver  nitrate  and  sodium  phosphate 
give  no  precipitate.  The  solution  of  the  trichloride  gives  a  precipitate 
of  the  platiiiochloride  with  platinic  chloride  aud  sulphuric  acid,  whilst 
gold  chloride  gives  a  precipitate  of  lustrous,  garnet-red,  rhomboidal 
prisms.  Aqua  reaia  resolves  the  trichloride  into  iridium  tetrachloride 
and  ammonium  chloride,  the  latter  being,  for  the  most  part,  further 
decomposed;  if  chlorine  gas  be  passed  into  the  cold  aqueous  solution 
of  the  chloride,  this  assumes  a  colour  similar  to  that  of  potassium  per- 
manganate, which  disappears  in  daylight,  the  solution  becoming 
brown.  Further  addition  of  chlorine,  or  shaking  with  alcohol  and 
ether,  renews  the  colour  for  a  short  time. 

The  above  reactions  agree  closely  with  those  of  the  corresponding 
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cobalt,  chromium,  and  rlloc^i^^m  compounds,  with  the  exception  that 
rhodiumpentamine  trichlorirle  is  not  attacked  by  chlorine.  A  further 
difference  in  the  compounds  of  these  two  metals  is  shown  in  the 
behaviour  of  the  chlorine  atom  combined  directly  with  the  metal, 
which  is  much  move  readily  displaced  in  the  case  of  the  rhodium 
.salt. 

To  obtain  {ridi'impeiitmnine  trihromide.  Tr(NH3)5Br3,  it  is  necessarv 
to  heat  the  chloride  with  water  and  sodn  or  silver  oxide  for  several 
hours,  which  probably  yields  a  mixture  of  the  roseochloride  and  roseo- 
hydroxide.  and  to  treat  the  product  with  concentrated  hydrobromic 
acid.  It  forms  yellow,  w^ell-developed.  rhombic  crystals  {^a  •:})•.  c  ■= 
1-O2o4  :  1 :  l-fi086).  dissolves  in  :}52  partn  of  water  at  12-5°,  and  has  a 
sp.  err.  of  3-246  at  16-7°.  The  hrumomfntp,  Irr]S"H3),Br(N0,^,,  cry.«- 
taUises  in  thick,  pale-yellow  prisms,  soluble  in  17"9  parts  of  water  at 
18^.  tiie  solution  having:  an  alkaline  reacKou.  Its  sp.  gr.  is  2'733  at 
r.^-5°.  The  brnmnsulphnte,  TrCNFIslsBrSOi  +  H,0,  is  obtained  by 
triturating  the  foregoinaf  salt  with  an  excess  of  sulphuric  acid.  On 
adding  water  and  cooling,  slender,  matted  needles  separate,  which 
probably  consist  of  the  acid  sulphate,  and  are  converted  into  the 
normal  salt  by  redissolvinor  and  precipitating  with  alcohol.  This 
forms  small,  lustrous,  yellow  tablets,  which  lose  their  water  of  crys- 
tallisation at  100^  H.  G.  C. 
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Pinakiolite  and  Trimerita.  new  Swedish  Minerals.      By  G. 

Flink  {Zeit.  Kri/st.  Min.,  18,  361— ;^7(3). — 1.  PiuiA-/'o//:/^.— This 
mineral  was  found  by  the  author  at  Langbanshyttan,  in  Wermland, 
with  haustnannite  in  granular  limestone.  As  it  always  occurs  in 
small,  tabular  crystals,  the  name  of  pinakiolite  is  suggested,  from 
7r<fa/L(oj/ (small  table)  and  \i'9of  Cstone).  Tli^  sp.  err.  of  the  mineral 
is  3"881,  and  its  hardness  is  G.  It  is  very  brittle,  and  gave  on  analysis 
the  following  results  :■ — 

B.Ps-         ^IgO.       Mu.O^.      Fe;^-      CaO.       PbO.       SiO.,.       H.p.      Total. 
1.5-65      2S-58      40-39      207      1-09      0-76      1-21      0-47     99-22 

The  formula  is  (MgO)3.B,03,MnO.Mno03.  Pinakiolite  belongs  to  the 
rhombic  system.  It  is  quite  black  in  colour,  and  has  a  strong  metallic 
lustre.     In  composition  it  resembles  ludvvigite. 

2.  Trimerite. — This  mineral  was  found  by  the  author  in  the 
Harstigs  mine,  in  Wermland,  and  is  named  from  rpifiept'j'i  (divided 
in  three)  in  reference  to  the  form  of  the  crystals.  It  occurs  \n 
granular  limestone,  in  crystals  always  surrounded  by  calcite.  Its 
sp.  gr.  is  3  474,  and  its  hardness  is  6  to  7.     On  analysis,  it  yielded  : — 


SiO.,. 

BeO. 

MnO. 

FeO. 

CiiO. 

MsO. 

Total. 

39-77 

17  0S 

26-86 

3-87 

12-J:4 

0  61 

lOU-63 

I 
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Its  fomiula  is  (Mn,Be)Si04.  The  mineral  crystallises  apparently  in 
the  hexao"onal  system.  Its  optical  properties,  however,  prove  that  it 
must  be  regarded  as  being'  composed  of  asymmetric  individuals 
grouped  together  in  a  mimetic  manner.  B.   H.   B. 

Synthesis  of  Kainite  and  Tachhydrite.  By  A.  de  Schultkx 
(Coiiipt.  rriiiL.  111.  '.»:2^ — 0:50). — A  solution  of  .jOO  grams  of  magnesium 
chloride,  40  grams  of  potassium  sulphate,  and  56  grams  of  crystallised 
magnesium  sulphate  is  evaporated  on  a  water-bath.  When  the  solu- 
tion is  sufficiently  concentrated,  small  ci-ystals  of  kainite  separate, 
and  can  be  freed  from  magnesium  chloride  and  from  carnallite  by 
washing  with  absolute  alcohol.  An  excess  of  magnesium  sulphate 
helps  to  prevent  the  formation  of  carnallite,  but  gives  a  product  con- 
tiiiuing  a  slight  excess  of  magnesium.  One  .sample  of  crystals  had 
the  composition — 


S03. 

MsO. 

CI. 

K. 

H2O. 

Total. 

33-30 

1717 

140:5 

1509 

20-50 

100-09 

which  agrees  closely  with  the  formulas  KCl,MgS04,3H20  or 
KjS04,MgSOi,MgCl2,6H20.  Water  decomposes  the  crystals  rapidly, 
magnesium  chloride  passing  into  solution,  whilst  picromerite, 
K2S04,MgS04,6H20,  sepai-ates  in  microscopic  crystals.  Artificial 
kainite  forms  tabular,  monoclinic  crystals  with  hexagonal  or  quad- 
ratic contoui's  ;  sp.  gr.  2120  at  15°.  that  of  the  natural  mineral  being 
2151.     Details  of  the  measuremenrs  of  the  crystals  are  given. 

Tachhydrite,  CaCl2,2MgC]2,12H,0,  is  obtained  in  large,  but  ex- 
tremely deliquescent  crystals,  by  the  evaporation  of  a  solution  contain- 
ing 200  grams  of  anhydrous  calcium  chloride  and  150  grams  of  crystal- 
lised magnesium  chloride.  The  crystals  are  rhombohedrons,  and  their 
composition  agrees  closely  with  that  of  the  mineral  ;  sp.  gr.  1"666 
at  15 ',  that  of  the  mineral  being  1671.  C.  H.  B. 


Castanite.  By  L.  Darapsky  (Jahrb.f.  Mm.,  1890;  ii.  Ref.  267— 
269). — In  a  specimen  of  crystallised  iron  sulphates,  from  Sierra  Gorda, 
in  Chili,  the  aiithor  thought,  at  first,  that  he  detected  the  mineral 
described  by  Frenzel  as  hohmannite  (Abstr.,  1890,  456).  Closer  in- 
vestigation proved,  however,  that  this  was  a  new  ferric  sulphate, 
which  the  author  terms  castanite.  It  crystallises  in  prismatic  groups, 
probably  of  the  monoclinic  system.  It  is  of  a  chestnut- brown  colour, 
with  an  orange  streak  and  a  yellowish-orange  powder.  It  is  transpa- 
rent, has  a  vitreous  lustre,  a  hardness  of  3,  and  a  sp.  gr.  of  2-18.  It  is 
distinctly  attacked  by  water,  and  is  soluble  with  difficulty  in  hydro- 
chloric acid.     On  analysis,  it  gave  the  following  results  : — 


S03. 

Fe20,. 

HoO. 

ALO3. 

BaO. 

Total. 

33-80 

;33-92 

30-76 

trace 

115 

99-63 

Its  formula  is  Fe203,2S03,8H20.     The  other  known  natural  ferric 
sulphates  are  : — 
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Amarantite Fe,03,2S03,7H,0. 

Hohmaunitc ^Fe.Os.SSOa,  ISH^O. 

Paposite     2Fe.-O;„3SO3,10H,O. 

B.  H.  B. 
The  Proportion  of  Molybdenum  in  Scheelite.  By  H.  Traube 
(.Tdhrh.f.  Mill.,  Beilaij-e  7,  232 — 245). — Scheelite  has  hitherto  been  con- 
sidered to  be  a  calcimn  tungstate,  in  which  tin  oxide,  fluorine,  chlorine, 
cnpric  oxide,  the  oxiiles  of  didymium,  cerium,  and  lanthanum,  and 
traces  of  magnesium,  have  at  various  times  been  observ^ed  as  admix- 
tures. On  analysing  witli  great  care  a  specimen  of  scheelite  from 
South-west  Africa,  the  author  detected  a  considerable  proportion  of 
molybdenum.  Thinking  that  this  metal  might  occur  in  scheelite 
from  other  localities,  the  author  made  a  series  of  analyses,  the  results 
beino-  that  molybdenum  was  met  Avith  in  every  case  in  smaller  or 
lai'ger  quantities.  The  method  employed  for  the  quantitative  sepam- 
tion  of  molybdic  acid  from  tungstic  acid  was  essentially  that  given 
by  H.  Rose.  The  following  are  the  analytical  results  given  by  the 
author  : — 

W0O3. 

la 7108 

lb 75-2^ 

Ic 76-78 

Id 77-84 

le 78-04 

2 77-54 

3a 79-94 

36 80-17 

4 79-76 

5 80-16 

6a 78-57 

66 79-68 

7 79-97 

8a 70-56 

86 71-59 

9 79-77 

10 80-29 

The  localities  from  which  the  material  was  obtained  were  the 
following:— 1.  Zinnwald,  Saxony  (a,  reddish-brown  crystals;  6, 
yellowish-brown,  imperfect  crystals  ;  c.  yellow,  translucent  crystals ; 
cZ,  yellow,  imperfect  crystals;  e,  greyish-white  mass);  2.  Altenberg ; 
3.  Fiirstenberg,  Saxony  (crystals  consisting  of  white  octahedral  centre, 
a,  and  a  yellow  coating,  6)  ;  4.  Schlackenwald,  Bohemia ;  5.  Gut- 
tannen,  Switzerland  ;  6.  Traversella  (a.  large,  yellow  crystals  ;  6,  trans- 
lucent, yellow  crystals)  ;  7.  Carrock  Fall,  Cumberland  ;  8.  Pot  Mine, 
South-west  Afi'ica  (specimens  contain  copper  and  lime)  ;  9.  Mount 
Kamsa)-,  Tasmania;  10.  New  Zealand.  Besides  these,  analyses  were 
made  of  scheelite  from  Neudorf,  in  the  Harz,  and  from  the  Riesengrund, 
in  Bohemia,  distinct  traces  of  molybdenum  being  obtained  in  each 
case.  B.  H.  B. 


M003. 

CaO. 

Total. 

Sp.  gr. 

8-23 

20-33 

09-64 

5-88 

3-98 

20-34 

99-61 

6-03 

3-69 

19-80 

100-33 

6-01 

2-23 

19-48 

99-55 

6-03 

1-92 

19-57 

99-53 

6-06 

203 

19-91 

99-48 

6-07 

trace 

19-57 

99-51 

6-12 

0-07 

19-49 

99-83 

6-02 

trace 

19-67 

99  43 

6-13 

trace 

19-65 

99-81 

6-14 

1-62 

19-37 

99-56 

6-03 

0-76 

19-29 

99-73 

6-04 

0-35 

19-27 

99-59 

6-01 

8-09 

2005 

98-70 

5-96 

7-63 

20-51 

9953 

5-96 

trace 

19-65 

99-42 

6-09 

trace 

19-44 

99-73 

6-01 
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Manganopectolite.  By  J.  F.  NVii.liams  (Zeit.  Kry.it.  }[i>i.,  18, 
38t5 — -389). —  This  mineral  occurs  with  thomsoniteand  other  alteration 
products  of  eliBolite-syenite  at  Ma'jfnet  Cove,  Arkansas.  On  the 
crystals,  the  planes  observed  were  OP,  coPco,  +2Pco.  co^cn.  The 
hardness  of  the  mineral  is  5  and  its  sp.  i^r.  is  2'845.  Analysis  gave 
tlie  following'  resuUs  :  — 

SiOj.        Fe.,03.        CaO.         MnO.      Xa.,0.       ILO.        CO..         Total. 
53-03       0-10       .30-28       425       8-99       2-43       0-82       9990 

Its  formula  is  (  ?jyCaj-'yX[n)jN'aHSia09.  These  results,  as  well  as 
those  of  the  optical  examination,  show  the  close  connection  between 
this  mineral  and  pectolite.  As  this  new  zeolite  differs  from  pectolite 
chiefly  in  its  percentage  of  mmgauese.  the  author  suggests  for  it  the 
niinie  of  manganopectolite.  B.   H.  B. 

Identity  of  Violan  and  Aathochroite.  By  L.  J.  Igelstrom 
{Jahrb.f.  Jfi/?.,  1890,  ii,  lief.  270  —271).  —  From  the  i-esults  of  analyses 
of  violan  and  anthochroite,  the  author  concludes  that  these  two 
minerals  are  identical,  and  proposes  to  include  them  b:)th  under  the 
name  of  anthochroite.  Analyses  of  violan  by  B.  Schluttig  (I),  and  of 
anthochroite  by  the  author  (II),  gave  the  following  results : — 

SiOo.      ALOj.    CaO. 
I.  51-81     2-59   22-62 

II.  51-60     1-40   23-30 

Chrysotile  from  the  Pyrenees.  By  H.  Goguel  {Zeit.  Kri/st. 
Min.,  18,  417;  from  Bull.  Soc.  Chim.,  11,  155). — -The  mineral  occurs 
at  Medoux,  near  Bagneres  de  Bigorre,  in  veins  a  few  inches  in 
thickness,  in  serpentine,  which  is  enclosed  in  blocks  in  a  limestone 
breccia.  The  mineral  is  apple-green  in  the  interior  of  the  serpentine, 
and  golden-yellow  in  the  vicinity  of  the  surrounding  limestone,  and 
whilst  the  optical  characteristics  are  those  of  a  normal  chrysolite, 
tlie  analysis  yielded — 


MgO. 

MnO. 

FeO.    Xa-P.    K.,0. 

Co.Ni.       Total. 

1416 

2-58 

0-79    5-00     0-25 

V.                                J 

0-37     100-17 

13-50 

3-40 

—          6-80 

—       100-00 
B.  H.  B. 

SiO.. 

-^203. 

FeO. 

MgO. 

CaO. 

H,0. 

33-3 

5-0 

7'5 

•23-7 

12-3 

17'-5 

B.  H. 

B. 

Oflfr^tite,  a  New  Mineral.  By  F.  Goxxard  (Comp\  rend..  Ill, 
1002 — 10j3). — Otfcetite  is  a  zeolite  which  occurs  in  very  smill 
quantity,  associated  with  christianite  and  chabasite,  in  the  basalt  of 
Mount  Simidnse,  near  Montbrison.  It  forms  small,  brilliant,  limpid, 
colourless  crystals  with  a  hexagonal  aspect,  and  without  any  modifi- 
cation of  the  edges  of  the  base  or  the  faces  of  the  prism.  It 
polarises  light  feebly ;  the  sign  of  elongation  is  positive,  and  plates 
perpendicular  to  the  axis  show  sections  analogous  to  those  given  by 
herschelite.  Offretite  is  brittle,  cleaves  in  a  direction  normal  to  the 
base,  and  has  a  vitreous  fracture ;  sp.  gr.  2*13.  It  has  the  compo- 
sition— 

2  e  2 
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SiOo.  AI0O3.  CaO.  K.O.  H.p.  Total. 

52-47         19-06         2-43         7-72         18-90         100-58 

which  may  be  represented  by  the  formula  2(K3,Ca)0,3A]203,14Si02  4- 
I7H3O.  Before  the  blow-pipe,  it  becomes  white,  and  melts  to  a  white 
enamel  without  intumescence ;  with  micx'ocosmic  salt,  it  g-ives  a 
skeleton  of  silica ;  heated  in  a  closed  tube,  it  evolves  water.  Offretite 
is  attacked  with  difficulty  even  by  hot  acids ;  when  fused  with  pure 
calcium  carbonate,  it  yields  a  very  pale  brown,  homogeneous  glass 
with  a  slightly  greenish  fracture.  G.  H.  B. 

French  Minerals.  By  A.  Lacroix  (Zeit.  Kryst.  Min.,  18,  439 — 
440  ;  from  Bull.  Soc.  Chim.,  11.  70,  148). — Albite,iro-ia  Pouzac  (Hauts- 
Pyrenees),  occurs  in  yellow  limestone.  The  crystals  are  white  and 
opaque,  or  transparent,  and  filled  with  black  pigment  irregularly  dis- 
tributed. The  black  crystals  (sp.  gr.  2bij'3)  gave,  on  analysis,  the 
following  results : — 

SiOa.  AI2O3.  Na-P.  CaO.       Ignition.         Total. 

67-04        20-45         1057         0-65         1-30         100-01 

The  author  also  describes  orfhoclase  from  Matour  (Saone-et-Loire), 
rutile  from  the  slates  of  the  Mont  Cenis,  and  manganese  epidote  from 
the  mica-schist  of  the  Island  of  St.  Groix.  B.  H.  B. 

Kryokonite.  By  E.  A.  Wulfing  {Jalirh.  f.  Min.,  Beilage  7, 
152 — 174). — The  material  examined  by  the  author  was  the  cosmic 
dust  collected  by  A.  E.  Nordenskiold,  in  Greenland,  in  1883.  The 
author  gives  a  summary  of  the  literature  relating  to  krj-okonite.  A 
new  analysis  of  material  from  which  all  magnetic  particles  were 
removed  by  means  of  the  magnet  gave  the  following  results  : — 

SiOo.       ALO3.      FeO.      CaO.     MgO.     K.O.     Na-^O.        Ignition.        Total. 
62-08     14-79     4-54     4-65     2-32     1-73      3-52  6-75         100-38 

The  dust  appears  to  be  fairly  homogeneous.  The  author's  experi- 
ments prove  that  the  kryokonite  of  1883  consists  for  the  most  part  of 
felspar,  quartz,  mica,  and  hornblende.  Felspar  occurs  in  greatest 
quantity ;  quartz  forms  some  15  per  cent,  of  the  mass,  whilst  horn- 
blende and  mica  are  present  to  a  less  extent.  The  accessory  minerals 
are  pale-pink  garnet  rich  in  magnesia,  rhombic  pyroxene,  zircon, 
and  magnetite.  In  one  case,  monoclinic  pjTOxene  and  sillimanite 
were  observed.  The  admixed  organic  matter  forms  one-twentieth  of 
the  pow^der.  It  contains  nitrogen,  and  yields,  on  distillation,  am- 
monia and  organic  bases.  It  further  contains  small  quantities  of 
humic  acid.  Small  chondritic  masses  indicate  a  meteoric  origin  for 
the  dust.  Metallic  iron  could  not  be  detected.  The  cosmic  portion 
is,  however,  a  very  small  one,  and  it  is  possible  that  a  portion  of  the 
dust  was  an  air  sediment  of  the  detritus  of  crystalline  rocks. 

B.  H.  B. 
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AUyl  Fluoride.     Bj  H.  Mkslans  (Compt.  rend..  Ill,  882—883).- 
Allyl  iodifk-  is  allowed  to  fall  drop  by  drop  on  silver  fluoride  contained 
in    a   copper  fla.sk  heated   to  .35'^  and  fitted   with  a  sei'pentine  con 
denser  cooled  to  '1 — 3°.     The  gas  is  pas.sed  through  a  tube  containing' 
silver  fluoride  heated  to  GO",  and  is  collected  over  mercury. 

Alh'l  fluoride.  CjHjF,  is  a  colourless  gas  with  an  alliaceous  odour 
and  a  burning  taste;  sp.  gr.  at  16°  =  211  (calc.  210).  It  ignites 
readily,  and  burns  with  a  smoky  flame  which  evolves  large  volumes 
of  hydrogen  fluoride.  It  liquefies  at  about  V  under  normal  pressure. 
Water  dissolves  2"5  vols,  of  the  gas  at  10  ;  alcohol  dissolves  60  vols, 
at  IB'',  and  ether  more  than  100  vols.  Induction  sparks  decompose 
the  gas  readily  with  formation  of  a  large  proj)ortion  of  acetylene  and 
a  considerable  increase  in  volume ;  carbon  is  deposited  round  the 
electrodes  and  on  the  walls  of  the  appai'atus,  and  the  gla.ss  of  the 
latter  is  strongly  attacked.  When  the  gas  is  heated  below  dull 
ledncss  in  a  glass  vessel,  there  is  an  abundant  deposit  of  carbon, 
a  small  quantity  of  silicon  fluoride  is  formed,  and  the  residual  gas 
contains  a  large  proportion  of  methane,  but  no  acetylene.  When 
sodium  is  heated  in  the  gas,  the  metal  is  quickly  covered  with  a  thick 
deposit  of  carbon,  and  the  gas  increases  in  volume,  and  contains  a 
considerable  quantity  of  methane.  Crystallised  silicon  behaves  prac- 
tically in  the  same  way  as  glass,  and  phosphorus  has  no  action  even 
at  its  boiling  point. 

AUyl  fluoride  is  not  affected  by  hot  aqueous  potash,  and  is  only 
slowly  decomposed  by  alcoholic  potash  ;  lime-water  and  baryta- water 
act  but  slowly  on  it.  Aqueous  ammonia  does  not  dissolve  the  gas, 
but  ammoniacal  cuprous  chloride  absorbs  a  considerable  quantity 
with  formation  of  a  yellowish-white  precipitate  and  separation  of  a 
very  volatile  liquid  which  seems  to  be  allyl  chloHde.  C.   H.   B. 

Action  of  Nitriles  on  Organic  Acids.  By  C.  E.  Colby  and 
F.  D.  DniMiE  {Amer.  Chtiu.  J.,  13,  1 — 12). — The  authors  have  deter- 
mined the  behaviour  of  acetonitrile,  propiouitrile,  benzoniti'ile,  and 
phenylacetonitrile  when  heated  with  the  common  organic  acids  in  sealed 
tubes,  at  temperatures  between  230^  and  280',  to  be  as  follows : — 
(1.)  Fatty  nitriles  and  fatty  acids  give  secondaiy  amides.  (2.)  Fatty 
nitriles  and  aiomatic  acids  exchange  their  cyanogen  and  carboxyl 
groups,  giving  fatty  acids  and  aromatic  nitriles.  (3.)  Aromatic 
nitriles  and  fatty  acids  give  mixed  secondary  amides.  (4.)  Aromatic 
nitriles  and  aromatic  acids,  as  a  rule,  give  rise  to  secondary  amides, 
although  at  high  temperatures  the  nitrile  of  a  higher  radicle  may  be 
formed. 

The  secondary  amides  probably  have  Ihe  unsymmetrical  formula 
R'*CO'0*RC!NH,  since  they  are  produced  by  a  change  analogous  to 
that  of  the  spontaneous  conversion  of  orthocyanobenzoic  acid  into 
plithalimide  (compare  Liebermann,  Abstr.,  1887,  46). 

G.  T.  M. 
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Reactions  of  Potassium  Ferricyanide.  By  Pkud'homme  (Chem. 
Cenir.,  IStiO.  ii,  783—784;  from  Hon.  tici.  [4],  4,  ii,  899—902).— 
Action  of  Melals  and  Metallic  Oxides. — As  a  rule,  metals  do  not  exert 
any  deoxidising  action  en  potassinm  ferricyanide.  With  copper,  copper 
potassium  ferrocyanide,  K2CuFeCy6,  and  potassium  ferrocynnide  are 
formed.  With  cupric  hydroxide,  it  becomes  oxidised  ;  with  lead 
hydroxide,  potassium  lead  fen'ocyanide,  potassium  ferrocyanide, 
lead  dioxide,  and  water  are  formed  ;  lead  carbonate  reacts  similarly. 

In  addition  to  the  salts  obtained  by  Wyrouboff  and  Eammelsberg, 
the  author  finds  that  lead  nitrate  reacts  but  slowly  in  the  cold 
with  potassium  ferricyanide :  a  greenish  precipitate  is  formed  which 
decolorises  indigo  at  ordinary  temperatures. 

With  potassium  chlorate,  potassium  ferricyanide  reacts,  as  already 
intimated  by  Jeanmaire,  with  formation  of  ferrocyanide,  chloric  aciti, 
oxygen,  and  potassium  chloiide,  but  the  author  considers  that  all 
three  compounds  are  formed  at  the  same  time,  and  not  in  stages. 
Indigo  is  decolorised  at  the  ordinary  temperature. 

With  potassium  dichromate,  potassium  feiTicyanide  does  not  react: 
but  with  the  chromate,  potassium  ferrocyanide  and  potassium  di- 
chromate are  formed. 

A  concentrated  solution  of  nitroprusside  is  prepared  by  adding  to  a 
solution  of  34'o  grams  of  sodium  nitrite  in  160  grams  of  water  and 
120  grams  of  a  solution  of  sodium  hydrogen  sulphite  of  37°  B.  to 
82  grams  of  potassium  feri-icyanide  in  250  grams  of  water.  The 
mixture  is  lieatcd  until  oxygen  ceases  to  be  disengaged,  and  a  further 
120  grams  of  the  sulphite  solution  added,  when,  on  cooling  the  dark  red 
solutic  n,  a  crystalline  salt  separates  which  in  boiling  water  decomposes 
into  Prussian  blue  and  sulphui-ic  acid,  and  is  probably  the  same  com- 
pound as  that  formed  by  dissolving  Prussian  blue  in  concentrated 
sulphuric  acid.  A  still  better  yield  of  nitroprusside  is  obtained  by 
boiling  a  solution  of  34"5  grams  of  sodium  nitrite,  15  grams  of 
sodium  thiosulphate,  and  41  grams  of  potassium  ferricyanide  in 
400  giams  of  water,  and,  after  cooling,  adding  120  grams  of  sodium 
hydrogen  sulphite  solution  of  37°  B.  A  brown  precipitaie  ahso  forms, 
which  is  soluble  in  concentrated  hydrochloric  acid.  Sodium  poly- 
Kulphide  gives  a  beautiful  dichroic  solution  with  the  nitroprusside; 
in  transmitted  light,  it  appears  a  purple-red  :  in  reflected  light,  it 
appears  blue.  J.  W.  L. 

Constitution  of  Fulminic  Acid.  Bv  A.  F.  Holleman  {Ber.,  23. 
3742— o 744)  .—See  p.  446. 

Behaviour  of  Ethyl  Ether  with  Sulphuric  Acid:  Separa- 
tion of  Ethyl  Ether  from  Ethyl  Bromide.  Bv  L.  Scholvikn 
{Chtm.  Centr.,  1890,  ii.  782—783;  from  A;poih.  Zeit.,'5,  607—608).— 
Owing  to  the  contiadictory  statements  regarding  the  behaviour  of 
ethyl  ether  with  sulphuric  acid  to  be  found  in  text  books,  the 
author  was  led  to  determine  exactly  under  what  conditions  the  two 
react  together. 

On  mixing  them  much  heat  is  developed,  but  at  ordinary  tem- 
peratures there    is  neither  at    once  nor  after   a    time  any  chemical 
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combination  of  the  two,  aud  dihitioii  with  water  causes  their  sepa- 
ration unchanged. 

If  the  mixture  is  lieated  at  100'  for  some  time  (30  hours),  much 
ethyl  hydrogen  sulphate  is  formed,  together  with  a  little  diethyl 
sulphate;  by  heating  strongly,  sulphurous  anhydride,  ethylene,  and 
water  are  formed. 

The  separation  of  ethyl  ether  from  ethyl  bromide,  in  which  it 
usually  is  present  when  first  prepared,  may  be  readily  effected  by  a 
patented  process  of  Riedel  and  Co.,  which  consists  in  slowly  adding 
an  equal  weight  of  sulphuric  acid  to  the  impure  ethyl  bromide  con- 
tained in  a  rt  flux  apparatus.  J.  W.   L. 

Production  of  Higher  Alcohols  in  Fermentation.  By  L. 
LiNDKT  {Compt.  rend.,  112,  102 — 104). — The  production  of  higher 
alcohols  is  very  slow  at  first,  but  increases  as  fermentation  progresses, 
and  continues  with  still  greater  ]-apidity  after  fermentation  proper  has 
ceased.  In  one  case,  the  quantities  of  higher  alcohols  per  litre  at 
various  times  after  the  commencement  of  fermentation  were  as  fol- 
lows: — 14  hours,  8"G4  c.c. ;  20  hours,  4"45  c.e. ;  88  hours  (fermenta- 
tion complete),  (5"44  c.c. ;  24  houi-s  later,  92  c.c.  It  follows  that  the 
higher  alcohols  are  not  simply  products  of  the  normal  fermentation 
of  sugar.  Their  formation  seems  to  take  place  chiefly  under  those 
abnormal  conditions  of  yeast  life  consequent  on  the  disappearance 
of  the  sugar ;  they  may  also  be  produced  by  some  special  micro- 
organism which  at  first  is  almost  inactive  in  presence  of  the  rapidly 
developing  and  vigorous  yeast,  but  becomes  active  when  the  work  of 
the  yeast  is  finished.  It  is  clear  that  the  longer  the  time  between 
fermentation  and  distillation,  the  greater  the  proportion  of  higher 
alcohols  in  the  product.  C.  H.  B. 

The  Pentaglucoses  (Pentoses).  By  W.  E.  Stone  (Ber.,  23, 
8791 — 3798). — It  has  been  shown  by  Tollens  and  his  pupils,  in  the 
coui-se  of  their  researches  on  this  group  of  sugars,  that  both  aiabinose 
and  xylose  are  readily  acted  on  by  strong  acids  with  formation  of 
furfuraldehyde,  the  quantity  of  which  may  be  approximately  deter- 
mined by  conversion  into  f  nrfui-amide.  Further,  they  have  shown 
that  when  any  quantity  of  furfuraldehyde  is  obtained  by  distilling 
vegetable  products  with  strong  acids,  it  may  be  regarded  as  show- 
ing the  presence  of  pentoses  or  pentose-forming  compounds  in 
those  products.  The  author  has,  therefore,  investigated  the  action 
of  acids  on  37  different  products,  and  in  the  following  29  cases 
obtained  quantities  of  furfuramide  varying  from  0"4  per  cent,  in 
the  first  case  to  8'16  per  cent,  in  the  last : — Clover  ensilage,  oat- 
meal, maize  and  cob  meal,  orange  peel,  maize  ensilage,  white 
lupine  seeds,  timothy  hay,  linseed  meal,  clover  hay,  yellow  lupine 
seeds,  maize  bran,  malt  sprouts,  coats  of  orange  seeds,  straw- 
berry pulp,  oat  straw,  water  melon  seeds,  maize  straw,  Hungarian 
grass,  beet  pulp,  cotton  seed  hulls,  cowdung,  wheat  straw,  peach 
gum,  gum  arabic,  gum  tragacanth,  cherry  gum,  brewei's'  grains, 
maize  cobs.  The  following  eight  substances  did  not  yield  ap- 
preciable quantities  of  furfuraldehyde,   but  all  gave  the  qualitative 
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reaction  with  paper  soaked  in  aniline  acetate : — Cotton-seed  cake, 
cjround  maize,  sweet  potatoes,  linseed  cake,  orange  pips,  coffee  beans, 
buckwheat,  and  common  beans. 

Quantitative  estimations  have  also  beeu  made  of  the  reducing 
power  of  the  pentoses  on  Fehling's  solution.  It  was  found  that  in 
solutions  containing  1  percent,  or  less  of  arabinose  1"9 — 2"0  milligrams 
of  copper  were  precipitated  by  1  milligram  of  arabinose,  whilst 
1  milligram  of  xylose  under  similar  conditions  precipitates  1'86 — 196 
milligrams  of  copper.  Both  compounds,  therefore,  have  a  stronger 
reducing  action  than  glucose,  which  precipitates  IS — 1"9  milligrams 
of  copper. 

Numerous  attempts  were  also  made  to  bring  about  the  fermenta- 
tion of  xylose  under  conditions  similar  to  those  which  cause  the 
fermentation  of  the  less  readily  attacked  hexoses,  such  as  galactose, 
but  in  every  case  without  success.  H.   G.  C. 

Pine   Tree  Honey-dew   and   Pine   Tree  Honey.     By  H,  W. 

Wiley  (Avier.  Chem.  J.,  13,  24 — 29). — The  honey-dew  was  collected 
drop  by  drop  from  the  pine  leaves.  It  contained  54"41  per  cent,  of 
Avater  and  45'59  per  cent,  of  solid  matters.  Calculated  as  dexti'ose, 
it  contained  1744  per  cent,  of  reducing  sugar,  and  after  inversion  the 
increase  in  reducing  power  was  equivalent  to  8*16  per  cent,  of  sucrose. 
The  calculated  specific  rotatory  power  of  the  solid,  other  than  dex- 
trose and  sucrose,  Avas  [ajo  =  105,  the  substance  possibly  consisting 
of  arabinose  or  perhaps  a  mixture  of  sugars. 

Pine  tree  honey  is  made  by  the  bees  from  the  pine  leaves  during 
the  winter.  The  sample  examined  differed  from  the  honey-dew  in 
being  Igevorotatory,  even  to  a  greater  extent  than  usually  exhibited 
by  honeys.  It  must  consequently  be  inferred  that  the  bees  in  gather- 
ing the  honey  exercised  an  inverting  effect  on  it,  or  that  the  sample 
was  not  authentic  (compare  Amthor  and  Stern,  Zeit.  ang.  Ghpni., 
1889,  575).  G.  T.  M. 

Reduction  of  Fruit  Sugar.  By  E.  Fiscnm;  {Ber.,  23,  3684— 
3687). — When  an  ice-cold  solution  (10  per  cent.)  of  fruit  sugar  is 
reduced  with  sodium  amalgam  (2*5  per  cent.),  a  mixture  is  obtained 
consisting  of  30 — 40  per  cent,  of  mannitol  and  50  per  cent,  of  crude, 
syrupy  sorbitol,  which  can  be  separated  by  crystallisation,  and  yields 
15  per  cent,  of  pure,  cr^-stalline  sorbitol.  The  latter  crystallises  in 
aggregates  of  slender,  colourless  needles  ;  when  air-dried,  it  melts  at 
65",  and  at  75°  when  dried  in  a  vacuum  over  sulphuric  acid  (compare 
Boussingault,  who  gives  the  melting  points  60°  and  100°,  Ann.  Cliini. 
Phyf.  [4],  26,  376).  The  author  points  out  that  on  reduction  of 
fruit  sugar  the  carbonyl  carbon  atom  becomes  asymmetrical ;  hence 
stereoisomerides  are  probable,  and  that  this  is  the  second  reaction 
resulting  in  the  formation  of  an  asymmeti-ical  carbon  atom  amongst 
compounds  of  the  sugar  gi-oup  in  which  tAvo  stereoisomerides  Avhich 
do  not  combine  together  are  formed.  E.   C.  R. 

Synthesis  of  a  New  Glucobiose.  By  E.  Fiscuei;  (Ber.,  23, 
3687 — 3691). — The  author  has  obtained  from  glucose  a  new  glucobiose, 
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which  from  its  properties  is  doubtless  constitntod  like  maltose,  and  is 
hence  called  isomaltose.  Isovialtoite  is  obtained  when  pure  glucose 
(100  grams)  is  dissolved  in  hydrochloric  acid  (400  grams)  of  sp.  gr. 
I'lW  at  the  ordinary  temjierature,  and  the  mixture  allowed  to  remain 
for  15  hours  at  15°- — 10".  The  product  obtained  after  precipitation 
with  alcohol  and  ether,  is  a  mixture  of  grape-sugar,  isomaltose,  and 
other  substances,  from  which  the  isomaltose  is  separated  by  means  of 
its  osazone.  Isomaltosazimc,  which  is  onlv  obtained  at  the  rate  f»t 
-J".")  per  cent,  of  the  glucose  employed,  crystallises  from  water  in 
luinute  needles,  which  congregate  togethei*  in  yellow  flocks,  begins  to 
.soften  at  140°,  and  melts  between  150° — 158  .  IJy  rubbing  it  with 
sti-ong  hydx'ochloric  acid,  it  is  ccmverted  into  isomaltosone.  and  this, 
on  hydrolysis  with  4  per  c(nit.  acid,  yields  glucose.  E.   C.   R. 

A  Sugar  from  the  Pectin  of  Plums.  By  H.  W.  B.\ui:ii  (/.  jji-. 
Cliem.  [•_'].  43.  112j.  — Tlie  40  ^ranis  of  pectin  obtainedfrom  20  kilos, 
of  plums  in  1885  was  heated  for  four  hours  with  400  grams  of 
5  per  cent,  suljjhui-ic  acid,  and  the  still  uninverted  le.sidue  aaain  heated 
for  four  hours  with  300  grams  of  the  same  sulphuric  acid  ;  these  invei-- 
sions  were  mixed  together,  neutralised  with  chalk,  and  the  evapo- 
rated syrup  extracted  with  90  per  cent,  alcohol.  After  five  years,  the 
.still  uncrystallised  liquid  was  warmed  with  phenylhydrazine  acetate, 
wliereby  a  yellow  phenylgluco.sazone,  optically  inactive  in  water  and 
in  alcohol,  and  melting  at  156°,  was  obtained.  Arabinosa/.one  and 
xylosazone  both  have  this  melting  point,  but  behave  ditlerently 
towards  polarised  light.  A.    G.  B. 

Action  of  Aqueous  Ammonia  on  Isopropyl  Iodide  and 
Chloride.  By  H.  Malbot  and  A.  Malbot  {Bull.  Soc.  Ghim.  [3],  4, 
340,  632,  634). — Isopropyl  iodide  and  saturated  aqueous  ammonia  are 
placed  in  sealed  tubes;  at  the  ordinary''  temperature,  after  some 
months,  the  reaction  is  complete,  monisopropylamine  iodide  aloue 
being  formed. 

When  a  similar  mixture  is  heated  in  sealed  tubes  at  100°,  the 
reaction  is  complete  after  four  days ;  some  propylene  is  formed,  but 
the  monisopropylamine  iodide  contains  but  ti-aces  of  diisopropylaraine 
iodide. 

When  iso{)ropyl  chloride  is  heated  with  strong  aqueous  ammonia  in 
sealed  tubes  at  140°,  much  propylene  is  formed,  and  the  resulting 
liquid  separates  into  two  layers.  The  suj^ernatant  fluid  contains 
monisopropylamine,  diisopropylamine,  and  some  isopropyl  chloride, 
whilst  the  aqueous  layer  contains  mouisoproj^ylamine  and  diisopropyl- 
amine chlorides,  the  isopropyl  cldoride  differing  thus  from  the 
isopropyl  iodide  in  furnishing  free  amines,  and  in  the  reaction  not 
being  complete.  T.   G.  N. 

Preparation  of  Lecithin  from  Plant  Seeds.  By  E.  Schulze 
and  A.  Likiernik  (Ber.,  24,  71 — 74). — Lecithin  is  always  con- 
sidered as  being  widely  distributed  in  the  vegetable  kingdom,  from 
the  fact  that  the  ethereal  extract  of  many  parts  of  plants  contains, 
phosphorus,  and  on  hydrolysis  yields  choline  and  other  decomposition 
products   of    lecithin.     Hitherto,   however,  it  has    not    been    isolated 
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from  plants,  the  difficulty  being  that  the  ethereal  extract  contains 
glycerides,  waxes,  cholestefin,  &c.,  Avhich  are  not  readily  separated. 
It  -was  observed  some  time  since  (Abstr.,  1889,  645)  that  finely 
powdered  plant  seeds  only  yield  a  portion  of  their  lecithin  on  extrac- 
tion with  ether,  the  remainder  being  then  obtained  from  the  residue 
by  treatment  Avith  hot  alcohol.  It  is  probable  that  the  second  portion 
of  lecithin  forms,  with  another  substance  pi-esent,  an  unstable  com- 
pound which  is  decomposed  by  the  hot  alcohol.  If  the  alcoholic 
solution  be  evaporated  and  treated  Avith  ether,  the  lecithin  is  taken 
up  by  the  latter,  and  impurities  inay  be  removed  by  shaking  the 
ethereal  solution  with  water  ;  au  emulsion  is  first  obtained,  but  on 
addition  of  sodium  chloride  this  separates  into  two  layers. 

Lecithin  solutions  were  obtained  in  this  manner  from  vetch  and 
lupine  seeds  ;  they  were  evaporated  by  gently  warming,  and  the  residtie 
treated  with  absolute  alcohol  at  50°.  The  solution  is  cooled  in  a 
freezing  mixture,  and  the  precipitate  obtained  is  washed  with  cold 
alcohol  and  dried  over  sulphuric  acid.  The  product  has  a  yellowish 
colour,  and  shows  all  the  properties  of  lecithin.  Its  alcoholic 
ethereal  solution  gave  with  alcoholic  platinic  chloride  a  yellowish- white 
precipitate,  and  on  hydrolysis  gave  the  same  products  as  animal 
lecithin,  namely  choline,  glycerol,  phosphoric  acid,  fatty  acids,  and 
also  oleic  acids,  showing  that  the  product  is  a  mixture  of  several 
lecithins. 

In  the  quantitative  estimation  of  the  fatty  constituents  of  seeds, 
a  correction  must  be  made  for  the  quantity  of  lecithin  taken  ,up 
by  the  ether,  which  is  readily  done  by  estimating  the  phosphorus  in 
the  extract,  and  subtracting  the  corresponding  quantity  of  lecithin. 

H.   G.  C. 

Ethylene  Bases.  By  A.  W.  v.  Hofm^^nn  (Ber.,  23,  3711—3718). 
— The  author  has  shown  in  a  former  paper  on  the  preparation  of 
ethylene  bases  (this  vol.,  p.  160),  that  on  hydrolysis  of  the  product 
formed  by  the  action  of  ammonia  on  bromethylene,  basic  oils  are 
obtained,  and  these  on  distillation  show  a  continuously  rising  boiling- 
point,  which  exceeds  finally  the  limit  of  the  mercurial  thermometer. 
These  oils  contain  diethylenediamine  and  higher  members  of  the 
ethylene  bases.  The  fraction  fi-om  117°  to  121°  yields  ethylenediamine 
on  redistillation;  the  fi'action  from  200°  to  225°,  on  the  addition  of  hydro- 
gen chloride,  gives  a  crystalline  salt,  which  consists  for  the  most  part 
of  diethylenetriamine  hydrochloride  {Proc.  Roy.  Soc,  11,  420).  The 
fraction  from  250°  to  300°  gives,  on  addition  of  hydrogen  bromide, 
triethylenetetramine  hydrobromide,  CcHi5,N4,4HBr.  The  same  com- 
pound, together  with  diethylenediamine  and  other  products,  is  also 
formed  by  digesting  ethylene  chloride  (1  niol.)  with  ethylenediamine 
(3  mols.)  on  the  water- bath,  and  subsequent  treatment  of  the  product 
with  potash  and  fractionation  of  the  oil  so  obtained.  The  fraction 
from  200°  to  300''  is  converted  into  the  hydrochloi-ide,  decomposed  with 
silver  hydroxide,  and  satnrated  with  hydrogen  bromide. 

Triethylenetetramine,  obtained  from  the  hydrobromide  by  hydro- 
lysis with  potash,  boils  at  266 — 267°,  is  a  colourless,  viscous  liquid, 
but  becomes  limpid  on  gentle  warming,  and  dissolves  in  water  with 
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development  of  much  heat;  ihe  solution  give.s  a  strongly  alkaline  reac- 
tion, and  absorbs  carbonic  anhydride  with  avidity.  Sp.  gv.  =.  09817 
at  15".  At  — 18*^,  it  solidifies  to  a  radiated  ciystalline  mass,  whjch 
molts  at  +12°.  The  hydrohromide,  C6H,fcN4,4HBr,  crystallises  from 
dilute  alcohol  with  1  mol.  H2O  in  hemimorphic  prisms  belono-in<^ 
to  the  7-hombic  system,  a  :  h  :  c  =:^  0'r)654  :  1  :  0-5014.  It  is  extremely 
soluble  in  -w.iter,  slightly  soluble  in  alcohol,  and  must  be  cr^'stallised 
from  a  solution  containing  an  excess  of  hydrogen  bromide.  A  hydro- 
bromide  of  the  formula  C6H,f,Nj,8HBr  crystallises  from  neutral 
solutions.  The  hydrochloride,  C6Hit,N4.4HCl,  resembles  the  hydro- 
bromide,  and  is  best  purified  by  solution  in  water  and  precipitatinii 
with  alcohol.  The  plafiyiorhloridr,  CcHi8N4,2H2PtCle,  is  obtained  in 
thin  plates,  and  dissolves  sparingly  in  water.  The  aurochloride. 
Cf,H,8N4,4HAiiCl.i,  obtained  in  concentrated  solutions,  crystallises  from 
hot  water  in  beautiful,  glistening  ])latcs.  A  second  .salt  of  the 
formula  C6Hi8N4,4HCl,8AuCl3  is  obtained  on  boiling  a  dilute  solution 
of  the  hydrochloride  with  excess  of  gold  chloride,  and  is  insoluble 
in  water.     A  corresponding  platinum  salt  could  not  be  obtained. 

Other  salts  of  the  tetramine  were  prepared,  but  not  examined  in 
detail ;  they  are  all,  except  the  oxalate,  easily  soluble  in  water,  and  are 
precipitated  fi-om  their  solutions  on  the  addition  of  alcohol.  Methyl 
iodide  acts  on  the  tetramine  with  great  violence.  The  benzoyl  compound, 
C6H14N4BZ4,  is  easily  prepared  in  alkaline  solution,  melts  at  228 — 229". 
crystallises  from  amyl  alcohol  in  small  needles,  and  is  sparinsrlv 
soluble  in  ethyl  alcohol.  E.   C.   R"  " 

Piperazine.  By  W.  Majkrt  and  A.  Schmidt  {Ber.,  23,  3718 — 
3V23).' — The  authors  come  to  the  conclusion  that  Hofmann's  diethyl- 
enediamine,  Schreiner's  spermine,  Ladenburg's  ethylenimine,  and 
piperazine  are  identical. 

Ladenburg  gives  the  melting  point  of  the  base  as  159 — 163  . 
Piperazine  melts  at  104 — 107^";  it,  however,  eagerly  absorbs  carbonic 
anhydride  with  formation  of  the  carbonate,  which  melts  at  162 — 165°, 
and  Ladenburg  was  no  doubt  dealing  with  the  carbonate.  Piperazine 
forms  with  ui-ic  acid  the  neutral  and  easily  soluble  salt  of  the  formula 
€4X21110,05^411403,  Avhich  dissolves  in  50  parts  of  water  at  17°.  The 
base  has  neither  caustic  nor  toxic  properties.  E.   C.  R. 

Action  of  Heat  on  the  Hydrochlorides  of  Ethylene  Bases. 
By  A.  W.  V.  HOFJIANX  {Btr.,  23,  37^:3—3726). — Dietbylenetriamine 
hydrochloride  melts  when  cautiously  heated ;  if,  however,  the  tem- 
perature be  raised,  carbonisation  takes  place,  and  empyreumatic 
vapours  and  a  crystalline  sublimate  are  obtained.  Dietliylenediamine 
is  obtained  by  extraction  of  the  carbonised  mass  with  water,  and  is 
recognised  by  converting  it  into  the  benzoyl  compound,  which  melts 
at  191°.  Triethylenetetramine  hydrochloiide,  when  treated  in  the 
same  Avay,  al.«o  yields  diethylenediamine.  Ethylenediamine  hydro- 
chloride yields  diethylenediamine,  but  not  with  the  same  ease  a.s  the 
above  compounds.  Diethylenediamine  hydrochloride  gives  on  dis- 
tillation the  free  base,  but  the  greater  part  is  decomposed.  Amongst 
the  products  of  the  action  of   ammonia  on  ethylene  chloride,  bases  of 
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high  boiling  point  (above  300°)  are  formed,  which  have  not  been 
examined ;  they  give,  however,  on  distillation,  diethylenediamine. 
The  author  prefers  the  name  diethylenediamine  to  piperazine  (Ber., 
23',  3718—3723).  E.  C.  R. 

Diethylenediimine  (Piperazine).  By  A.  Ladionburg  (Ber.,  23, 
3740 — 3741). — The  product  obtained  by  the  distillation  of  ethylene- 
diamine  hydrochloride  is  probably  diethylenediamine,  and  not 
diethj-lenediimine  as  previously-  stated,  since  it  yields  a  benzoyl 
derivative  which  melts  at  191°.  and  the  free  diamine  has  been  shown 
by  Hdfmann  to  be  capable  of  crystallisation  (compare  this  vol., 
p.  ICO).  J.  B.  T. 

Guanamines.  By  C.  Haaf  (./.  pr.  Chem.  [2],  43,  75—85). — 
I* ro'jpiovogiianamine  is  prepared  by  lieating  guanidine  propionate 
{obtained  by  decomposing  guanidine  carbonate  with  propionic  acid) 
in  a  flask  on  the  sand-bath  at  220 — 230^^  for  some  hours,  dissolving 
the  melt  in  water,  filtering  hot,  and  adding*  strong'  soda  solution, 
which  precipitates  the  base.  It  is  best  purified  by  conversion  into 
the  hydrochloride  and  subsequent  decomposition  with  sodium  hydr- 
oxide. It  crystallises  from  water  in  anhydrous,  quadratic  pyramids ; 
in  a  capillary  tube,  it  blackens  at  300°  without  melting ;,  it  dissolves 
freely  in  hot  water  and  in  alcohol.      The  hiidrocliloride  is  anhydrous. 

CE nantlwg luxnamine  is  similarly  obtained,  but  the  white  precipitate 
at  first  formed  on  addition  of  strong  soda  solution  rapidly  collects  as 
an  oily  layer.  It  crystallises  in  tables  and  prisms,  melts  in  a  capillary 
tube  at  130 ',  and  is  sparingly  soluble  in  water,  but  freely  in  alcohol. 

Attempts  to  ])repare  capryloguanamine  and  capriguanamine  by  this 
method  have  failed. 

The  guanamines  of  the  volatile  fatty  acids  afford  excellent  means 
for  the  identification  of  these  acids  ;  the  first  seven  of  the  series  are 
now  known  (see  also  this  Journal,  1874,  1089;  1875,  754;  1876,  ii, 
ls7,  190)  ;  and  in  this  paper  the  author  gives  figures  of  the  crystalline 
forms  of  these  seven.  A.   G.  B. 

Action  of  Hydroxylamine  on  Acetoacetaldehyde.  By  L. 
Clalsl.v  and  E.  Huiu  {Btr.,  24,  139 — 140). — A  compound  of  the 
formula  C6H13N3O3  is  obtained  when  sodium  acetoacetaldehyde  (40 
grams)  dissolved  in  water  (60  c.c.)  at  0°  is  mixed  with  hydroxylamine 
hydrochloride  (26  grams)  dissolved  in  water  (20  c.c),  and  the  pale- 
yellow  solution  allowed  to  crystallise  over  sulphuric  acid.  It  crystal- 
lises from  hot  alcohol  in  small,  white  needles,  melts  at  174°,  and  is 
sparingly  soluble  in  water,  ether,  benzene,  chloroform,  and  light 
petroleum.  The  oxime,  cyanacetone,  and  raethylisoxazole,  which  are 
j^robable  products  in  this  reaction  (see  p.  451),  have  not  yet  been 
obtained.  E.  "C.  R. 

Glyoxylpropionic  Acid  and  its  Derivatives.  By  L.  Wolff 
{Annalen,  260,  79 — 136). —  When  levulinic  acid  is  treated  with 
bromine,  it  is  converted  into  a  dibromo-acid  identical  with  that 
obtained  by  broniinating  /3-l)romolevulinic  acid  (Abstr.,  1885,  1123). 
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This  compouml  melts  at  114 — 115°,  and  is  isomeric,  but  not  identical, 
with  the  a/i-dibromo-acid,  which  is  formed  by  the  addition  of  bromine 
to  acetyhicrylic  acid ;  it  must,  therefore,  have  the  constitution  repre- 
sented by  one  of  the  following  formula; : — 

COMe-CBr,CH,-COOH  and  CH,Bi-CO-CHBrCH,-COOH. 

When  it  is  boiled  with  water  (10  parts)  for  5  to  6  hours,  it  is  com- 
pletely decomposed,  yielding,  as  princi{)al  product,  an  acid  which  is 
ver}-  probably  glyoxylpropionic  acid,  and  hydrogen  bromide,  together 
with  small  quantities  of  diacetyl  (m.  p.  87 — 88°)  and  carbonic 
anhydride.  This  'decomposition  can  (mly  be  explained  by  assuming 
that  the  dibromolevnlinic  acid  is  first  converted  into  a  kind  of  tri- 

CO 
methylene    derivative    of    the    constitution     '  ^C-CHo'COOH,    by 

V*'  JLi. 

elimination  of  2  mols.  of  hydrogen  bromide,  and  that  this  inter- 
mediate product  then  combines  with  water  in  two  ways  to  form  both, 
glyoxylpropionic  acid  and  diacetylcarboxylic  acid,  the  last-named 
compound  being  decomposed  into  diacetyl  and  carbonic  anhydride. 

Glijoxijlpropiotdc  acid,  COH-CO-CH/CH/COOH,  can  be  isolated 
from  the  brown  aqueous  solution  obtained  by  the  decomposition  of 
dibromolevnlinic  acid  in  the  following  manner: — The  diacetyl  is 
separated  by  distillation,  the  hydrobromic  acid  in  solution  pi-ecipitated 
with  silver  carbonate,  the  filtrate  treated  with  hydrogen  sulphide, 
filtered,  and  evaporated  ;  the  acid  is  then  obtained  as  a  brown  oil, 
which  shows  no  signs  of  crystallising,  but  gradually  changes  into  a 
resinous  mass.  It  is  readily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  the  other  ordinary  solvents  ;  it  reduces  Fehlings  solu- 
tion and  animoniacal  silver  nitrate,  and  it  precipitates  mercurous 
chloride  from  a  solution  of  the  mercuric  salt.  The  barium,  calcium 
and  zinc  salts  are  readily  soluble  in  water,  and  are  obtained  as  dark, 
amorphous  residues  on  evaponxtiug  their  solutions.  When  the  acid 
is  oxidised  with  potassium  permanganate  in  the  cold,  it  is  converted 
into  succinic  acid  and  carbonic  anhydride. 

'Ic-Diisonitrosovalerk  acid,  X0H:CH-C(N0H)-CH.-CH,-C00H,  is 
formed  when  glyoxylpropionic  acid  is  ti-eated  with  hydroxylamine  at 
the  ordinary  temperature.  It  crystallises  from  hot  water  in  well-defined 
colourless  plates,  melts  at  136°,  and  is  very  readily  soluble  in  alcohol 
and  hot  water,  but  less  readily  in  ether  and  cold  Avater,  and  only 
sparingly  in  chloroform  and  carbon  bisulphide  ;  it  dissolves  in  boilino- 
acetic  anhydride,  yielding  a  deep-red  solution,  and,  in  its  aqueous 
solution,  ferric  chloride  produces  a  cheny-red  coloration,  which 
changes  to  yellow  on  the  addition  of  hydrochloric  acid.  The  barium 
salt,  (C5H7X204)oBa  -f  8H2O,  prepared  by  saturating  an  aqueous 
solution  of  the  acid  with  barium  carbonate,  crystallises  from  hot 
water,  in  which  it  is  readily  soluble,  in  slender  needles,  and  loses  the 
whole  of  its  water  at  110^  ;  in  its  aqueous  solution,  ferric  chloride 
produces  a  brownish-red  precipitate  which  is  soluble  in  excess, 
yielding  a  red  solution.  On  oxidation  with  potassium  permanganate 
in  the  cold,  diisonitrosovaleric  acid  yields  succinic  acid,  hydrocyanic 
acid,  and  nitric  acid. 
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O — N 
Furazanpwpionic    acid,     i  ^       ^C'CHo-CHj-COOH,    is    produced, 

too^ether  with  small  quantities  of  a  bluish-black  substance,  described 
helow,  and  resinous  products,  when  finely-divided  diisonitrosovalericacid 
is  dissolved  in  concentrated  sulphuric  acid  (4  parts),  the  temperature 
being  kept  below  7U°,  the  solution  then  heated  for  20  minutes  at  100°, 
and  finally  poured  into  cold  water  (3  vols.)  ;  the  product  is  extracted 
with  ether,  and  recrystallised  from  hot  water  with  the  addition  of 
animal  charcoal.  It  crystallises  in  lustrous  plates,  sinters  tog'etherat 
about  84^.  melts  at  86°,  and  is  readily  soluble  in  ether,  alcohol,  chloro- 
form, and  hot  water,  but  rather  sparingly  in  cold  water,  carbon  busulph- 
ide,  and  light  petroleum;  it  is  not  volatile  with  steam.  Molecular 
weight  determinations  by  Raoult's  method  in  glacial  acetic  acid  solu- 
tion gave  results  in  accordance  with  the  molecular  formula  CoHeNjO.,. 
The  calcium  salt,  (C5H5No03)2Ca  +  2HoO,  crystallises  from  cold 
water,  in  which  it  is  readily  soluble,  in  lustrous  needles,  melts  at  100°, 
and  decomprses  at  110°  without  becoming  perfectly  anhydrous. 
The  silver  salt  crystallises  from  boiling  water  in  needles,  and  explodes 
when  heated. 

Furazanpropionic  acid  is  very  stable,  except  towards  alkalis,  and 
can  be  heated  with  concentrated  sulphuric  acid  or  nitric  acid  at  100°, 
or  with  concentrated  hydrochloric  acid  at  130°,  without  any  appre- 
ciable decomposition  taking  place  ;  hydroxylamine  has  no  action  on 
it  in  cold  aqueous  solution,  but  on  heating  at  50 — 60°,  it  undergoes 
intramolecular  change  into  cyanonitrosobutyric  acid,  which  is  then 
converted  into  the  amidoxime  described  below.  It  does  not  combine 
■with  bromine  in  chloroform  solution  at  the  ordinary  temperature,  and 
tin  and  hydrochloric  acid  have  no  action  on  it,  even  at  moderately 
high  temperatures.  The  anhydride,  (05115^302)20,  is  formed  when 
furazanpropionic  acid  is  heated  with  acetic  anhydride  ;  it  crystallises 
from  chloroform  in  colourless  plates,  melts  at  ^l"^,  and  is  readily 
soluble  in  hot  benzene  and  chloroform,  but  rather  sparingly  in 
water,  ether,  alcohol,  and  carbon  bisulphide.  The  freshly  prepared 
aqueous  solution  of  the  anhydride  has  a  neutral  reaction,  but  soon 
becomes  acid  ;  when  boiled  with  water  or  treated  with  cold  sodium 
carbonate,  the  anhydride  is  completely  reconverted  into  furazan- 
propionic acid. 

Gtjanonitrosobutijric  acid,  X0H:C(CN)-CH2'CH2-C00H,  is  quickly 
formed,  with  slight  development  of  heat,  when  furazanpropionic  acid 
is  treated  with  excess  of  soda  or  ammonia  at  the  ordinary  tempera- 
ture;  on  acidifying  and  extracting  with  ether,  the  cyano-derivativ^e 
is  obtained  as  a  colourless  oil  which  gradually  solidifies.  It  separates 
from  a  mixture  of  benzene  and  ether  in  large,  lustrous  prisms  con- 
taining benzene,  which  escapes  on  exposure  to  the  air,  the  crystalline 
powder  then  melting  at  8/°,  although  it  sinters  together  at  85°.  It  is 
not  acted  on  by  bromine  at  the  ordinary  temperature,  and,  in  its  aqueous 
solution,  ferric  chloride  produces  a  yellowish-red  coloration  which 
disappears  on  the  addition  of  hydrochloric  acid.  The  calcium  salt, 
(C5H3Nn03)2Ca  +  2H,0,  crystallises  from  hot  water  in  microscopic 
needles,  does  not  lose  its  water  at;  110^,  and  begins  to  decompose  at 
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120''.     The  silver  HSiltis  a  colourk's.s,  floeculi'iit  compound  wliicli  melts 
and  tarns  black  when  boiled  with  water. 

When  furazanpropionic  ucid  is  heated  at  100"  with  aniline  for 
several  hour.s,  it  i.s  partinlly  converted  into  a  compound  which  crystal- 
lises from  boilinf^  alcohol  in  needles,  and  is  insoluble  in  water  and 
alkalis.  This  suhshtnc-,  which  is  very  probably  the  anilide  of  the 
acitl,  melts  at  137  without  any  appi-eciable  decomposition,  but  when 
Iieated  at  its  melting  ])oint  for  some  minutes,  it  solidifies  again, 
having  been  converted  into  another  crystalline  substance  which  melts 
av  about  184°  with  decomposition  ;  the  latter  substance  is  also  pro- 
duced in  very  small  quantities  when  furazanpropionic  acid  is  boiled 
with  aniline. 

Cyanonitrosobutyric  acid  gives  a  very  characteristic  reaction  with 
<iiiicentrat«d  sulphuric  acid,  and  also,  but  not  so  well,  with  concen- 
trated hydrochloric  acid;  when  warmed  at  about  G<»°  for  1  to  2 
minutes  with  a  few  drops  of  the  concentrated  acid,  it  yields  a  yellow 
siilution  which,  on  the  addition  of  a  small  quantity  of  water,  turns 
l>Iue  at  the  surface  of  contact  of  the  two  liquids  ;  on  agitating,  a  clear, 
clierrv-red  solution  is  obtained,  but  if  the  addition  of  water  is  con- 
tinued, the  colour  finally  changes  to  blue,  and  a  substance  is  precipi- 
tated in  bluish-black  needles  which  dissolve  in  alkalis  and  ammonia 
with  a  deep-bltie  coloration,  the  solution  turning  red  on  boiling  or  on 
adding  a  mineral  acid. 

The  amido-vime,  NHo-C(XOH)-C(NOH)-CH/CH/COOH,  is  preci- 
pitated in  slender  needles  when  a  concentrated  aqueous  solution  of 
sodium  nitrosocyanobutyrate  is  digested  with  hydro.vylamine  (1  mol.) 
at  about  .50°  for  some  hours,  and  then  acidifit^d  with  acetic  acid  ;  it 
melts  at  1.58"  with  decomposition,  and  is  only  sparingly  soluble  in 
water,  alcohol,  ether,  and  chloroform,  but  readily  in  dilute  hydro- 
chloric acid  and  sodium  carbonate.  Its  aqueous  solutiou  gives,  with 
ferric  chloride,  a  red  coloration,  and  with  copper  acetate,  a  dirty- 
green  precipitate  which  is  only  sparingly  soluble  in  water :  when  the 
amidoxime  is  boiled  with  water,  it  is  converted  into  a  cry.stalline 
compound  which  is  insoluble  in  hydrochloric  acid.  It  dissolves  in 
boiling  dilute  hydrochloric  acid,  yielding  a  red  solutiou,  which  turns 
blue  on  the  addition  of  alkalis  ;  these  colour  reactions  are  due  to  the 
formation  of  a  dark-blue  compound  which  is  identical  with  that 
produced  by  the  action  of  concentrated  sitlphuric  acid  onaitrosocyano- 
butyric  acid,  and  also  with  the  dark  bye-product  obtained  in  the  pre- 
])aration  of  furazanpropionic  acid. 

a-Xitrosoglutaric  acid,  COOH-C(XOH)-CH,-UH,-COOH,  is  ob- 
tained when  cyanonitrosobutyric  acid  is  boiled  with  potash  or  barium 
hydroxide,  and  when  furazanpropionic  acid  (1  part)  is  heated  with 
potassium  hydroxide  (2  parts)  and  water  (6  parts)  until  the  evolu- 
lution  of  ammonia  is  at  an  end.  It  crystallises  from  warm  water  in 
ill-defined,  colourless  prisms,  melts  at  152°  with  evolution  of 
carbonic  anhydride,  and  is  readily  soluble  in  warm  water,  but  only 
moderately  easily  in  ether,  chloroform,  benzene,  and  cold  water ; 
it  is  decomposed  by  boiling  water  with  liberation  of  carbonic  an- 
hydride, and,  in  its  aqueous  solution,  ferric  chloride  produces  a 
reddish-brown  coloration.    The  normal  salts  of  the  alkalis  are  readilv 
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soluble  in  water,  but  those  of  the  alkaline  earths  and  the  heavy  metals 
are  only  sparingly  soluble;  the  potassiiim  salt  is  crystalline.  The 
barium,  salt,  CHsNOoBa  +  l^HoO,  crystallises  in  lustrous  needles, 
loses  about  ^  raol.  HoO  at  100°,  and  gradually  decomposes  at  a  higher 
temperature.  The  calciwrn  salt  crystallises  in  broad  needles  or 
plates;  the  silver  salt  is  amorphous,  and  explodes  when  heated. 

Succinamic  acid,  CiHTNO;,,  is  formed  when  nitrosoglutaric  acid  is 
warmed  with  acetic  anhydride  until  the  evolution  of  carbonic  an- 
hydride is  at  an  end  ;  on  evaporating  the  red  solution  over  calcium 
oxide  there  remains  a  thick  syrup,  probably  acetylsuccinamic  acid, 
from  which,  on  the  addition  of  a  little  water,  succinamic  acid  is 
deposited  in  crystals.  It  separates  from  warm  water  in  colourless 
needles,  melts  at  157°  (not  above  300°,  as  stated  by  Teuchert, 
Annalen,  134,  146),  and  is  moderatel}'  easily  soluble  in  cold  water, 
but  only  sparingly  in  ether,  alcohol,  chloroform,  and  benzene  ;  when 
boiled  with  water,  it  is  gradually  converted  into  ammonium  succinate. 

Inactive  glutamic  acid  (aviidoglutaric  acid), 

COOH-CH(XH.,)-CH,-CH,-COOfl, 

is  obtained  when  concentrated  hydrochloric  acid  is  poured  over 
finely-divided  nitrosoglutaric  acid  and  a  slight  excess  of  the  theore- 
tical quantity  of  tin  added  in  small  portions  at  a  time ;  the  cleai-, 
yellow  solution  is  treated  with  hydrogen  sulphide  to  precipitate  the 
tin  and  the  filtrate  evaporated,  when  glutamic  acid  hydrochloride 
remains  aa  a  syrup  which  gradually  solidifies.  This  salt  crystel- 
lises  from  hot  hydrochloric  acid  in  needles,  melts  at  about  193°  with 
decomposition,  and  is  very  readily  soluble  in  water,  to  which  it 
imparts  an  acid  reaction;  it  has  all  the  properties  of  the  hydro- 
chloride of  the  glutamic  acid  obtained  from  albuminoids,  and  de- 
scribed by  Hlasiwetz  and  Habermann  (Annalen,  169,  157),  but 
unlike  the  latter,  which  is  dextro-rotatory,  it  is  optically  inactive.  The 
two  salts  are  nevertheless  identical  crystallographically,  and  form 
lono-,  colourless  plates,  a  :h:  c  =  0-8873  :  1  :  0'3865,  belonging  to  the 
rhombic  system.  Inactive  glutamic  acid,  prepared  by  decomposing 
the  hydrochloride  with  silver  carbonate,  crystallises  from  hot  water 
in  small,  rhombic  plates,  a-.h-.c  =  0-7454  :  1  : 1-2367,  melts  at  198° 
with  decomposition  (see  below),  and  is  readily  soluble  in  boiling 
water,  but  only  sparingly  (1  in  66-7  parts)  in  water  at  20^,  and  in 
alcohol,  ether,  carbon  bisulphide,  and  light  petroleum.  It  differs 
from  the  active  acid  in  crystalline  form ;  in  its  aqueous  solution, 
ferric  chloride  produces  a  red  coloration.     The  copper  salt, 

is  obtained  in  blue  needles  when  the  acid  is  boiled  with  copper 
carbonate  and  the  deep-blue  solution  allowed  to  cool ;  it  loses  the 
whole  of  its  water  at  135°,  and  is  not  soluble  in  less  than  1000  parts 
of  boiling  water,  whereas  the  copper  salt  of  the  active  acid  is 
soluble  in  about  400  parts.  When  the  acid  is  heated  at  its  melting 
point,  it  is  decomposed  into  pyrrolidonecarboxylic  acid, 
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this  compound  Tiiclts  nt  182 — IH'.V,  and  is  identical  wiHi  the  pyro- 
[i^hitainic  acd  ohtainod  by  HnitinL(er  (Monatsh.,  3,  228)  b}'  heatino;' 
active  ^j^lntamic  acid,  and  also  with  the  glutiniic  acid  prepared  by 
Seluit/,cnberc;er  {Ann.  Chhu.  riii/s.  [5],  16,  872)  by  decomposing' 
albumin  witli  barium  hydroxide  at  180°. 

Zinc  hvdroxyglutai^ate,  C-.HgOsZn  +  3H..0,  is  obtained  in  crystals 
when  glutamic  acid  hydrochloride  (1  part)  is  dissolved  in  ice-cold, 
very  dilute  hydrochloric  acid,  an  aqueous  solution  of  potassium 
nitrite  (1  part)  added  to  the  solution  in  the  course  of  a  few  hours, 
the  mixture  kept  at  the  ordinary  temperature  until  gas  ceases  to 
be  evolved,  then  diluted,  boiled  with  excess  of  zinc  carbonate, 
filtered,  and  evaporated.  It  crystallises  from  boiling  water  in  slender 
needles,  and  is  decimiposed  by  hydrogen  sulphide  in  aqueous  sohition, 
"yielding  -/-hydroxyglutaric  acid.  Careful  experiments  showed  that 
this  acid  is  stable  in  a  crystalline  condition,  but  it  cannot  be  isolated  ; 
on  evaporating  its  solution  at  100°,  there  remains  a  thick  syrup 
which  gradually  solidities  over  sulphuric  acid  to  a  mass  of  slendei", 
hygroscopic  crystals  of  butyrolactone-7-carbo:cyHc  acid,  G5Hr,04.  The 
7-hydroxyglutaric  acid  (m.  p.  72 — 78°)  desci'ibed  by  Markoviiikoff 
{Annalen,  182,  84-7),  and  also  by  Ritthausen  (/.  pr.  Chem.,  99, 
461)  and  Dittmar  (ibid.  [2],  5,  888),  as  a  thick  syrup,  is  doubt- 
less a  mixture  of  the  7-hydroxy-acid  and  butyrolactone-7-carboxylic 
acid. 

CTt  "CTT 

Bafyrolacfone-y-carboxylic    acid,      I     "        "]>CH'COOH,    melts    at 

49 — 50°,  and  is  veiy  readily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  ethei-,  chloroform,  benzene,  and  carbon  bisulphide  ;  when 
the  lactone  is  treated  with  cold  water,  a  solution  containing  18  per 
cent,  of  the  hydroxy-acid  is  obtained,  but,  on  boiling,  the  quantity  of 
this  acid  produced  amounts  to  47  per  cent.  A  salt  of  the  composition 
(C3H504)2Ca  +  2H2O  is  obtained  in  crystals  when  a  freshly-prepai'ed 
aqueous  solution  of  the  lactone-acid  is  neutralised,  with  calcium 
carbonate  in  the  cold,  quickly  filtered,  and.  evaporated  over  sulphuric 
acid.  It  is  very  readily  soluble  in  water,  to  which  it  imparts  a  slight 
acid  reaction ;  when  dried,  it  loses  2  mcls.  HoO.  The  zinc  salt, 
(C5H504)..Zn  +  2H2O,  prepared  in  like  manner,  is  amorphous,  and 
very  readily  soluble  in  water ;  it  melts  at  100°,  loses  the  whole 
of  its  water  at  100 — 115°,  and,  in  aqueous  solution,  is  slowly 
converted  into  the  neutral  salt  of  hydroxyglutaric  acid.  Barium 
hutyrolactonecarboxi/late,  (C5H504)2Ba,  is  obtained  as  a  colour- 
less, vitreous  mass  when  a  concentrated  solution  of  the  lactone- 
acid  is  treated  with  excess  of  barium  carbonate  at  the  ordinaiy  tem- 
perature, and  the  filtrate  evaporated  under  reduced  pressure  ;  it  is 
readily  soluble  in  water,  to  which  it  imparts  a  slight  acid  reaction, 
but  is  reprecipitated  on  adding  alcohol.  The  silver  salt,  C5H60.5Ag2, 
is  precipitated,  but  only  in  very  small  quantities,  when  a  concentrated 
solution  of  any  one  of  the  three  salts  just  described  is  mixed  with 
silver  nitrate,  and  on  boiling  the  mother  liquors,  a  further  separation 
of  the  salt  takes  place ;  it  crystallises  from  boiling  water  in  colour- 
less needles.  F.  S.  K. 

VOL.  LX.  2  / 
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Action  of  Ammonia,  Isobutylamine,  and  Aniline  on  Ethyl 
Acetonedicarboxylate.  By  W.  O.  Emery  (Ber.,  23,  3761~o76o). 
— By  the  acrioii  of  aqueous  ammonia  ou  ethyl  acetonedicarboxylate, 
V.  Pechmann  and  Stokes  (Abstr..  1885,  1202;  1887,  155)  obtained 
the  ethyl  salt  of /S-hydroxyamidoglutamic  acid, 

COOEt-CH,-C(OH)(NHo)-CH,-CONH,, 

which  undergoes  condensation  forming  the  glutazine, 

or  NH2-C<Q^-.'^2>NH  (Annalen,  260,  160).      If  the  ethyl  salt  be 

allowed  to  remain  in  the  cold  with  alcoholic  ammonia,  a  different 
reaction  takes  place,  ethyl- (i-amidoglutaconate, 

COOEt-CH:C(NH0-CH2-COOEt, 

being  formed.  This  is  a  thick,  pale-yellow  oil,  which  boils  at  157 — 158° 
under  12 — 13  mm.  pressure,  and  has  a  sp.  gr.  of  1"11169  at  2074°. 

Isobutylamine  acts  even  more  readily  than  ammonia,  with  formation 
of  ethyl-li-isohutylaviidoglutaconate, 

COOEt-CH:C(:N'H-C4H«)-CH2-COOEt, 

Avhich  is  also  a  sHghtly  yellow  oil  boiling  at  181 — 182°  under  17  mm. 
pressure,  and  having  a  sp.  gr.  of  1'02725  at  20'^'/4'.  Aniline  acts  in 
rather  a  different  manner,  1  mol.  of  water  and  2  mols.  of  alcohol 
being  eliminated.  The  product  is  sparingly  soluble  in  alcohol,  and 
crystallises  from  the  solution  in  slightly  yellow  plates  which  melt  at 
275^  with  decomposition,  and  have  the  composition  CnHuNaOz.  It 
is  probably  a  glutazine  derivative  of  the  constitution 

NHPh-C<^g^;g^>NPh. 

The  oxime  of  acetonedicarboxylic  acid,  H0'N;C(CH2-C00H)2, 
already  shortly  mentioned  by  Pechmann  and  Wehsarg  (Abstr.,  1887, 
28),  is  readily  prepared  by  allowing  aqueous  solutions  of  the  acid  and 
of  hydroxylamine  to  remain  together  for  24  hours.  It  is  extracted 
by  agitation  Avith  ether,  and  separates  on  the  evaporation  of  the  latter 
in  large,  transparent  crystals  melting  at  53 — 54°.  After  drying  in 
the  exsiccator,  a  product  remains  which  melts  at  89°,  and  has  the 
composition  05115X04,  and  therefore  consists  of  the  anhydride.  The 
silver  salt  has  the  composition  CsHsNOs'Ago,  and  explodes  on  heating. 

H.  G.  C. 

Coloured   Compounds    derived  from   Ethyl   Acetonoxalate. 

By  L.  Claiskx  {Ber.,  24,  128 — 130). —  When  the  colourless  sodium 
salt  of  ethyl  acetonoxalate  is  heated  with  glacial  acetic  acid,  the  solu- 
tion becomes  of  an  intense  reddish-violet  colour  (Abstr.,  1888,  676). 
This  is  due  to  the  formation  of  characteristically  coloured  metallic 
derivatives  of  the  composition  C5H;jO:jM',  derived  from  the  substance 
C5H4O3,  which  contains  1  mol.  of  water  less  than  acetonoxalic  acid, 
COMe-CHi-CO-COOH  -  H,0  =  C5H4O,.       These  salts  are  best  pre- 


ORGANIC  CHEMISTRr.  423 

pared  by  allowinti^  acetonoxalic  acid  to  stand  at  the  ordinary  tem- 
pei-ature  witli  anliydrous  sodium  or  potassium  acetate  and  acetic 
anhydride.  The  alkali  salt  is  formed  with  the  production  of  an 
intense  violet  colour.  By  adding  barium  chloride,  silver  nitrate,  &c., 
to  the  alkaline  derivatives,  other  metallic  derivatives  are  obtained, 
which  are  mostly  well  crystallised.  The  potassium  and  sodium  salts 
are  easily  soluble  in  water  ;  the  barium,  strontium,  calcium,  and 
silver  salts  are  sparingly  soluble.  In  aqueous  solution  they  are  dark 
i-eddish- violet,  in  solid  condition  deep  bluish- violet,  and  in  compact 
crystals  quite  black.  These  compounds  are  in  some  degree  like  the 
phthaleins ;  excess  of  alkali  turns  them  bright-yellow  ;  the  addition 
■of  mineral  acids  restores  the  colour,  which  is  again  weakened  bv 
excess  of  acid.  They  are  decolorised  by  sulphurous  acid.  The 
author  believes  the  compound  to  be  a  diacetylated  dihydroxyquinone 

of  the  formula  C0Me-C<^[)^(S[iy9>C-C0Me. 

Ethyl  oxalacetate  on  similar  treatment  gives  blue  salts,  which, 
however,  are  less  stable  than  the  above.  E.  C.  R. 

Ethyl  /:}-Acetyltricarballylate.  By  W.  O.  Emkrv  (Ber.,  23, 
3755 — 3756). — In  the  preparation  of  ethyl  acetosuccinate  from  ethyl 
acetoacetate  and  ethyl  bromacetate  on  the  large  scale,  considerable 
quantities  of  ethyl  S-acefijltricarbaUylate  are  formed,  and  may  be 
readily  separated  by  fractionating  the  product  under  reduced  pres- 
sure. It  boils  at  190^  under  10  mm.  pressure,  and  has  a  sp.  gr.  of 
l'I2141  at  20°/4°.  The  compound  has  previously  been  obtained  in  an 
impure  condition  by  Michle  (Abstr,,  1878,  490)  ;  it  combines  with 
phenylhydrazine  at  the  temperature  of  the  water-bath,  forming  the 
]iydrazo)ie,  CjiiHogN^Oc,,  which,  after  recrystallisation  first  from  carbon 
bisulphide  and  then  from  ethvl  acetate,  forms  small  prisms  melting 
at  100—101°.  ^  H.  G.  C. 

A  New  Synthesis  of  Tricarballylic  Acid  and  of  Certain 
Ethereal  Salts.  By  W.  O.  Emery  {Ber.,  23,  3756— 3761).— The 
ethyl  salt  of  chlorosuccinic  acid  readily  acts  on  the  sodium  compounds 
of  ethyl  acetoacetate  and  of  ethyl  malonate,  with  formation  of  deriva- 
tives of  tricai'ballylic  acid.  Ethyl  chlorosuccinate  is  prepared  bv 
saturating  an  alcoholic  solution  of  the  acid  with  hydrogen  chloride  ; 
it  boils  at  122°  under  15  ram.  pressure,  and  has  a  sp.  gr.  of  1'14557  at 
20°/4°.  When  it  is  added  to  an  alcoholic  solution  of  ethyl  sodaceto- 
acetate,  separation  of  sodium  chloride  takes  place  almost  immediately, 
and  the  reaction  is  complete  in  a  few  minutes.  The  product  is  a 
thick  oil,  which  distils  at  175°  under  9  mm.  pressure,  has  a  sp.  gr.  of 
ri2577  at  20''/4°,  and  the  composition  CuH-oOt.  From  its  mode  of 
preparation,  it  must  he  ethyl  oL-acetyltricarhallylate, 

COOEt-CH./CH(COOEt)-CHAc(COOEt). 

It  unites  with  phenylhydrazine,  forming  an  oily  compound,  which 
appears  to  be  ethyl  \-pheiiyl-'i-meth])lpyrazolone-4i-succi)iate,  Ci3H22N^205. 
On  hydrolysis,  it  yields  the  corresponding  acid  CuHuN'oOs,  whiclt 
crystallises  from    water  containing  sulphuric  acid  in  nodules  having 

2/2 
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a  reddish  lustre,  and  melting  at  210 — 212°.  Ethyl  a-acetyltri- 
cavballylate  also  reacts  with  alcoholic  ammonia,  with  formation  of  a 
well  crystallised  compound,  which  is  being  further  investigated. 

By  the  action  of  ethyl  chlorosuccinate  on  ethyl  sodiomalonate,  the 
ethyl  salt  of  propanetetracarboiri/Uc  acid, 

COOEt-CH.-CH(COOEt)-CH(COOEt)o, 

is  obtained.  It  is  an  oil  which  distils  at  203 — 204^  under  18  mm. 
pi'essure,  lias  a  sp.  gr.  of  1'11841  at  20°/4°,  and  cannot  be  distilled 
under  atmospheric  pressure  without  decomposition.  It  forms  a 
sodium  compound,  and  also  combines  with  chlorine  and  bromine 
forming  a  monochloro-  and  monobromo-substitution  product ;  by  the 
action  of  alcoholic  potash,  it  is  converted  into  tricarballylic  acid. 
Ethyl  hutanepentacarhoxylate, 

COOEt-CH2-CH(COOEt)-C(COOEt),-CH3-COOEt, 

is  prepared  by  acting  on  the  sodium  compound  of  ethyl  ethenyltri- 
carboxylatc  with  ethyl  chlorosuccinate,  and  forms  a  thick,  colourless 
oil,  which  boils  at  216 — 218"  under  16  mm.  pressure,  and  has  a  sp.  gr. 
of  1-14088  at  2074°.  H.  G.  C. 

Synthesis  of  Aconitic  Acid.  By  L.  Claisen  and  E.  Hoia  (-Ber., 
24,  120 — 127). — Ethyl  acetate  and  ethyl  oxalate  combine  in  the 
presence  of  sodium  etlioxide  to  form  ethyl  oxalacetate, 

COOEt-CHa-CO-COOEt, 

and  this,  on  remaining  with  a  concentrated  solution  of  potassium 
acetate,  dissolves  after  a  time  with  the  formation  of  the  potassium 
salt  ot  a  monobasic  acid  of  the  composition  CuHigOg,  which  was 
identified  as  the  triethyl  salt  of  aconitoxalic  acid.  It  is  best  prepared 
as  follows  : — Ethyl  oxalacetate  (37  grams)  is  mixed  with  a  sohition  of 
potassium  acetate  (20  grams)  in  20  c.c.  of  water,  with  constant 
shaking  ;  after  some  time  the  mixture  becomes  clear  and  slightly 
warm,  and,  in  consequence  of  the  formation  of  bye-products,  is 
blue  to  bluish-green.  On  acidifying  with  hydi'ochlorie  or  sulphuric 
acid,  the  product  is  precipitated  as  an  oil,  and  can  be  extracted 
with  ether.  It  is  a  colourless  liquid  of  the  consistence  of  glycerol, 
easily  soluble  in  alcohol  and  ether,  sparingly  in  water;  the  alcoholic 
solution  gives  an  intense  red  coloration  with  ferric  chloride.  The 
barium  salt,  (CHHn09)oBa  +  2H2O,  obtained  as  a  white  precipitate  on 
adding  barium  chloride  to  a  solution  of  the  potassium  salt,  is  very 
sparingly  soluble  in  water,  and  crystallises  in  slender,  felted  needles 
which  lose  their  water  of  crystallisation  at  100°,  or  on  remaining  over 
sulphuric  acid  in  a  vacuum.  The  lead  salt,  (CuHi709)oPb,  is  more 
insoluble  thnn  the  barium  salt,  and  is  obtained  as  a  crystalline  pre- 
cipitate on  adding  lead  nitrate  to  the  boiling  solution  of  the  barium 
salt.  It  is  somcAvhat  easily  soluble  in  hot  alcohol,  and,  on  the  addition 
of  water,  crystallises  in  beautiful,  short  needles. 

The  conversion  of  the  above  acid  into  aconitic  acid  is  i-ather  a  diffi- 
cult operation,  as  excess  of  alkali  produces  a  partial  decomposition 
into  acetic  and  oxalic  acids.      It  is  best  carried  out  as  follows : — The 
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acid  (1  mol.)  dissolved  in  alcohol  is  mixed  with  3  per  conl.  alcoholic 
potash  ((■)  mols.),  and  healed  for  three  hours  on  tlio  water-bath  ;  one- 
third  of  the  alcohol  is  then  distilled  off,  and  the  product  dissolved  in 
vvalcr  and  heated  until  the  solution,  on  acidification  with  acetic  acid, 
no  longer  turns  red  with  ferric  ehloiide.  The  solution  is  acidified 
with  acetic  acid,  cnlcium  acetate  added,  filtered,  the  filtrate  con- 
taining the  calcium  salt  acidified  with  sulphuric  acid,  and  the  aconitic 
acid  extracted  witii  ether.  The  aconitic  acid  so  obtained  melts  after 
recrystallisation  at  191°. 

The  authors  point  out  that  this  synthesis  is  of  importance  in  rela- 
tion to  the  presence  of  aconitic  and  citric  acids  in  nature. 

E.  C.  R. 

Hydrolysis  of  Ethereal  Salts  of  Organic  Acids  by  Potassium 
Acetate.  13y  L.  Ci.aision  {Bit.,  24,  127 — 128). — By  the  action  of 
])(itnssiuni  acetate  on  ethyl  oxalacetate,  the  triethyl  salt  of  aconit- 
oxalio  acid  is  formed,  and  not  the  tetrethyl  salt  (see  preceding 
abstract).  Similarly,  froin  ethyl  acetonoxalate,  the  nionetliyl  salt  of 
diacetcmedioxalic  acid  is  formed  instead  of  the  diethyl  salt.  Hence 
potassium  acetate,  besides  acting  as  a  condensing  agent,  must  also  act 
as  a  hydrolysing  agent.  Ethyl  oxalate  (1  mol.),  when  warmed  with  a 
solution  of  potassium  acetate  (1  mol.)  in  an  equal  weight  of  water  on 
the  Avater-bath  with  constant  shaking,  is  easily  converted  into  potas- 
sium ethyl  oxalate.     Potassium  oxalate  is  not  formed  in  this  reaction. 

E.  C.  R. 

Synthesis  of  Chelidonic  Acid.  By  L.  Cl.usen  (Ber.,  24,  111 — 
120). — AVhen  an  excess  of  ethyl  oxalate  reacts  with  acetone  in  the  pre- 
sence of  sodium  etiioxide,  the  sodium  derivative  of  ethyl  acetonoxalate, 
CLL;CO-CHo-CO-COOEt,  is  first  formed,  and  this,  by  the  further 
action  of  ethyl  oxalate  and  sodium  ethoxide,  is  converted  into  the 
disodium  salt  of  ethyl  acetonedioxalate,  CO-(CHo-CO-COOEt)o.  The 
latter  is  identical  with  ethyl  xanthochelidonate,  and  is  more  stable 
than  the   acid,    but   is    easily  converted  into    ethyl    chelidonate,    or 

chelidonic  acid,  CO<gg:^[ggg^J)>0. 

It  is  to  be  noted  that  on  treating  ethyl  acetonoxalate  with  ethyl 
oxalate,  the  ethyl  oxalate  residue  enters  the  methyl  group,  and  not 
the  group  -CO*CHo-CO-.  Probably  other  ethereal  salts  would  give, 
with  acetone,  similar  pyrone  and  xanthopj^rone  derivatives,  and  on 
treating  these  with  ammonia,  many  new  pyridine  derivatives  would 
be  obtained.  Etliyl  acetonoxalate  and  ethyl  acetonedioxalate  corre- 
spond with  the  mono-  and  di-aldehyde  derivatives  of  acetone.  Com- 
l)ounds  are  easily  prepared  containing  both  an  aldehyde  and  ethyl 
oxalate  I'esidue.  Kerstiens  has  prepared  such  a  compound  by  acting 
on  acetone,  first  with  an  aldehyde  then  with  ethyl  oxalate.  By 
heating,  they  are  converted  into  derivatives  of  dihydropyrone.  If, 
however,  acetone  be  treated  first  with  ethyl  oxalate  and  then  with  an 
aldehyde,  both  the  ethyl  oxalate  and  aldehyde  residues  enter  the 
same  methyl  group  of  the  acetone,  and  a  lactone  is  formed.  The 
avithor  restricts  his  attention  to  ethyl  acetonedioxalate  and  its 
reactions,  and  i-eserves  the  last-named  compounds  for  a  later  coramtt- 
nication. 


426  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Ethyl  acetonedioxalate  (ethyl  xanthoclielidonate)  is  prepared  by 
dissolving  etliyl  sodacetonoxalate  (5  grams)  in  hot  ethyl  oxalate 
(8  grams),  and  adding  to  the  hot  mixture  a  solution  of  sodium 
ethoxide  (2  grams)  in  alcohol  (10  c.c). 

The  product  is  washed  -witli  hydrochloric  acid  and  water,  and 
puritied  by  crystallisation  from  alcohol.  350  grams  of  ethyl  sod- 
acetonoxalate  yields  about  3"20  grams  of  crude  ethyl  acetonedioxalate  ; 
this  crystallises  in  slender  prisms,  melts  at  103 — 104°,  is  somewhat 
easily  soluble  in  hot  alcohol,  methyl  alcohol,  and  benzene,  and  gives 
an  intensely  yellow  solution  with  dilute  alkalis.  By  prolonged 
boiling,  it  is  partially  converted  into  ethyl  chelidonate.  The  alcoholic 
solution  gives  with  ferric  chloride  an  intense  brown  coloration,  with 
ferrous  sulphate  a  dark  green ;  a  greenish-yellow  copper  salt  is  preci- 
pitated by  copper  acetate,  and  a  golden-yellow  lead  salt  by  lead 
acetate. 

Chelidonic  acid  is  obtained  by  heating  the  above  compound  with 
fuming  hydrochloric  acid,  in  a  sealed  tube,  for  one  hour  at  100°.  or 
more  easily  by  simply  evaporating  it  a  few  times  with  fuming  hydro- 
chloric acid  on  the  water-bath.  It  forms  coloiirless  needles,  and  gives 
all  the  reactions  of  natural  chelidonic  acid,  but  melts  at  262°  with 
charring  and  evolution  of  gas.  The  natural  acid  obtained  from  the 
celandine  melts  at  220^. 

Ethyl  chelidonate  is  obtained  by  saturating  an  alcoholic  solution  of 
ethyl  xanthochelidonate  with  hydrogen  chloride,  and  extracting  the 
product  with  ethei".  It  crystallises  from  alcohol  in  short,  lustrous 
prisms,  melts  at  63°,  and  is  crystallographically  identical  with  ethyl 
chelidonate  prepared  from  the  natural  chelidonic  acid.         E.   C.  E. 

Oxidation  of  Gluconic  Acid  with  Fehling's   Solution.     By 

W.  TiE.MA>iN  (Chem.  Cent-,:,  1890.  ii,  742—743;  from  Zeit.  Vereins 
Rubenzuckerind.,  1890,  787 — 789). — The  author's  investigation  was 
made  with  a  view  to  determine  whether  gluconic  acid  is  oxidised  to 
glycuronic  acid  by  Fehling's  solution,  such  reactions  being  objection- 
able in  the  determination  of  sugar  voiumetrically.  The  author 
believes  that  the  glycuronic  acid  is  formed,  althoiigh  no  very  definite 
result  was  obtained.  J.   W.  L. 

Action  of  Nitric   Acid   on   Ethyl    Methenyltricarboxylate. 

By  A.  P.  N.  Fraxchimont  and  E.  A.  Klobbie  {Fiec.  Trav.  Chiiu., 
9,  220 — 222). — Ethyl  methenyltricarboxylate  is  prepared  by  the 
action  of  ethyl  chloroformate  on  ethyl  sodiomalonate ;  it  boils  at 
149 — 150°  under  a  pressure  of  27  mm.,  and  melts  at  29°.  It  dissolves 
in  nitric  acid  without  development  of  heat,  and  on  pouring  the  product 
into  water  an  oily  liquid  separates  of  the  composition  NOi-CCCOOEt);,^ 
this  is  decomposed  by  warming  with  barium  hydroxide  solution,  yield- 
ing 3  mols.  of  carbonic  anhydride.  T.   G.  N. 

Action  of  Nitric  Acid  on  Methane  Di-  and  Trisulphonic 
Acids.  By  A.  P.  N.  Feanchimoxt  and  E.  A.  Klobbie  {Bee.  Trav. 
Chim.,    9,    223 — 224). — Although    a    nitro-derivative    of    methane- 
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disulphonif!  acid  is  known  to  exist,  the  authors  were  unable  to 
jirepare  nitro-derivatives  by  the  action  of  absolute  nitric  acid  on 
]K)ta,ssium  nicthanedisnlphonate  and  trisnlphonate.  T.   G.  N. 

Preparation  of  Ethereal  Salts  of  Furfuracrylic  Acid.  By 
L.  Ci.AiSKN  {Jlir.,  24,  14^ — li4).  — ]']tiijl  furfuracrylate  is  easily  pre- 
pared by  a  method  similar  to  that  which  has  been  employed  by  the 
author  for  the  preparation  of  ethyl  cinnamate  (Abstr.,  IS90,  891). 
Sodium  vvii-e  (1  mol.)  is  added  to  pure  ethyl  acetate  (about  6  mols.), 
and  furfuraldehyde  (1  mol.)  is  gradually  added  to  the  well  cooled 
mixture.  Wlien  all  the  sodium  has  dissolved,  acetic  acid  (1  mol.)  is 
added,  and  then  water.  The  salt  is  waslied  with  soda,  dried  with 
calcium  chloride,  and  distilled.  It  is  a  pale-yellow  oil,  and  distils  at 
23o — 235°  without  decomposition.  The  acid  prepared  from  it  melts 
at  139—140°  (compare  Marckwald,  Abstr,,  188S,  135).  By  this 
method  25  gi-am.s  of  ethereal  salt  are  obtained  from  4U  grams  of 
furfuraldehyde. 

This  condensation  takes  place  easily  only  in  the  case  of  acetic  acid ; 
when  homologues  of  acetic  acid  are  employed,  the  yield  is  less  the 
greater  the  molecular  weight  of  the  acid.  E.  C  R. 

Oxiclation  Products  of  Brominated  Thiophens.  By  A.  AxgilLI 
and  G.  Ciamician  {^er.,  24,  74 — 78). — It  has  been  shown  by 
Ciarai>ciau  and  Zanetti  (Abstr.,  1890,  264,  1155)  that  whereas  by  the 
action  of  an  alknline  solution  of  hydroxylamine,  the  p_yrrolines  are 
converted,  witli  varying  dithculty,  into  the  dioximes  of  the  corre- 
spond.ing  7-diketones,  the  same  reaction  does  not  take  place  "with  the 
thiophens.  The  authors  tind,  however,  that  brominated  thiophena 
are  converted  by  concentrated  nitric  acid  into  open  chain  derivatives^ 
a  reaction  corresponding  witli  the  conversion  of  brominated  pyrroliuea 
into  dibromomaleinimide  (Abstr.,  1887,  597;  1888,  61). 

TetrabiomotliLophen,  when  treated  with  nitric  acid  of  sp.  gr.  1'52, 
loses  its  sulphur  and  a  portion  of  the  bromine,  and  is  converted  into 
dibromomaleic  acid,  COOH-CBriCBr-COOH.  Tribromo-/j-thiotolen, 
under  similar  conditions,  yields  the  anhydride  of  bromocitraconic 
acid,  COOH-CBrlCMe-COOH,  identical  with  the  compound  obtained 
by  Fittig  and  Krusemark  (Abstr.,  1881,  416).  a-Tribromothiotolen 
yields  a  compound  having  the  composition  CoHiBroOs,  which  crystal- 
lises in  small,  colourless  needles  melting  at  78 — 79°,  and  is  probably 
dihroviacetylacrijlic  acid,  CAcBriCBr-COOH.  It  is  sparingly  soluble 
in  cold,  readily  in  hot  water,  and  in  alcohol,  ether,  and  benzene,  the 
latter  solution  being  precipitated  by  light  petroleum.  It  gives  a 
yellowish  precipitate  with  phenylhydrazine  consisting  of  fine,  matted 
needles  which  appear  to  be  a  mixture,  as  the'  melting  point  lies  between 
84°  and  100°.  H.   G.  C. 

Trithienyl.  By  A.  Rexard  {Gompt.  rend.,  112,  49— 50).— Sulphur 
vapour  and  benzene  do  not  react  at  a  dull-red  heat,  but  if  the 
mixture  is  passed  thi-ough  a  tube  heated  to  bright  redness,  there  is 
obtained,  together  with    carbon  bisulphide,   hydrogen  sulphide,  and 
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unaltered  sulphur,  a  brownish  liquid  which,  when  distilled,  yields 
unaltered  benzene,  and  a  yellow  substance  which  soou  solidifies. 
This  last  product  is  trithicni/l,  C4SH..(C4SH3)3,  and  after  purification 
bj  repeated  crystallisation  from  boiling  alcohol,  it  forms  yellowish 
needles  melting  at  147°  to  a  yellow  liquid  which  boils  at  357°  ; 
vapour  density  8'6.  It  is  somewhat  soluble  in  benzene,  ether,  and 
chloroform,  but  less  soluble  in  alcohol,  acetic  acid,  and  light  petr- 
oleum. When  mixed  with  cold  sulphuric  acid,  it  becomes  rose  coloured, 
and  on  heating  forms  a  violet  solution  which  changes  to  blue.  Water 
decolorises  this  solution,  and  precipitates  unaltered  trithienyl. 

Trithienyl  is  not  affected  b}*  boiling  alkaline  potassium  perman- 
ganate, nor  by  ordinary  nitric  acid.  The  direct  action  of  bromine  in 
presence  of  carbon  bisulphide  yields  trithienyl  hexahromide,  Ci2S3H8Br6, 
as  an  unstable,  black,  amorphous  powder  which  loses  all  its  bromine 
when  exposed  to  the  air,  and  is  instantly  decolorised  by  cold  alcohol, 
ether,  and  benzene.  Trihromtrithienyl,  CjoSaHsBrs,  is  obtained  by 
the  prolonged  action  of  bromine  at  100°  in  presence  of  acetic  acid, 
and  crysiallises  from  benzene  in  slender,  confused  needles  which  melt 
at  282°,  and  are  somewhat  soluble  in  benzene,  carbon  bisulphide,  and 
chloroform,  especially  when  heated,  but  dissolve  only  slightly  in 
acetic  acid,  and  are  insoluble  in  alcohol  and  ether.  Trithienyltri- 
i^ulpltonic  acid,  01483115(11803)3,  is  obtained  by  the  action  of  fuming 
sulphuric  acid  at  115 — 120°  ;  its  calcium  salt  is  not  crystallisable,  and 
forms  a  very  soluble,  brown  powder. 

A  compound,  O12HH82O4,  is  obtained  by  the  action  of  fuming 
nitric  acid  in  sealed  tubes  at  150 — 160°,  or  by  the  prolonged  action  of 
chromic  acid  in  a  boiling  acetic  acid  solution.  In  both  cases  the 
product  is  precipitated  by  water  and  crystallised  from  acetic  acid. 
It  forms  white  plates  which  melt,  at  312 — 313°,  but  do  not  boil  even 
at  400° ;  it  is  insoluble  in  ether,  carbon  bisulphide,  and  light  petr- 
oleum, very  slightly  soluble  in  benzene  and  chloroform,  and  slightly 
in  acetic  acid  and  in  alcohol,  especially  on  heating.  Aqueous  solu- 
tions of  alkalis  have  no  action  on  the  compound,  but  it  dissolves 
in  nitric  acid,  and  also  in  sulphuric  acid  at  100°,  forming  a  colourless 
solution.  It  gives  no  characteristic  coloration  with  sulphuric  acid 
and  isatin,  or  with  phenanthraquinone.  0.  H.   B. 

Direct  Substitution  in  the  Aromatic  Series.  By  C.  A.  Lobry 
UK  Bruyx  (Btc.  Trav.  Chim.,  9,  210 — 219). — The  author  takes  excep- 
tion to  the  statement  of  Laubenheimer  that,  when  the  two  nitro- 
groups  of  a  dinitro-derivative  have  the  raeta-  or  para-position,  one 
cannot  be  displaced  by  a  hydroxyl-  or  amido-group,  and  suggests  the 
following  empirical  law  in  reference  to  diniti'o-derivatives  : — When 
either  the  nitro-group  or  the  chlorine  or  bromine  atom  occupies  the 
ortho-  or  the  para-position  in  reference  to  a  second  nitro-group,  the 
former  group  or  atom  can  be  replaced  by  a  hydroxyl-,  alkoxyl-,  or 
araido-group,  whereas  this  substitution  does  not  occur  when  the  first 
nitro-group  occupies  the  meta-position  in  reference  to  the  second 
nitro-group.  Numerous  examples  are  adduced  which  confirm  the 
above  general  conclusions.  T.   G.  N. 
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Conversion  of  Orthochloronitrobenzene  and  of  Orthobromo- 
nitrobenzene  into  Orthonitranisoil  and  Orthonitrophenetoil. 
J]y  C.  A.  LuiJKY  Di:  BuuvN  (lite.  Trav.  Chivi.  l'.')_^,  107 — 207;. — Sodium 
alkyl  oxides  react  witb  some  halogen  derivatives  of  benzene,  substi- 
tuting the  alkoxide  group  for  the  halogen  of  the  nucleus,  and  the 
author  finds  this  reaction  obtains  in  the  cases  of  orthochloronitro- 
benzene and  orthobronionitrobc'uzene. 

To  a  solution  of  1  :  2-orthochl()ronitrobenzene  (3  grams)  in  methjl 
alcohol  (lo  c.c.)  sodium  methoxide  (4  c.c.  of  a  solution  containing 
0'0607  gram  of  sodium  per  c.c.)  is  added,  and  the  mixture  is  heated 
in  a  sealed  tube  at  100°  for  six  hours.  After  evaporation  of  the 
alcohol,  the  residue  is  treated  with  water,  and  the  oil}',  yellow  drops 
which  separate  are  subjected  to  steam  distillation,  when  nitraniso'il 
(2  gramsj  is  obtained.  The  estimation  of  the  chloi-ine  in  the  residues 
]iroves  the  reaction  to  be  quantitative. 

1  :  2-Orthobromonitrobenzene  when  similarly  treated,  yields  nitro- 
unisoil  containing  4  per  cent,  of  orthobromonitrobenzene. 

When  to  a  boiling  mixture  of  oi'thochloroniti-obenzene  (2  grams) 
dissolved  in  alcohol  (250  c.c.),  sodium  ethoxide  (25  c.c.  of  a 
solution  containing  0'0174  gram  of  sodium  per  c.c.)  is  added  in 
.successive  portions  of  15  c.c.  and  10  c.c,  an  interval  of  40  hours 
elapsing  between  the  additions,  there  is  obtained  from  the  product  of 
the  reaction  b}'  treatment  with  weak  aqueous  soda  and  subsequent 
steam  distillation,  a  yellowish-red  liquid,  Avhich  contains  dinitro- 
pbenetoil  (80  per  cent.)  and  unaltered  orthochloronitrobenzene. 

Orthobromonitrobenzene,  when  treated  in  like  manner,  yields  a 
product  which  contains  about  66  per  cent,  of  phenetoil. 

From  the  above  instances,  the  linkage  of  the  chlorine  atom  to  the 
benzene  nucleus  appears  to  be  less  strong  than  that  of  the  bromine 
atom,  which  is  a  condition  the  reverse  of  that  obtaining  in  the  fatty 
series.  T.  G.  Is^. 

Unsymmetrical  Trinitrobenzene  (1 :  2  : 4;.  By  C.  A.  Lobky  de 
Brutn  (Eec.  Trav.  Chim.  [3],  184--196). — Paranitrobenzene  (40 
grams)  is  heated  with  a  mixture  of  nitric  acid  (sp.  gr.  1'52)  and 
sulphuric  anhydride  for  six  days,  at  a  temperature  which  is  gradually 
increased  from  50 — 155" ;  the  contents  of  the  flask  are  then  poured 
into  cold  water,  and  the  mass,  after  washing,  is  treated  with  chloro- 
form, and  the  yelloAV  substance  which  this  solvent  extracts,  is  washed 
with  weak  sodium  carbonate  solution,  dried,  and  distilled  in  a  current 
of  carbonic  anhydride  at  150°.  By  this  means,  any  excess  of  pai'a- 
nitrobenzeue  is  removed  from  the  trinitrobenzene  remainino-  in  the 
letort,  and  it  is  purified  by  boiling  with  nitric  acid  (sp.  gr.  1"4), 
from  which  it  crystallises  on  cooling,  and  then  i-ecrystallising  from 
ether,  or  from  methyl  or  ethyl  alcohol  acidified  with  hydrochloric 
acid. 

As  thus  obtained,  trinitrobenzene  (1  :  2  :  4)  forms  transparent,  yellow 
crystals  melting  at  57'5°,  and  of  .sp.  gr.  1-725 — 1'73  at  15'5°.  It  is 
very  soluble  in  benzene,  less  so  in  chloroform,  ether,  methyl  and 
ethyl  alcohols,  and  but  sparingly  in  carbon  bisulphide  (tables  of 
solubility  are  given).     The  crystals  enter  into  a  condition  of  supei-- 
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fusion,  and  on  evaporation  of  the  cliloroforni  or  benzene  solution  it 
veniains  liquid  for  months,  unless  rubbed,  when  it  solidifies. 

By  the  action  of  a  dilute  solution  of  sodium  methoxide  in  methyl 
alcohol,  it  is  converted  into  dinitraniso'il  (1:2:  4),  an  almost  quanti- 
tative yield  beins^  obtained,  and  a  similar  reaction  ol>tains  with  sodium 
ethoxide;  in  this  case  some  dinitrophenol  is  also  formed,  the  yield 
depending  directly  on  the  concentration  of  the  sodium  ethoxide  solu- 
tion and  on  the  temperature  ;  thus,  at  the  ordinary  temperature  with 
dilute  sodium  ethoxide  solution,  the  yields  corresponded  with  respective 
conversions  of  74  per  cent,  and  G2  per  cent,  of  the  tri-derivative  into 
dinitropheneto'il,  and  4  per  cent,  and  6  per  cent,  into  diniti-ophenol ;  in 
the  case  of  strong  solutions  at  a  higher  temperature,  11  per  cent,  was 
converted  into  dinitrophenetoil,  and  60  per  cent,  into  dinitrophenol. 

Sodium  hydroxide  acts  in  a  complex  manner  on  the  substance, 
but  when  it  is  heated  with  sodium  carbonate  solution,  or  with  vei'y 
dilute  soda,  dinitrophenol  (1  :  2  :  4)  is  formed  to  the  extent  of 
90  per  cent,  and  55  per  cent,  respectively  of  the  trinitrophenol  used. 

Potassium  cyanide  and  trinitrobenzeue  (1:2:  4),  dissolved  in 
methyl  alcohol,  react  at  25°  to  foimi  dinitranisoil. 

When  trinitrobenzeue  is  heated  in  sealed  tubes  with  methyl  alcohol 
at  150°  it  yields  ditiicranisoil,  and  similar  treatment  with  water 
affords  dinitrophenol  (1:2:4).  T.   G.  >T. 

Symmetrical  Dinitrophenol.  By  C.  A.  Lobey  de  Brthx  (liec, 
Trai'.  Chiiit.,  9,  liOS). — Dinitraniso'il  is  pi-epared  by  heating  solutions 
of  trinitrobenzene  (1  :  3  :  5),  and  of  sodium  methoxide  in  methyl 
alcohol  at  80°  for  30  minutes.  The  dinitranisoil  thus  obtained  as 
long,  white  needles  melting  at  105°,  is  heated  with  concentrated 
hydi'ochloric  acid  in  sealed  tubes  at  170 — 180°  for  5 — 6  hours,  and 
the  crystalline,  reddish  product  is  purified  by  pouring  its  solution  in 
concentrated  hydrochloric  acid  into  water. 

As  thus  obtained,  £^-dinitrophenol  forms  silky  needles,  melts  at 
122°,  is  not  attacked  by  dilute  nitric  acid,  but  dissolves  in  it,  and 
crystallises  out  again  in  clear- needles,  whereas  concentrated  nitric 
acid  (sp.  gr.  14)  forms  with  the  substance  a  compound  which  melts 
at  173°.     The  author  is  continuing  the  research.  T.  Gr.  X. 

Metanitroparamidophenol  and  its  Derivatives.    By  H.  Hable 

(J.  pr.  Chtm.  l2j,  43,  02 — 75). — Diacetylparamidophenol  is  best  pre- 
pared by  adding  paramidophenol  which  has  been  dried  quickly  in  a 
stream  of  hydrogen  at  130 — 140°  to  double  its  weight  of  acetic 
anhydride,  heating  in  a  reflux  apparatus  for  half  an  hour,  distilling, 
and  recrystallising  the  residue  from  water. 

Xitrodiacetylparamidophenol  is  obtained  by  adding  diacetylparamido- 
phenol (1  part)  by  degrees  to  red  fuming  nitric  acid  (H  parts) 
cooled  by  ice,  and,  when  the  liquid  has  become  syrupy,  pouring  it 
into  ice-cold  water,  and  recrystallising  the  precipitate  from  alcohol.  It 
forms  brilliant,  sulphur-yellow  prisms  which  melt  at  146 — 147°,  and 
are  decomposed  at  260° ;  it  is  sparingly  soluble  in  water,  but  more 
freely  in  glacial  acetic  acid,  alcohol,  and  ether. 

Metanitroparamidophenol  (compare    Hiibner,   Abstr.,  1882,  506)  is 
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easily  obtained  by  heating  the  diacetyl  derivative  with  sodium  hydr- 
oxide, and  then  precipitating  with  an  acid.  From  ether  it  crystallises 
in  dark-red  prisms  Avith  a  green  lustre,  melting  at  148°,  and  from 
w.ater  in  the  same  form  with  1  mol.  H^O  ;  it  also  dissolves  in  alcoliol 
and  chloroform.  The  hijdrochloride  and  sulphate  are  described  ;  also 
the  'potassium  and  the  tetramethylaTnmoninm  compounds.  When  the 
latter  is  heated,  a  .small  quantity  of  nitroparani sidine  is  formed  ;  this 
crystallises  in  dark-red  prisms,  melts  at  123°,  dissolves  in  water, 
alcohol,  and  ether,  sparingly  in  benzene,  and  volatilises  with  steam; 
its  acetyl  derivative  melts  at  115°;  its  hydrorhhjridc  is  described. 

Metanitroparadiazophenol  chloride  is  obtained  by  passing  nitrous 
acid  tliroiigh  a  cooled  solution  of  mctanitroparamidophenol,  in  alcohol 
containing  some  strong  hydrochloric  acid  ;  it  crystallises  in  colourless, 
microscopic  prisms,  explodes  in  a  closed  tube  at  126 — 129°,  and  is 
■<])aringly  soluble  in  water  and  alcohol,  but  insoluble  in  ether  ;  the 
perbromide  is  described.  When  heated  vs'ith  absolute  alcohol  under 
pressure  (790 — SOU  mm.)  it  is  converted  into  metanitrophenol  ;  this 
settles  the  constitution  of  the  above  nitroamidophenol. 

Metaparadiamidophenol  (Kohler,  Abstr.,  1884,  1159),  obtained  by 
the  usual  reducing  process,  crystallises  in  colourless,  microscopic 
pT-isms,  and  melts  with  decomposition  at  1(57 — 168°  ;  its  hydrochloride 
is  oxidised  by  ferric  chloride  to  a  red  substance,  probably  a  derivative 
of  the  red  su.bstance  obtained  by  Griess,  and  others  (Abstr.,  1884, 
1322 ;  1889,  5U0)  ;  its  sulphate  and  triacetyl-deri\ ?itive  (melting  at 
135 — 136°)  are  described. 

Metaparadiamidoaniso'il  hydrochloride,  obtained  by  reducing  meta- 
nitroparanisidine,  forms  colourless,  lustrous  leaflets,  dissolves  in  water 
with  a  brown  colour,  and  yields  a  red  colouring  matter  when 
oxidised. 

Metanitropariodophenol  is  produced  by  the  action  of  hydriodic  acid 
on  metanitroparadiazophenol  chloride;  it  crystallises  in  yellow  needles 
melting  at  156°,  dissolves  in  most  solvents,  and  is  not  volatile  with 
steam  ;  the  potassiur.i  and  silver  compounds  are  described  :  the  acetyl- 
derivative  melts  at  107"5°,  and  begins  to  boil  witli  decomposition  at 
260°.  Metanitropariodopheneto'il  forms  microscopic,  yellow  needles, 
melts  at  63*5°,  and  distils  with  decomposition  at  320^.         A.   G.  B. 

Quantitative  Investigation  of  Reduction  Processes.      By  K. 

Elbs  (J.  pr.  Chem.  [2],  43,  39 — 46). — An  electric  current  was 
passed  through  a  galvanometer,  and  then  through  a  decomposing  cell 
containing  either  an  acid  or  alkaline  solution  of  the  substance  to  be 
reduced.  The  anode  was  separated  from  the  cathode  by  a  porous 
plate,  and  a  tube  was  provided  whereby  the  evolved  hydrogen  could 
be  collected  and  measured.  The  electrodes  were  platinum  foil  of 
15*6  sq.c.  surface  ;  the  current  was  generated  by  2- — 4  Bunsen's  cells  ; 
the  readings  were  taken  every  five  minutes,  and  averaged  on  one 
hour. 

The  amount  of  hydrogen  consumed  in  reducing  the  substance 
present  is  the  difference  between  the  amount  actually  evolved  and  the 
amount  which  should  theoretically  be  evolved,  as  calculated  from  the 
intensity  of  the  current  shown  by  the  galvanometer.      The  sti'ength  of 
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the  solution,  tlie  intensity  of  the  current,  the  hydrogen  liberated 
thereby,  the  hydrogen  evolved,  the  hydrogen  used  in  reduction,  and 
the  temperature  are  given  in  each  experiment. 

The  substances  experimented  on  were  orthouitrophenol,  paranitro- 
phenol,  orthoparadinitropbenol,  and  picric  acid;  they  were  dissolved 
in  water  or  alcohol  of  different  strengths,  generally  to  the  extent  of 
O'Ol  or  0"1  gram-molecule  per  litre ;  the  quantity  of  sulphuric  acid 
added  was  generally  "2,  but  sometimes  4  gram-molecules  ;  where  sodium 
hydroxide  was  used,  2  gram  molecules  were  added. 

The  author  bas  not  classified  his  results,  and,  inasmuch  as  nearly 
every  condition  varies  in  every  experiment,  it  is  difficult  to  see  any 
relation  between  tbem.  A  stronger  current  does  not  bring  about  a 
proportionally  greater  reduction,  a  less  percentage  of  hydrogen  being 
consumed.  Greater  reduction  occurs  in  alkaline  than  in  acid  solution. 
The  order  of  reducibility  of  the  substances  experimented  on  is  tbe 
same  as  that  in  which  they  are  quoted  above,  the  position  of  the 
nitro-group  seemingly  influencing  it ;  for  a  general  conclusion,  how- 
ever, the  author  requires  a  more  extensive  series  of  experiments. 

A.  G.  B. 

Phenol  of  Birchwood  Tar.  By  M.  Pfrexghr  (Arch.  Pharm., 
228,  713 — 71'J). — Oleum  betulini  cetherium  rectificatuni  was  the  raw 
material  employed;  it  is  a  brownish-yellow  refracting  liquid  with 
acid  reaction  and  sp.  gr.  0"95G  at  15°.  The  liquid  was  freed  fx'om 
acid  by  means  of  sodium  carbonate,  washed  with  water,  and  treated 
repeatedly  with  aqueous  potash  to  obtain  the  phenoxide.  From  the 
latter,  the  phenol  was  separated  by  sulphuric  acid,  taken  up  with 
ether,  Avell  washed,  and  finally  dried  with  sodium  sulphate.  The 
purified  phenol  was  fractionated.  After  numerous  operations,  a  frac- 
tion, 181°  to  191,  probably  cresol  with  a  small  amount  of  phenol, 
was  obtained.  The  fraction  191°  to  200°,  when  heated  with  zinc- 
dust,  yielded  mainly  toluene  and  a  little  anisoil.  The  same  fraction, 
when  heated  at  150°  with  methyl  iodide  and  some  methyl  alcohol, 
yielded  methyl  cresyl  ether  and  a  little  catechol  dimethyl  ether. 
The  fraction  200°  to  205°  Avas  dissolved  in  ether  and  heated  at  80° 
with  alcoholic  potash;  on  cooling,  the  long  needles  of  the  potassium 
salt  were  collected,  dissolved  in  water,  and  decomposed  by  hydrochloric 
acid,  after  which  the  separated  compound  was  purified,  and  found 
to  be  guaiaeol.  The  same  fraction  heated  at  150°  with  meth}! 
iodide  yielded  mainly  catechol  dimethyl  ether  and  a  little  methyl 
cresyl  ether. 

The  fraction  200°  to  211°,  when  fused  with  potassium  hydroxide, 
yielded,  as  the  onh-  definite  product,  hydroxyisophthalic  acid.  The 
fraction  218°  to  224°  gives  the  reactions  of  mouomethjd  homoxy- 
catechol  (creosol).  The  constituents  of  birchwood  tar  creosote  are 
traces  of  phenol,  cresol,  guaiaeol,  1.3.4-xylenol  and  1.3.4-creosol, 
the  third  and  last  compounds  forming  the  bulk.  J.  T. 

Constitution  of  Quinone.  By  1\  Kehemann  (/.  pr.  Chem.  [2], 
43,  106—110). — It  was  a  work  of  supererogation  on  the  part  of  Nef 
to  prove  that  the  anilic  acids  contain  two  hydroxyl  gi'oups  (Abstr., 
1890,  1271),  as  this  has  already  been  generally  accepted. 
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The  tendency  of  quinone  to  form  ndditive  products  witli  2  and 
4  atoms  of  bromine  (loc.  cit.),  which  enter  in  p.airs  into  tlie  ortlio- 
position,  is  no  better  evidence  for  Fittig's  than  for  Chius's  formula 
for  quinone.  Analonfy  cannot  be  diawn  between  Baeyer's  a(Ulitive 
products  of  terephthalic  acid  and  additive  products  of  qninoiic,  for  tlie 
latter  is  an  oxygen  additive  product,  whilst  hydroterephthaHc  acids 
are  hydi-ogen  additive  products.  The  possibility  that  bromine  may 
attach  itself  to  the  oxygen  atom  in  quinone,  and  not  to  the  carbon 
atom,  nn;st  not  be  overlooked.  A.   G.  B. 

Colour  Reactions  of  Aromatic  Amines.  By  C.  Lauth  {Cumpt. 
rrnd.,  Ill,  975 — 977). — The  author  has  extended  the  reaction  with 
lead  peroxide  to  a  large  number  of  amines.  One  drop  of  a 
liquid  amine,  or  an  equivalent  quantity  of  a  solid,  is  mixed  in  a 
watch  glass  with  10  drops  of  a  mixture  of  3  vols,  of  acetic  acid  of 
8°  and  7  vols,  of  water.  Fragments  of  lead  peroxide  are  placed  near 
the  edge  of  the  watch  glass,  and  by  inclining  the  latter  the  liquid  is 
made  to  touch  the  peroxide.  A  similar  experiment  should  be  made 
with  an  alcoholic  soluticm  of  acetic  acid  of  similar  dilution,  since 
some  of  the  bases  are  not  soluble  in  aqueous  acetic  acid.  The  colour 
reactions  in  the  second  case  are  sometimes  different,  in  consequence 
of  the  presence  of  oxidation  products  of  the  alcohol.  The  following 
results  were  obtained,  the  second  series  of  colours  being  those  obtained 
with  the  alcoholic  solution : — 

Aniline,  very  fugitive  violet-red,  changing  to  red-brown ;  with 
alcohol  the  same.  Methylaniline,  blue-green,  violet,  blue,  olive ; 
violet,  red-violet,  olive.  Uimethylaniline,  orange,  grass-green,  olive- 
green,  grey ;  orange-green.  Ethylaniliiie,  blue-green,  blue,  violet, 
olive  ;  violet,  violet-black,  olive.  Diethyl  aniline,  bright  orange, 
yellow ;  greenish-yellow.  Benzylaniline,  red-brown,  reddish-violet, 
grey  ;  yellowish-grey,  green.  Methylbenzylanlline,  orange,  greenish- 
yellow,  grey-green;  bright  green,  blue-green,  violet.  Ethylbenzyl- 
amline,  orange  ;  olive,  bright  green,  olive.  Diplienylamine,  very  faint 
violet-gi'ey  ;  bright  green,  olive.  MefJu/ldiphenylaniine,  magenta-red, 
violet,  bi-own  ;  violet- brown.  I'aratoluidine,  bright  blood-red,  brown- 
red  ;  bright  blood-red.  Orfhotoluidine,  dragon-green,  violet;  red- 
violet,  brown-violet,  orchil-colour,  Dimethylparatoluidine,  green- 
brown,  dull  yellow ;  green-brown,  dull  yellow.  Vimethylorthotohc- 
idine,  bright  orange-red,  orange-brown;  green- brown,  olive.  Xylidiae 
(meta-a-,  meta-/3-,  and  a  mixture  of  ortho-  and  para-),  blue- violet, 
dark-grey  ;  violet-red,  orchil-colour.  Paraphenylenediamine,  bright 
blue-green,  brown  ;  bright  blue-green,  brown.  Metaphenylenediamine, 
brown ;  brown.  Diinetlnjlparaplienylenedlamine,  magenta-red,  blue- 
violet,  violet-black  ;  magenta-red,  blue-violet,  blue-black.  Bimethyl- 
metaplienylenediamine,  faint  yellow-brown  ;  yellow-brown.  Tohtyleue- 
diamine,  bright  brown-red ;  bright  brown-red.  c-Naphthi/lamiue, 
very  faint  blue-violet  ;  very  faint  blue-violet.  fi-Naphthylamiiie, 
very  faint  brown-yellow;  very  faint  reddish-brown.  Dimethyl -cc- 
naphihylamine,  hi'ight  madder-red.  opaque- white  ;  madder-red,  only 
slightly  soluble.  Benzidine,  intense  pure  blue,  violet,  red ;  yellow 
solution    and    blue    precipitate.       Tetraviethylhenzidiae,    grass-green. 


434  ABSIKACTS  OF  CHEMICAL  PAPERS. 

oi'ans'e  in  presence  of  excess  of  acid;  grass-green.  Dimethylortho- 
anisidine,  magenta-violet,  dull  violet  ;  grey-greeu,  olive.  Dimethyl- 
nnetavisidine,  yellow-brown  ;  yellow-brown.  C.  H.  B. 

Orthamidoparaditolylamine.  By  0.  Fischer  and  L.  Sieder 
{Ber.,  23,  .S798 — 3802) . — Ortaamidoparadltulylamine, 

NH^-CeHsMe-NH-CvH,, 

is  prepared  by  reducing  orthonitroditolylamine  (Abstr.,  1882,  1059) 
with  tin  and  liydrocliloric  acid,  i-enioving  the  tin  with  hydrogen 
sulphide,  and  precipitating  the  base  with  alkali.  It  crystallises  from 
light  petroleum  in  beautiful,  colourless  prisms,  which  quickly  assume  a 
brownish-red  colour  in  the  air ;  it  melts  at  lOO"",  and  dissolves  in  con- 
centrated sulphuric  acid  with  a  beautiful,  blue  coloration,  which 
changes  to  green  on  boiling  or  remaining  for  some  time.  The  hydro- 
chloride and  oxalate  crystallise  in  beautiful,  colourless  needles,  the  latter 
being  almost  insoluble  in  cold  water,  llhe  pier  ate,  CiiHi6X2,C6H3N307, 
forms  brownish-red  crystals.  On  long-continued  boiling  "o-ith  an 
excess  of  acetic  anhydride,  the  diamine  is  converted  into  the  acetyl 
compound,  CuHsNoAc,  which  crystallises  from  alcohol  in  white  prisms 
melting  at  126^^. 

When  an  alcoholic  solution  of  the  diamine  is  boiled  with  carbon 
bisulphide  for  8 — 10  hours,  it  is  converted    into  the  corresponding 

thiocarhamide,   GJl^e<^~^jr^ ^^CS,  which    is    separated   from,  a 

little  adhering  yellow  colouring  matter  by  repeated  crystallisation  from 
alcohol,  and  then  forms  colourless  prisms  melting  at  270'^.  It  is  in- 
soluble in  water,  sparingly  soluble  in  light  petroleum,  readily  in 
hot  alcohol  and  benzene,  and  also  soluble  in  concenti'ated  sulph- 
uric acid  with  a  green  colour. 

The  diamine  condenses  with  aldehydes  like  other  orthodiamines, 
forming  anhydro-bases  which  may  be  regarded  as  derivatives  of 
dihydroamidiues.     Benzaldehyde    yields    a     compound    having    the 

constitution  C6H3Me<[-^TT^J^ ^^CHPh;    the  crude,  reddish-yellow, 

crystalline  compound  is  purified  by  frequent  crystallisation  from 
alcohol  with  addition  of  animal  charcoal,  and  then  forms  stellate 
groups  of  coloui'less  needles,  and  melts  at  156°.  The  hydrochloride 
forms  long,  colourless  prisms  ;  the platmocMoride,  (C2iH2,,1^2)2,HoPtCl6, 
orange  crystals  melting  at  271°  ;  and  the  aurochloride, 

C2lH2oN2,HAuCl4, 

golden-yellow  needles.  The  anhydro-compound  obtained  from  salicyl- 
aldehyde  sejiarates  from  alcohol  in  yellow  crystals  ;  it  melts  at  160^, 
and  is  sparingly  soluble  in  Avater,  alcohol,  and  hydrochloric  acid, 
readily  in  benzene  and  hot  dilute  sulphu\"ic  acid.  The  orthonitro- 
benzaldehvde-derivative  forms  radiating,  yellow  crvstals,  and  melts 
at  113°. 

On  addition  of  ferric  chloiide  to  a  solution  of  the  base  in  alcoholic 
hydrochloric  acid,  a  blood-red  solution  is  obtained,  from  which  almost 
black  cr^^stals    with     a    steel-blue    lustre    separate.     These    contain 
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iron,  au'l  on  tivatment  -with  ammonia  assume  a  beautifal,  red  colour. 
The  separated  red  flakes  are  carefully  washed,  dried,  and  extracted 
■with  benzene,  Avliicli  leaves  hydiated  ferric  oxide  as  a  residue.  On 
concentrating  the  extract,  or  adding  a  little  light  petroleum,  garnet- 
red,  spear-shaped  needles  or  narrow  plates  separate.  This  sub- 
stance melts  at  188",  decomposes  on  more  strongly  heating,  and  is 
fairly  soluble  in  benzene,  toluene,  and  boiling  alcolml,  sparingly  in 
light  petroleum.  It  is  a  feeble  base,  the  salts  of  which  are  decom- 
]josed  by  water.  Its  formation  is  represented  by  the  foUowinir  equa- 
tion :— 2CuH,cN,  -h  20  =  a.H,;N30  +  NH,  +  HoO.  Unlike  the 
oxidation  ])roduct  of  orthodiamidobenzene,  its  solutions  show  no 
fluorescence,  and  it  appears  to  belong  to  a  new  class  of  compounds, 
of  which  the  oxidation  product  of  nietaparatolnyleuediamine  is  also 
a  member.  This  has  the  com])osition  CiiH,5N:,0,  and  crystallises 
from  methyl  alcohol  in  brownish-red  crystals  melting  at  246 — 247°. 

H.  G.  C. 

Action  of  Phosphorus  Chloride  on  Aromatic  Tertiary- 
Amines.  By  A.  MiCHAKLis  and  A.  Schenk  {Aiinnhn,  260,  1 — 39; 
compare  Abstr.,  1888,  834). — Parai:>lieiiyleneiHviethyJaminpilimethiil- 
phosphine,  PMe.-CGHi'NMe.,  is  obtained  by  gradually  adding  the 
theoretical  quantity  of  dimethylamidophosphenyl  chloride  to  zinc 
methyl,  both  compounds  being  previously  dissolved  in  benzene,  and 
the  reaction  being  carried  out  in  the  cold  and  in  an  atmosphere  of 
dry  carbonic  anhydride;  the  benzene  is  then  distilled  off  in  an  atmo- 
sphere of  carbonic  anhydride,  the  residual  zinc  compound  treated  with 
excess  of  dilute  soda,  and  the  phosphine  extracted  with  ether.  It  is 
a  coloui'less,  highly  refractive  liquid,  boils  at  265'',  is  lighter  than 
water,  and  very  readily  oxidises  on  exposure  to  the  air ;  it  solidifies, 
when  cooled,  to  a  transparent,  crystalline  mass  which  melts  at  10  . 

Varaphenylenedimethylarainediinethylpliosphine  oxide, 

PO^kle.-CHi-XMe,  +  H^O, 

is  formed  when  the  phosphine  is  exposed  to  the  air,  or,  more  quickly, 
when  it  is  heated  Avith  finely  divided  mercuric  oxide  ;  it  crystallises 
from  hot  ether  in  slender,  colourless  needles,  melts  at  62"^,  and  is 
very  readily  soluble  in  alcohol  and  chloroform. 

The  sulphide.  PSMeo'CeHi-XMeo,  is  best  prepared  by  treating  the 
phosphine  with  the  theoretical  quantity  of  sulphur  in  chloi'oform 
solution  ;  it  crystallises  from  hot  alcohol,  in  which  it  is  very  readily 
.soluble,  in  colourless  needles,  melts  at  155°,  and  turns  yellow  on  ex- 
posure to  light. 

The  compound  PMe2*C6H4-NMe2,CS2  is  produced  bj  the  direct 
combination  of  its  constituents,  the  reaction  being  verv  energetic  ;  it 
is  a  red  powder,  melts  at  162°,  and  is  .sparingly  soluble  in  alcohol. 

Parapheiiylenediinethyla'minetrimethylphosphGnium  iodide, 

PIMe3-C,H4-NMe,, 

prepared  by  treating  the  phosphine  with  methyl  iodide  in  well-cooled 
ethereal  solution,  crystallises  from  alcohol  in  colourless  needles, 
melts  at  264°,  and  turns  yellowish  on  exposure  to  light. 

The  compound  PIMcaEt-CeHi'lSTMeo,  obtained  bv  treating  the  base 
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with  etliyl  iodide  under  the  same  conditions,  crystallises  in  colourless 
needles,  melts  at  IQO'',  and  tarns  yellowish  on  exposure  to  lio^ht. 

Varaphemjienedimetliylamiiiediethylpliospliine,  PEt2*CcH4'IS'Me2,  is 
formed  when  dimethylaraidophospheti}'!  chloride  is  treated  with  zinc 
ethyl  as  described  in  the  case  of  the  corresponding  dimethyl  deriva- 
tive. It  is  a  colourless  liquid,  boils  at  298°,  and  solidities  when 
cooled,  meltioo-  again  at  12'5'' ;  it  oxidises  on  exposure  to  the  air, 
combines  readily  with  bromine,  and  dissolves  freely  in  hydrochloric 
acid,  sulphuric  acid,  &c.  The  oxide,  POEtvCgH^-NMeo  +  H,0,  pre- 
pared by  heating  the  phosphine  with  mercuric  oxide,  crystallises  from 
ether  in  thick,  transparent  needles,  melts  at  65°,  and  is  very,  i-eadily 
soluble  in  alcohol  and  chloroform.  The  sulphide,  PSEtj-CeHi'XMeo, 
is  a  colourless,  crystalline  compound  melting  at  148°.  The  compound 
PEto*C6H4'XMeo,CS2  crystallises  in  small,  red  plates,  melts  at  101'^, 
and  is  insoluble  in  ether,  but  soluble  in  alcohol  and  hydrochloric  acid. 

Paraphenyle)iedirnethijlaminediethylmethylpjhosphonium  iodide, 
PIMeEtvCfiHi-NMe^, 
formed  by  the  combination  of  the  phosphine  with  methyl  iodide, 
separates  from  alcohol  in  colourless  crystals,  melts  at  1S6^,  and  is 
readily  soluble  in  chloroform,  but  insoluble  in  ether.  The  correspond- 
ing triethyl  derivative,  PIEts-C^Hi-XMei,  is  formed  when  the  phosphine 
is  svarmed  with  ethyl  iodide ;  it  crystallises  from  alcohol  in  thick, 
coloui'less  needles,  melts  at  180°,  and  is  insoluble  in  ether,  but  readily 
soluble  in  chloroform. 

Paraphenyleuedimethylamiuediphenylphosphine  oxide, 

POPho-CeHi-NMe,, 

is  obtained  when  the  corresponding  phosphine  (loc.  cit.)  is  boiled 
with  excess  of  ferric  chloride  ;  it  separates  from  hot  dilute  alcohol 
in  colourless,  moss-like  crystals,  melts  at  183"o°.  and  is  readily  soluble 
in  alcohol,  chloroform,  and  concentrated  hydrochloric  acid,  but  in- 
soluble in  w^ater.  The  sulphide,  PSPh./CoHi'NMeo.  prepared  by 
boilincr  the  phosphine  with  a  carbon  bisulphide  solution  of  the  theo- 
retical quantity  of  sulphur,  crystallises  in  slender,  colourless  needles, 
melts  at  183°,  and  is  readily  soluble  in  alcohol  and  chloroform. 

ParaphenylenedimethylaminedijjhenylmethylpJwsplionium  iodide, 
PBIePhj-CsH.-NMeo, 
is  a  thick,  yellowish  oil  ;  when  treated  with  silver  oxide  in  hot  alcoholic 
solution,    it  is    converted    into    a   deliquescent,    crystalline,   strongly 
alkaline  hydi-oxide,  the  platinochloride   (PPh2-C6H4-]!OIe2)2,H2PtCl6,  of 
which  separates  from  alcohol  in  orange  plates. 

Phenylenedimelhylaminephenyhnethylphosphine  oxide, 

POPhMe-C6H4-NMe2, 

is  formed  when  a  solution  of  the  hydroxide  just  referred  to,  or  of  the 
corresponding  iodide,  is  boiled  with  potash ;  it  separates  from  a 
mixture  of  chloroform  and  light  petroleum  in  compact  crystals,  melts 
at  14G°,  and  is  very  readily  soluble  in  most  ordinary  solvents. 

Diethijlamidophosphenyl  chloride,  PCl2'C6H4-NEt2,  pi-epared  as  de- 
scribed in  the  case  of  the  corresponding  dimethyl  compound  (Zoc.  cit.), 
is  a  thick,  reddish  oil,  readily  soluble  in  benzene,  ether,  and  alcohol. 
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Methylhenzylamidophosphenxjl  chloride,  PCl2*C,;Hi'XMc*C7H-,  ob- 
tained in  a  similar  ranniior,  is  a  reddish  oil,  and  resembles  the  diethyl- 
derivative  in  its  properties. 

Metlnjlhenzylamidophosplu))!c  ncid,  P(OH2)*C8H4'XMe'C7H7,  obtained 
by  decomposing  the  sodium  salt  (see  below)  with  dilute  hydrochloric 
acid,  crystallises  from  water  or  very  dilute  alcohol  in  small,  slender 
needles,  melts  at  96°,  turns  greenish  on  exposure  to  the  air,  and  is 
soluble  in  acids  and  alkalis.     The  sodium  salt, 

OXa-P(OH)-C6H4-NMe-CTH:  +  2H,0, 

is  deposited  in  colourless  needles  or  plates  when  methylbenzylamido- 
phosphenyl  chloride  is  decomposed  with  water,  the  solution 
neutralised  with  sodium  carbonate,  evaporated  to  dryness,  and  the 
residue  extracted  with  hot  alcohol ;  it  melts  at  233°. 

Etliylhenzylamidopliosplienyl  chloride,  FCl.'CeHt'XEt'C;!!:,  prepai'ed 
from  ethylbenzylamine,  is  an  oil. 

Methi/lphenylamidophosphenyl  chloride,  PCI,.'C,;H4*N^rePh,  is  also  an 
oil ;  when  treated  with  concentrated  soda,  it  solidifies  to  a  mass  of 
crystals  of  sodium  methylphenylaviidophosphinate, 

OXa-P(OH)-C6H4-NMePli  +  2H,0. 

This  salt  crystallises  from  alcohol  in  colourless,  lustrous  plates,  melts 
!it  265°,  and  is  very  readily  soluble  in  water,  but  almost  insoluble  in 
benzene  and  chloroform.     The  corresponding  acid, 

P(0H,)-C6H,-XMePb, 

crystallises  from  hot  water  in  small  needles  and  from  alcohol  in 
nacreous  plates,  and  melts  at  150"5°.  F.  S.  K. 

New  Synthesis  by  means  of  Diazo-compounds.  By  R.  Hirsch 
(Ber.,  23,  o7ll-;> — 3710). — The  author,  when  preparing  phenol  by  a 
synthetical  method  which  has  lately  been  used  commercially,  namely 
the  decomposition  of  diazobenzene  salts  by  boiling,  has  never  ob- 
tained anythiiig  like  a  theoretical  yield,  and  an  examination  of  the 
bye-products  led  to  the  following  results  : — 

If  aniline  hydrochloride  is  diazotised  and  the  solution  warmed  until 
all  the  diazo-compound  is  destroyed,  and  then  distilled  as  long  as  any 
trace  of  phenol  comes  over,  the  residue  consists  of  a  brownish  liquid 
and  a  small  quantity  of  resin,  and  deposits  crystals  after  a  time.  These 
crystals  were  identified  as  parahydroxydiphenyl,  C12H10O.  Xitro- 
iiydroxydiphenyl  is  also  formed  in  the  reaction  when  an  excess  of 
nitrite  is  used,  or  when  the  diazo-solution  is  not  allowed  to  remain 
long  enough  for  the  complete  absorption  of  the  nitrite.  As  it  is 
probable  that  the  hydroxydi  phenyl  is  formed  from  phenol  and 
diazobenzene,  a  solution  of  diazobenzene  was  shaken  with  phenol 
with  the  following  results  : — 500  c.c.  of  diazobenzene  solution, 
corresponding  with  50  grams  of  aniline,  was  shaken  with  500  grams 
of  phenol  containing  10  per  cent,  of  water;  the  phenol  solution 
increased  in  weight  to  615  grams,  and  the  aqueous  solution  contained 
only  hydrochloric  acid,  sodium  chloride,  and  phenol.  The  author 
supposes  this  phenol  solution  to  contain  oxyazobenzene,  CeHo-Xo-OCeHi. 
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It  evolves  gas  after  a  time  in  the  cold,  and  decomposes  violently-  on 
lieating.  It  was  cautiously  decomposed  in  a  reflux  apparatus,  and 
the  phenol  solution  washed  with  strong  salt  solution  and  distilled. 
The  portion  boiling  above  200°  was  mixed  with  twice  its  weight  of 
toluene  and  extracted  with  10  per  cent,  aqueous  soda.  The  soda 
solution  is  coloured  intensely  blue  and  absorbs  considerable  quantities 
of  oxygen.  The  product  insoluble  in  soda,  oa  distillation,  gave,  between 
260°  and  290°,  dipheuyl  ether,  OPh.,,  to  the  extentof  about  50  per  cent, 
on  the  aniline  used,  and  between  320°  and  350°  a  neutral  oil  which  is 
believed  to  be  the  ether,  Ci.Hg-OPh. 

The  soda  solution  was  covered  with  half  its  volume  of  toluene  and 
acidified  with  constant  shaking.  On  distillation  of  the  toluene,  a 
small  quantity  of  phenol  was  obtained,  and,  between  260°  and  300°,  a 
mixture  of  parahydroxydiphenjl  and  orthohydroxydiphenyl  to  the 
extent  of  more  than  half  the  weight  of  aniline  employed. 

The  blue  compound,  owing  to  the  small  yield,  could  not  be  isolated. 
It,  however,  forms  an  easily  oxidisable  leuco-compound,  and  behaves 
like  a  solution  of  paradihydi'oxydiphenylamine. 

The  author  has  obtained  similar  results  with  the  homologues  of 
aniline,  and  with  benzidine  and  naphthylamine ;  and  also  when 
ortho-,  meta-,  or  para-cresol  is  substituted  for  phenol.  The  phenols 
obtained  give  excellent  yields  of  the  corresponding  hydrocarbons 
when  heated  with  zinc-dust.  On  nitration  in  acetic  acid  solution, 
well  crystallised  nitro-compounds  are  formed.  The  description  of 
the  new  compounds  is  reserved  for  a  later  commu.nication. 

E.  C.  R. 

Action  of  Phenylhydrazine  on  a-Hydroxy-acids  and  their 
Ethereal  Salts,  II.  By  A.  Reissert  and  W.  Kayser  (Ber.,  23, 
3701 — 3705). — The  authors  have  already  studied  the  action  of 
phenylhydrazine  on  a-hydroxybutyric  acid  and  mandelic  acid  (Abstr., 
1890,  155)  ;  the  present  paper  deals  with  the  further  study  of  the 
action  of  phenylhydrazine  en  mandelic  acid  and  its  ethereal  salts. 

When  the  reaction  between  mandelic  acid  and  phenylhydrazine  is 
bi'ought  about  quickly  (within  an  hour),  pseudophenylhydrazido- 
mandelic  acid  is  formed;  if,  however,  the  mixture  is  heated  for  a  day 
at  150°,  a  mixture  of  pseudopheuylhydt-azidomandelic  acid  and 
mandelic  anilide  is  obtained,  which  cannot  be  separated  by  crystal- 
lisation. 

Mandelic  anilide,  OH-CHPh-CO-NHPh,  obtained  from  the  above 
mixture  by  extraction  with  acetic  anhydride,  melts  at  146°,  crystal- 
lises from  water  in  beautiful,  iridescent  plates  and  dissolves  easily  in 
alcohol,  ether,  benzene,  chloroform,  and  acetic  acid,  sparingly  in 
light  petroleum ;  this  solvent  precipitates  it  fi-om  its  solution  in 
benzene  or  chloroform.  The  ethyl  salt  of  mandelic  acid  j'ields  with 
]ihenylhydrazine  the  anhj-dride  of  phenylhydrazidophen3'lacetic  acid, 

I  >]S''oHPh  (which  melts  at  165 — 166°),  together  with  varyins: 

CHPh'^    "  °  -^    ° 

(jiiantities  of  pseudophenylhydrazidomandelic  acid  and  benzylidene- 
phenylhydrazine  (m.  p.  153°). 

Bibenzuyl'p^-eudophenyl'hydrazidomandelic  acid,  CssHojNoOi,  obtained 
by  the  action  of  benzoic  chloride  on  pseudophenylhydrazidomandelic 
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•acid,  crystallises  from  alcoliol  in  colourless  needles,  melts  at  208°,  and 
is  easily  decomposed  into  benzoic  and  mandelic  acids  and  phenylhydr- 
azine.  Jsitrosopsfudoplienylhydrazidomaiidelic  acid.  CuHisXjOo,  ob- 
tained by  the  action  of  nitrous  acid  on  pseudophenylhydi-azido mandelic 
acid,  is  very  unstable,  decompose?  at  about  70^  and  is  an  acid  whose 
salts  with  the  heavy  metals  are  extremely  unstable.  E.  C.  R. 

Determination  of  the  Spacial  Configuration  of  Stereo- 
isomeric  Oximes.  By  A.  Haxtzsch  (Ber.,  24,  13 — M ;  see  also 
Abstr.,  l^J'.lw,  ;;i,s.  \)7^,  1268,  1273).— I.  The  Confignralion  of  Stereo- 
isomeric  Aldo.vimes. — In  tlieir  first  paper  on  the  "  asymmetrical 
nitrogen  atom."  Hantzsch  and  Werner,  in  agreement  with  the  results 
of  Goldschmiilr,  adopted  tlie  view  that  the  two  benzaldoximes  are 
structurally    identical,  and    that    their  isomerism   is   due   to   stereo- 

^  •     1  ^  Ai.    ^u   i         1       Pt-C-H         Ph-C-H 

metrical  causes,  as  represented  by  the  formulfe,  H       and         '  I 

The  structural  identity  of  these  and  similar  oximes,  which  has  been 
disputed  by  many  chemists  (Abstr.,  1890,  1121,  1412),  follows  from 
the  fact  that  the  acetyl  derivatives  of  the  /i-oximes  ai-e  converted  by 
traces  of  hydrogen  chloi-ide  or  of  acetic  chloride  at  the  ordinary 
temperature  into  the  acetyl  derivatives  of  the  a-oximes,  Avhereas, 
as  already  frequently  shown,  hydrogen  chloride  has  the  reverse 
action  on  the  oximes  themselves,  converting  the  cc-  into  the  /^-com- 
pound. This  is  in  full  agreement  with  Hantzsch  and  Werner's 
formulae,  whereas,  to  explain  it  according  to  the  formulae  given  by 
Beckmann,  namely, 

CHPh-C:NOAc  and  CHPh-C— NAc, 

O 

it  is  necessary  to  assume  that  a  far  reaching  intramolecular  change 
takes  place,  including  a  migration  of  the  acetyl  group  from  the 
nitiogen  atom  to  the  oxygen  atom.  Further,  both  a-  and  /3-acetyl 
compounds  are  equally  readily  convei-ted  by  soda  or  ammonia  at  the 
ordinary  temperature  into  the  original  oximes,  whilst,  if  in  the  one 
case  the  acetyl  group  were  combined  with  oxygen,  and  in  the  other 
with  nitrogen,  some  difference  would  almost  certainly  be  noticed  in 
their  stability  towards  alkalis. 

Hantzsch  and  Werner  assigned  to  /3-benzaldoxime  the  second,  of  the 
formulte  given  above,  as  it  readily  yields  benzonitrile  by  loss  of  the 
elements  uf  water.  The  validity  of  this  argument  was,  however,  dis- 
puted b}-  Beckmann  (Abstr..  1890,  1121),  who  maintained  that  benz- 
amide  is  the  first  pi'oduct  of  the  reaction,  and  that  this  then  loses  water, 
forming  the  nitrile.  The  author,  as  is  shown  in  detail  in  a  subse- 
quent abstract,  finds  that,  in  realit\-,  benzonitrile  is  obtained  directly, 
and  that  the  benzamide  found  is  really  formed  from  the  latter  by  the 
assumption  of  the  elements  of  water.  Moreover,  not  only  /3-benzal- 
doxime, but  all  fS-aldoximes  under  certain  conditions,  readily  yield 
nitriles  at  the  ordinary  temperature,  whilst  under  the  same  circum- 
stances the  a-oximes  yield  no  trace  of  nitrile.     This  reaction,  therefore, 

2  g  2 
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affords  a  ready  means  of  ascertaining  to  wliich  group  any  particular 
oxinie  belongs,  it  being  assumed  in  this,  as  in  the  case  of  maleic  acid, 
&c.,  that  the  groups  between  which  the  reaction  takes  place  occupy  an 
adjacent  position  in  the  molecule.  The  conversion  of  the  /3-aldoxinies 
into  nitriles  is  represented  as  follows : — 

X-C-H  X-C   ^ 

X-OH  X  -'^• 

The  /3-oximes  themselves  do  not  usually  pass  directly  into  the 
nitriles,  but  their  acetyl  derivatives,  which,  as  above  stated,  are  re- 
converted by  soda  or  ammonia  into  the  original  compound,  are 
resolved  by  the  alkaline  carbonates  into  the  nitrile  and  acetic  acid  : — 

X-C-H  X'C        H 

II  =        III   -1-    I 

X-OAc  X  ^   OAc. 

The  isolation  of  the  ^-acetyl  derivatives  is  a  matter  of  considerable 
diflBculty,  although  w'hen  once  obtained  in  a  condition  of  purity,  they 
are  fairly  stable,  and  may  be  recrystallised  from  most  indifferent 
solvents.  As,  however,  the  mere  blowing  of  a  little  hydrogen  chlor- 
ide or  acetic  chloride  vapour  on  to  them  is  sufficient  to  convert  them 
into  the  a- compounds,  it  is  necessary  to  use  acetic  anhydride  in  their 
preparation,  and  to  avoid  all  traces  of  mineral  acids.  For  the  simple 
determination  of  the  configuration  of  an  oxime,  it  is,  however,  un- 
necessary to  isolate  the  acetyl  derivative,  the  oxime  being  simply 
boiled  with  acetic  anhydride,  poured  into  iced  water,  filtered  if 
necessary,  and  treated  with  solid  sodium  carbonate.  The  oil  which 
separates  is  the  acetyl  derivative  if  the  oxime  is  an  a-compound,  and 
the  nitrile  if  it  is  a  /3-compound.  The  latter  is  detected  by  the  odour 
and  also  by  the  fact  that  it  does  not  dissolve  in  soda  in  the  cold  or 
on  gentle  warming. 

II.  Configuration  of  Stereo-isomeric  Ketoximes.- — Hitherto  the  otily 
ketoximes  concerning  which  any  conclusion  as  to  their  configuration 
could  be  drawn,  were  those  of  the  benzile  group,  no  facts  having  been 
discovered  which  throw  light  upon  the  configuration  of  the  stereo- 
isomeric  asymmetrical  monoximes.  The  author  now  finds  that  this- 
may  be  ascertained  by  a  reaction  which  has  long  been  known, 
namely,  the  conversion  of  the  aromatic  ketoximes  into  the  isomeric 
acid  anilides.  Thus  Beckmann  found  that  benzophenoxime  may  be 
converted  into  benzanilide  : — 

CPh.>:XOH  =  COPh-XHPh. 

With  asymmetrical  ketoximes,  this  reaction  might  take  place  in 
two  different  ways,  as  shown  by  the  equation 

Y>C:X-OH  =:  (1)  Q>C-XHY  or  (2)  y>C-NHX. 

In  all  the  cases  investigated  by  Beckmann  and  his  pupils,  the 
reaction  proceeds  in  one  and  the  same  manner.  As  stei^eo-isomeric 
oximes    were    then    unknown,    the    author   has    re-investigated   this 
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isomeric  change  with  such  isomerides,  and  finds  that,  in  fact,  the 
change  takes  place  in  a  different  manner  in  the  two  cases.  Although 
the  nature  of  this  reaction  is  not  yet  fully  understood,  it  appears 
probable  that  the  hydroxyl  combined  with  the  nitrogen  atom  changes 
places  with  one  of  the  groups  combined  with  the  neighbouring  carbon 
atom,  the  tautomeric  form  of  the  acid  amide  containing  the  gronp 
C(OH)!N  being  first  formed.  In  the  case  of  stereo-isomeric  osimes, 
that  radicle  will  change  places  with  the  hydroxyl  which  is  nearest  to 
it  in  space.  With  the  formula?  employed  by  Hantzsch  and  Weraer 
for  the  oximes,  this  intramolecular  change  is  represented  in  the  fol- 
lowing manner : — 

(1.)  II       =  II       =  I      . 

HO-I^  X-X  HXN 

,o .  X-C-Y       x-c-OH      x-c:o 

(2.)       II  =11  =        I 

N-OH  N-Y  XYH. 

Tlie  behaviour  of  the  benziledioximes  likewise  confirms  this  sup- 
position, for  /J-benziledioxime,  to  which  Hantzsch  and    \Yerner  for 

•        J   xi_  .-.  .•        Ph-C-C-OPh    . 

other  reasons  assigned  the  constitution  ^^  ^  ' '  U  ^^^  ,  is  readily  con- 

verted    into  oxanilide,  whilst   a-benziledioxime,  which  received  the 

.     ,  ,  ,    Ph-C C-Ph 

asymmetrical  formula  U.(-vtt  -m-.o h  '  "^^^^©s  in  reality  as  an  asym- 
metrical compound  in  Beckmann's  reaction. 

In  the  case  of  stereo-isomeric  asj'mmetrical  ketoximes,  it  is,  there- 
fore, possible  to  determine  the  configuration  by  means  of  the  acid 
amide  which  it  forms  in  Beckmann's  reaction,  the  hydroxyl  group 
being  closer  to  that  radicle  which  is  found  combined  with  the  nitrogen 
in  the  amide.  Thus,  the  two  isomeric  oximes  of  paramethoxybenzo- 
phenone,  NOHlCPh-CeHi-OMe,  yield  respectively  anisanilide, 
MeO-CeHi-CO-XHPh,  and  benzaniside,  COPh-XH-Cr.HrOMe,  in  a 
pure  condition.  In  most  cases,  however,  it  happens  that  only  one  of 
the  oximes  yields  a  pure  product,  the  second  giving  a  mixtui-e  of  the 
two  acid  amides,  owing  to  the  fact  that  the  labile  oxime  has  in  the 
reaction  undergone  a  partial  transformation  into  the  more  stable 
derivative.  Thus,  for  example,  the  higher  melting  oxime  of  phenvl 
tolyl  ketone  yields  pure  paratoluylanilide,  whilst  the  lower  melting 
isomeride  gives  a  mixture  of  the  same  compound  with  benzopara- 
toluidide,  the  latter  being  formed  in  larger  quantity.  The  same 
holds  good  for  the  oximes  of  meta-  and  para-chlorobenzophenone. 
This  reaction,  therefore,  also  renders  it  possible  to  determine  which  is 
the  stable,  and  which  the  labile,  form.  Inmost  cases,  the  stable  form 
is  that  in  which  the  hydroxyl  is  nearest  to  the  unsubstituted  radicle, 
but  in  certain  cases,  such  as  paramethoxybenzophenone,  the  reverse 
is  the  case. 

The  nature  of  the  acetyl  derivatives  of  these  oximes  also  corre- 
sponds exactly  with  the  behavioxu-  of  the  latter  in  the  above  intra- 
molecular   change,    the    stable    forms    yielding    the     stable     acetyl 
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compounds,  wliilst  those  giving  a  mixture  of  amides  form  acetyl 
derivatives  which  readily  pass  into  the  stereo-isomeride. 

Hitherto  it  has  not  been  possible  to  use  any  systematic  nomen- 
clature for  the  stei-eo-isomeric  ketoximes,  but  in  view  of  the  above 
results,  the  author  proposes  to  use  the  prefix  a-  for  those  in  which 
the  hydroxyl  occupies  the  adjacent  position  to  the  unsubstituted 
phenyl  or  other  radicle,  and  the  prefix  /J-  for  those  in  which  the 
hydroxyl  and  substituted  radicle  are  adjacent,  as  shown  in  the 
formula? : — 

Ph-C-CfiH.X  Ph-C-CGH4X 

II              .  II              . 

HO-N"  N-OH 

a-Kctoxime.  /3-Ketoxiiiie. 

The  benzilemonoximes  and  phenyltolyloximes  then  retain  their 
present  names ;  the  three  benziledioximes,  however,  which  have  the 
fornaulfe — 

,     sPlrC C-Ph      ,,,.     Ph-C— C-Ph     ,     .  PlrC C'Ph 

(a.)  II  II  ,    {3.)  II       II  ,  (7.)  II  II 

K-OH     N-OH  HO-N— Jf-OH  ^-OH  HO-IS'       ' 

become  a/^-,  oca.-,  and  /J/3-benziiedioxime  respectively. 

In  all  the  reactions  mentioned  in  this  paper,  it  appears  that  the 
hydroxyl  group  of  the  oxime  takes  part  as  a  whole,  and  not  simply 
the  hydrogen  atom  of  the  group.  This  forms  a  strong  argument 
against  the  proposals  of  Auwers  and  V.  Mever  (Abstr.,  1890.  1263). 

H.G.  C. 

Configuration  of  Asymmetrical  Oximes  which  do  not  form 

Stereometric  Isomerides.     By  A.  Hantzsch  (Ber.,  24,  31 — 36). — 

Hitherto  stereometric  isomerides  have  not  been  found  in  the  case  of 

the  greater  number  of  asymmetrical  oximes  ;  this  may  be  due  either 

to  the  fact   that  the  "  labile  "  form  is  too  unstable  to  be  isolated  by 

any  method  as  yet  discovered,  or  to  the  fact  that  the  hydroxyl  group 

occupies  a  neutral  position  with  respect  to  the  groups  X  and  T,  as  in 

X 
the    formula    ^>C!N'OH.      Further,    the   known    oxime    might    in 

reality  be  a  mixture  of  the  two  isomerides  in  equal  molecular  propor- 
tions, similar  to  the  optically  inactive  substances  containing  an 
asymmetric  carbon  atom. 

Tlie  author  has  subjected  a  niimber  of  these  oximes  to  the  reactions 
discussed  in  the  previous  abstract,  and  finds  that  all  asymmetrical 
oximes  correspond  with  one  or  other  of  the  possible  stereometrical 
formulfe,  and  that,  therefore,  the  non-discovery  of  the  second  isomeride 
is   due  to  the   fact    that    it    is   so  extremely  unstable.      The  mixed 

aromatic  ketoximes  all  have  the  a-constitution  „^  '  •  "       ,  for  in 

HO'N 

Beckmann's  reaction,  it  is  always  the  aromatic  group  which  migi'ates 
from  the  carbon  to  the  nitrogen  atom,  as  shown  with  acetophenone, 
deoxybenzoin,  and  phenylacetic  acid.  The  aliphatic  ketoximes,  on  the 
other  hand,  are,  as  shown  by  Meyer  (Abstr.,  1886,  783),  readilj  con- 
verted into  nitriles  by  the  action  of  acetic  chloride,  and  must,  there- 
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fore,  be  the  /i-isoraorides.  In  the  ease  of  the  ortho-sabstituted 
aromatic  aldoximes,  for  which,  at  first,  the  /i-eonstitution  was  con- 
sidered most  pi-obable,  it  was  found  that  their  acetyl  compounds  may 
be  reconverted  into  the  oximes  quite  readily,  and  that  they  must, 
therefore,  be  a-derivatives. 

Of  very  great  interest  is  the  behaviour  of  the  thiophen-derivatives. 
The  only  known  thiophenaldoxime  coii'esponds  very  closely  with 
/:?-benzaldoxime  ;  it  yields  a  nitrile  by  the  action  of  acetic  chloride, 
and  is,  therefore,  really  a  ji^-compound.  Thienylglyoxylic  acid  also 
forms  only  a  /:}-oxime,  whilst  it  is  found  that  phenylglyoxylic  acid 
yields  two,  of  which  the  /3-compound  is  by  far  the  more  stable.  It 
appeal's,  therefore,  that  the  a-configuration  is  stable  with  the  ai'omatic 
aldoximes,  but  already  labile  with  their  carboxylic  acids  ;  it  is  rarely 
obtained  in  the  thiophen-derivatives,  and  has  not  been  found  at  all 
among  the  fatty  compounds. 

In  all  cases  Avhere  a  methyl  gx-oup  is  present  in  the  oxime,  it 
appears  to  exert  a  repellent  influence  on  the  hydroxyl  group,  which 
then  takes  up  a  position  adjacent  to  the  second  radicle. 

H.  G.  C. 

The  Oximes  of  Aldehydes  and  a-Ketonic  Acids.  By  A.  Haxt/.sch 
(Bir.,  24,  oO — .51). — The  lesults  given  in  this  and  the  following 
paper  form  the  exjieriniental  portion  of  the  research  of  Avhich  the 
theoretical  results  have  been  discussed  in  the  two  preceding- 
abstracts. 

u-Acetylbenzaldoxinie,  M      ,  is  formed  by  the  action  of    acetic 

anhydride  on  the  oxime,  and  is  an  oil  which  is  insoluble  in  solutions 
of  alkaline  carbonates,  but  is  converted  b}'  ammonia  and  alkalis  into 
the  original  oxime  without  forming  a  trace  of  nitrile.  The  action  of 
acetic  chloride  on  the  oxime  is  less  satisfactory,  as  the  hydrogen 
chloride  formed  partially  converts  it  into  the  /i-oxime.     ^-Acetylbenz- 

iddoxime,         -U-  r^  a    '  ^^  only  fonned  by  very  carefully  adding  a  slight 

excess  of  acetic  anhydride,  gently  warming,  and  pouring  into  iced 
water.  The  solution,  on  immediate  evaporation  in  a  vacuum,  yields 
the  acetyl  compound  in  six-sided  prisms ;  it  melts  at  55 — 56°,  and  is 
soluble  in  alcohol  and  benzene,  sparingly  in  ether.  When  pure,  it  is 
fairly  stable,  but  with  cold  soda  or  warm  ammonia,  it  is  reconverted 
into  the  /3-oxime ;  with  solutions  of  potassium  or  sodium  carbonate, 
it  yields  benzonitrile,  but,  contrary  to  the  observations  of  Beckmanc 
(Abstr.,  1890,  1121),  the  author  has  never  been  able  to  find  any 
benzamide  with  the  benzonitrile.  It  is  converted  into  the  a-acetyl 
compound  by  mineral  acids,  acetic  chloride,  bromine,  iodine,  &c.,  the 
change  being  instantly  brought  about  by  gaseous  halogen  hydro-acids, 
acetic  chloride,  and  bromine  : — By  the  action  of  acetic  chloride  on 
the  fS-oxime  itself,  one-half  of  the  latter  is  converted  into  the 
a-acetyl  compound,  and  the  other  into  /3-beuzaldoxime  hydrochloride. 
The  acetyl  derivatives  of  a-  and  /5-anisaldoxime  are  prepared  in 
exactly  the  same  manner.  The  former  crystallises  in  oblique  prisms 
melting  at  48°,  and  the   latter  in   four-sided  prisms  melting  at  64°. 
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In  their  cliemical  behaviour  also,  they  closely  correspond  with  the 
acetylbenzaldoximes. 

The  oxime  of  phenylglyoxylic  acid  already  prepared  by  Miiller 
(Abstr.,  1883,  1129)  is  not  the  primary  product  of  the  action  of 
hydroxylamiue.  To  obtain  the  latter,  the  action  of  hydroxylamine 
must  be  allowed  to  take  place  in  the  cold,  aud  the  solution  then 
be  extracted  with  ether.  It  separates  from  the  latter  in  laro^e, 
transparent,  thick  prisms,  melts  with  complete  decomposition  at  127^, 
and  is  very  soluble  in  water,  alcohol,  and  ether.  Its  aqueous  solu- 
tion gives  a  characteristic,  dark-green,  voluminous  precipitate  with 
cupric  acetate.  It  is  converted  by  acetic  anhydride  into  the.  acetyl 
derivative,  OAcNiCPh'COOH,  which  crystallises  in  oblique  prisms, 
is  soluble  in  alcohol,  ether,  and  acetic  anhydride,  and  decomposes  at 
118 — 119° ;  with  alkalis  and  alkaline  carbonates,  it  yields  the  original 
oxime,  which  has,  therefore,  the  a-configuratiou.  The  |S-phenyl- 
oximidoacetic  acid,  already  obtained  by  Miiller,  is  prepared  by  heating' 
the  acid  with  hydroxylamine  in  neutral,  acid,  or  alkaline  solution,  or 
even  by  allowing  them  to  remain  together  in  the  cold  for  several 
days.  It  crystallises  in  small,  white  needles,  or  four-sided,  oblique 
prisms,  melting  when  quite  pure  at  14-5°  with  evolution  of  gas,  is 
less  solul)le  than  the  a-compound  in  water,  chloroform,  and  ether, 
and  is  very  stable  towards  mineral  acids,  and  even  concentrated 
sulphuric  acid ;  on  long  continued  boiling  w4th  hydrochloric  acid,  or 
more  readily  with  hydi-oxylamine  hydrochloride,  it  is  converted  into 
benzonitrile.  The  /i-acetyl  compound  is  obtained  with  difficulty  in 
six-sided  tablets  ;  it  melts  at  124 — 125°  with  decomposition,  and  passes 
very  readily  into  benzoiiitrile  and  carbonic  anhydride,  thus  confirming 
the  supposition  that  the  compound  has  really  the  /:i-configu ration. 

Like  a-benzaldoxime,  a-phenyloximidoacetic  acid  is  converted  into 
the  /i-compound  hy  the  action  of  hydi'ogen  chloride  on  its  dry  ethereal 
solution,  a  very  unstable  hydrochloride  of  the  latter  being  first 
formed.  On  the  other  hand,  whereas  /3-benzaldoxime  is  reconverted 
into  the  a-compound  by  dilute  aqueous  hj'drochloric  acid,  the  reverse 
reaction  takes  place  with  the  phenyloximidoacetic  acid,  the  a.-  passing 
into  the  /5-derivative.  The  latter  may,  however,  be  indirectly  con- 
verted into  the  a-compound  by  the  action  of  acetic  chloride,  which 
yields  a-acetylphenyloximidoacetic  acid. 

The  only  known  oxime  of  thiopheualdehyde  melts  at  128°,  and 
corresponds  in  its  physical  properties  with  /^-benzaldoxime,  and 
would,  therefore,  appear  also  to  have  the  /^-configuration.  This  is 
confirmed  by  the  fact  that  not  only  the  acetyl  compound,  but  the 
oxime  itself,  readily  passes  into  thiophen-nitrile  on  treatment  with 
sodium  carbonate  .solution.  The  acetyl  compound,  C4H3S*CH*XOAc, 
crystallises  in  oblique  prisms  melting  at  75 — 80°  with  decomposition. 

The  oxime  of  thienylglyoxylic  acid  has  been  prepai'ed  by  Peter 
(Abstr.,  1885,  7G5),  and  Bradley  (Abstr.,  1886,  1014),  who  describe  it 
as  crystallising  in  slender  needles,  and  melting  at  137°.  After  re- 
crystallisation  from  dilute  alcohol,  the  author  found  the  melting  point 
145 — 146°,  decomposition  also  taking  place.  It  has  also  the  jS-con- 
figuration,  and  like  /i-phenyloximidoacetic  acid  is  sparingly  soluble  in 
water;  it  passes  even  more  readily  than  the  latter  compound  into  the 
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nitiile  when  wanned  with  iicidifitd  water,  or  better  with  hjdroxyl- 
amine  hydroehloride.  Its  acetyl  compound,  which  is  best  obtained  by 
the  action  of  acetic  chloride,  forms  small  prisms,  melts  at  8-5 — 87°  with 
evolution  of  gas,  and  is  converted  into  the  iiitrile  not  only  by  alkaline 
carbonates,  but  also  by  acetic  acid,  water,  and  alcohol. 

The  oxime  of  pyruvic  acid,  or  methyloxiraidoacetic  acid,  has  also 
the  (^-configuration.  Its  aceiyl  derivative,  CH3-C(N0Ac)-C00H, 
crystallises  in  a  similar  manner  to  the  oxime,  melts  at  60°  Avith 
decomposition,  and  is  converted  by  potassium  carbonate  at  0°  into 
acetonitrile,  carbonic  anhydride,  and  water.  H.   G.   C. 

Stereo-isomeric  Ketoximes.  By  A.  Hantzsch  {Ber.,  24,51 — 61). 
^Vs  already  exi)laiued,  the  configuration  of  the  stereo-isomerides  of 
iisymmetrical  ketoximes  may  be  ascertained  by  their  behaviour  iu 
J3eekmann's  reaction.  The  reagent  employed  was  phosjjliorus  penta- 
chloride  in  absolute  ethereal  solution ;  the  hydrolysis  of  the  acid 
auilide  formed  was  carried  out  by  heating  witli  concentrated  hydro- 
chloric acid  at  100°. 

Methoxyhenzophenone,   COPh'CeHi'OMe,  is  readily  obtained  by  the 

action    of    benzoic    chloride    on    anisoil     in    presence  of    aluminium 

chloride,  according  to  Gattermann's  description   (Abstr.,  1890,  962). 

The  action  of   hydroxylamine  was  carried  out  in   alkaline  solution, 

and  the   oximes    separated   by  fractionally  precipitating   the  acetic 

.,       ,     .  .,  ,n,  •  PlrC-CeH^-OMe 

acid   solution  with  water.     The  a-oxime,  '  I  ,  separates 

generally    as   an    oil,    and    cry.stallises    from    alcohol    in  four-sided, 

seemingly  rhombic  tablets  melting  at  137 — 138°.     Its  liydrocJdoride 

forms   small  needles  melting  at  123 — 124°,  and  its  acetyl  compound 

melts    at    100°.      Acetic    chloride   yields   a    mixture    of  the    a-    and 

/3-acetyl    compounds.       In    Beckmann's    reaction,  below     — 10°    an 

anilide  is  formed  which  on  hydrolysis  yields  aniline,  methyl  chloride, 

and  phenol.     Above  —10°,  some  of  the  isomeric  aniside  of  benzoic 

.-,  .      ,       r  1      rx.,      .      .        Ph-C-CoH4-OMe    . 

acid  IS  also  formed,      ihe  B-oxime,  n  ,  is  more  readilv 

soluble  in  organic  solvents  than  the  a-compouud,  and  crystallises 
seemingly  in  rhombohedra.  It  forms  a  hygroscopic  hydrochloride 
melting  at  110°,  and  an  acef?/Z-derivative  melting  at  52 — 53°.  In 
Beckmann's  reaction  it  is  converted  at  all  temperatures  into  the 
aniside  of  benzoic  acid,  which,  on  heating  with  hydrochloric  acid,  yields 
methyl  chloride,  paramidopheuol,  and  benzoic  acid.  The  /i-configura- 
tion  is,  therefore,  the  more  stable. 

The  oximes  of  parachlorobenzophenone  were  prepared  and  separated 

by  the  method  given  by  V.  Meyer.     The  a-oxime,  1 1     ^    *     ,  gave 

the  anilide  of  parachlorobenzoic  acid,  whilst  the  /i-acid,  even  at 
—  10°,  formed  the  parachloranilide  of  benzoic  acid,  mixed  with  para- 
clilorobenzanilide.  The  a-compound  is,  therefore,  here  the  stable 
modification. 

The  oximes  of  metachlorobenzophenone  and  the  chloroketone  itself 
have  not  hitherto  been  prepared.     The  latter  is  obtained  by  convert- 
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ing  metamidobenzoic  acid  successively  into  metaclilorobenzoic  acid 
and  its  chloride,  and  acting  with  the  latter  on  benzene  in  jn^esence  of 
aluminium  chloride.  It  forms  a  crystalline  powder  sparingly  soluble 
in  alcohol  and  melts  at  82 — 88°.  The  oximes  were  prepared  in 
the  usual  manner  and  separated  by  fractional  precipitation  with 
water  from  acetic  acid  solution ;  the  a-oxime  is  a  crystalline  powder 
which  raelts  at  132 — 133^  and  in  Beckmann's  reaction  yields  meta- 
chlorobenzanilide.  The  /3-oxime  melts  at  105 — 106°,  and  gives  in 
Beckmann's  reaction  at  — 20°,  a  mixture  of  the  metachloranilide  of 
benzoic  acid  and  of  metachlorobeuzanilide.  Here  again,  therefore, 
the  a-derivative  is  the  stable  modification. 

The  oximes  of  paratolyl  phenyl  ketone  have  already  been  fully 
described.  The  a-oxime  readily  yields  the  anilide  of  paratoluic  acid, 
and  the  /3-oxime  a  mixture  of  two-thirds  of  the  paratoluidide  of  benzoic 
acid  and  one-third  of  the  anilide  of  paratoluic  acid.  /^-Tolylpheuyl- 
ketosime  is,  tlierefore,  the  most  labile  of  the  hitherto  discovered  labile 
modifications,  which  is  probably  due  to  the  presence  of  the  methyl 
group.  It  has  also  been  found  that  the  /^-modification  of  parethyl- 
benzophenonoxime  is  much  more  stable,  and  under  suitable  conditions 
may  be  converted  solely  into  parethylbenzanilide. 

In  addition  to  the  thienylphenylketoxime,  C4SH3-CPh!N^OII,  dis- 
covered by  Comey  (Abstr.,  1884,  1168),  an  isomeric  compound  is 
formed  in  the  preparation  of  the  oximes  by  Auwers"  method,  which  is 
less  readily  soluble  in  the  usual  solvents  and  melts  at  113 — 114°,  the 
first  compound  melting  at  91 — 92°.  Both  are  readily  converted  into 
acetyl  compounds,  that  obtained  from  the  less  fusible  oxime  melting 
at  88 — 89°,  and  that  from  tlie  more  readily  fusible  oxime  at  80 — 84°. 

The  Beckmann  intramolecular  change  does  not  proceed  smoothly 
with  either  compound,  probably  owiug  to  the  presence  of  the  thienyl 
group,  and  it  has  not,  therefore,  been  found  possible  to  determine 
which,  has  the  a-,  and  which  the  /3-configuration. 

The  formation  of  two  different  hydrochlorides  of  stereo-isomeric 
methoxybenzophenonoximes  mentioned  above  is  of  importance,  inas- 
much as  it  shows  the  existence  of  stereo-isomeric   ammonium  com- 

H 
pounds  of  the  general  formula  R'ZlNf^OH,  which  probablv  stands 

\C1 
in  close  relation  to  the  observation  of  Le  Bel  on  certain  differences  in 
simpler  structurally  identical  ammonium  salts.  H.   G.   C. 

Constitution  of  Fulminic  Acid:  Dibenzoylcarbamide.    By  A 

F.  HOLLEMAX  {Be,:,  23,  3742— 3744).— When  the  dibenzoylcarb- 
amide recently  described  (this  vol.,  p.  64)  is  heated  with  4  parts  of 
aniline  at  180 — 190°,  it  yields  ammonia,  benzamide,  bezanilide,  and 
symmetrical  diphenylcarbaraide ;  the  relatively  small  quantity  of 
ammonia  and  benzanilide  is  due  to  the  fact  that  they  are  produced 
by  the  interaction  of  part  of  the  benzamide  with  aniline. 

The  dibenzoylcarbamide  from  guanidine  carbonate  and  benzoic 
anhydride  melts  at  197°,  instead  of  210°,  as  stated  in  text  books,  and 
is  consequently  identical  with  the  symmetrical  carbamide  obtained 
from  silver  or  sodium  cyanamide. 
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The  author  considers  fiilmiuic  acid  to  be  a  tautomeric  compound 
represented  by  the  following  three  formulae,  which  readily  serve  to 
explain  its  reactions  : — 

NC-CH,-NO.;    '„"    ';   hon:c:c:xoh. 

J.  B.  T. 

Hydroxy  ketones    from   Fatty    Acids    and    Phenols.     ]Jy  A. 

GoLDZWKiG  and  A.  Kaiskr  (/.  ;jr.  Chem.  [2],  43,  S6 — 98;  compare 
Perkin,  Trans.,  1880,  540—549;  Nencki,  Abstr.,  189U,  488).— 
'Propionylphcnol,  OH-C6H4*COEt,  is  obtained  by  dissolving  zinc 
chloride  (2  parts)  in  propionic  acid  (1  part),  adding  phenol 
(1"5  parts),  and  heating  until  the  liquid  begins  to  boil  (155")  ; 
the  cooled  mass  is  shaken  with  water  and  the  undissolved  portion 
reci'ystallised  from  hot  water.  It  forms  colourless  needles  or 
short,  rhombic  prisms ;  it  is  anhydrous  and  gradually  becomes 
pale-3'elloAv  on  exposure  to  light ;  it  melts  at  148"  and  dissolves 
in  water  (2896  parts  at  15°  and  80  pai-ts  at  100"),  alcohol,  and 
ether ;  its  solutions  are  not  coloured  by  ferric  chloride,  but  they 
reduce  ammoniacal  silver  solution  in  the  cold.  When  melted  with 
alkalis,  it  yields  parahj-droxybenzoic  acid  (m.  p.  210°)  and  phenol. 
The  cZi6ro?no-derivative,  C9H8Br202,  crystallises  in  leaflets  which  melt 
in  a  capillary  tube  at  100°,  and  are  sparingly  soluble  in  water,  but 
fi'eely  so  in  alcohol  and  ether.  Propionyldinilrophenol  forms  lustrous, 
yellow,  anhydrous  crystals  which  melt  at  180",  and  dissolve  in  hot 
water,  alcohol,  ether,  and  alkalis,  Propionylphenol  hydrazone  forms 
yellow  leaflets  which  melt  at  80° ;  it  is  insoluble  in  water  and  is  un- 
stable therein  ;  it  dissolves  in  alcohol,  ether,  and  benzene,  and  the  solu- 
tions give  precipitates  with  the  salts  of  the  heavy  metals. 

Propiouylresorcinol,  C6H3(OH)o-COEt  [(OH)^ :  COEt  =  1  :  3  :  4],  is 
similarly  prepared ;  it  crystallises  in  lustrous,  pale  ruddy-yellow, 
slender  needles,  and  melts  in  a  capillary  tube  at  95° ;  it  dissolves  in 
alcohol,  ether,  benzene,  and  alkalis,  but  very  little  in  water ;  it  is 
coloured  dark-i*ed  by  ferric  chloride  but  not  by  bleaching  powder  ;  its 
solution  in  water  is  precipitated  by  silver  nitrate,  lead  acetate,  and 
barium  hydroxide  ;  bromine  precipitates  it  in  weak  alcoholic  solution  ; 
its  orientation  is  deduced  from  its  analogy  to  orthoparadihydroxyaceto- 
phenone  (resacetophenone).  The  hydrazone  melts  at  115°  and  is  very 
unstable ;  it  is  similar  in  pi'operties  to  propionylpheuolhydrazone. 

Propionylquinol,  C6H3(OH)2'COEt,  is  prepared  like  propionyl- 
phenol ;  it  crystallises  in  long,  slender,  lustTous,  white  needles,  melts 
at  92^  and  is  soluble  in  the  same  solvents  as  the  above  compounds ; 
with  ferric  chloride,  it  gives  a  yellowish-red  coloration ;  its  solutions 
are  precipitated  by  lead  acetate  and  bromine-water,  and  reduce  silver 
and  copper  solutions.  The  hydrazone  melts  at  100°  and  resembles  the 
above  hydrazones  in  properties. 

Catechol  does  not  form  such  ketones  as  the  above,  either  with 
propionic  or  acetic  acid  ;  p^'rogallol,  on  the  other  hand,  yields  them 
very  easily. 

Aceto-a-naphthol  (a-hydroxynapthyl  methyl  ketone)  has  been 
described     by    Witt     (Abstr.,    1888,    486).        Propionyl-cc-naphthol, 
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obtained  by  lieafcing  })ropinnic  acid  (75  grams)  with  zinc  chloride 
(100  grains)  and  a-naphthol  (145  grams)  and  extracting  with  water 
and  then  with  ether,  forms  yellow  crystals  which  melt  at  81°  ;  it  dis- 
solves in  sulphuric  acid  with  an  orange  colour,  and  in  alkalis  with  a 
yellowish-brown  colour;  it  also  dissolves  in  hot  alcohol  and  ether,  the 
solution  in  alcohol  being  coloured  violet  by  ferric  chloride.  The 
hydrazone  forms  lemon-yellow  crystals  which  are  stable  in  aii",  melt  at 
128°,  and  dissolve  in  alcohol  and  ether.  With  diazobenzene  chloride, 
propionyl-a-naphthol  j\e\A.iipropiouyl-o(.-nnplitholazohenzene  ;  this  forms 
yellowish-red  crystals  which  melt  in  a  capillary  tube  at  110°. 

Bufyryl-cc-naphthol  crystallises  in  slender,  grey,  silky  needles,* 
melts  at  78",  and  is  more  soluble  in  water  than  the  propionyl-deriva- 
tive.     Isobufyryl-oc.?iaphthol  melts  at  79°.  A.   G.  B. 

Chloro-derivatives  of  Benzaldehyde.  By  H.  Erdmann  and  E. 
ScHWECHTEN  (Anualeu,  260,  53 — 78). — As  the  chloro-derivatives  of 
benzaldehyde,  some  of  which  have  recently  been  employed  by  Erd- 
mann and  Kirchoff  for  the  synthesis  of  naphthalene  derivatives 
(Abstr.,  188i>,  150),  have  as  yet  been  but  little  investigated,  and  as 
many  contradictor}^  statements  appear  in  the  literature  of  these  com- 
pounds, the  authors  have  made  them  the  subject  of  a  more  complete 
investigation. 

The  monochlorobenzaldehydes  have,  when  pure,  a  pleasant  odour, 
like  that  of  oil  of  bitter  almonds,  but  when  boiled  with  water  they  give 
off  irritating  vapours. 

Orthochlorobeiizaldehyde  (compare  Erdmann  and  Kirchoff,  loc. 
cit.)  is  best  obtained  in  a  pure  condition  by  means  of  its  oxime  ;  it 
melts  at  — 4'5  to  —8°,  boils  at  213 — 214°,  and  gives  orthochloro- 
benzoic  acid  on  oxidation.  The  oxime,  CvHeClNO,  is  formed  when 
the  chloraldehyde  is  warmed  with  hydroxylamine  hydrochloride  and 
sodium  carbonate  in  aqueous  solution  ;  it  crystallises  from  alcohol  in 
compact  prisms,  a:h:c=  0-49926  :  1  :  0-48256  ;  ^  =  85°  10',  melts  at 
75 — 76°,  and  is  reconverted  into  the  aldehyde  by  boiling,  dilute  (1  : 1) 
sulphuric  acid.  The  hydrochloride  is  gradually  precipitated  in  large 
crystals  when  hydrogen  chloride  is  passed  into  an  ethereal  solution 
of  the  oxime  ;  it  is  soluble  in  ether  and  is  reconverted  into  the  oxime 
by  cold  sodium  cai-bonate.  The  acetal  is  ibrmed  when  chlorobenzalde- 
hyde  is  boiled  with  acetic  anhydride  and  sodium  acetate  ;  it  crystal- 
lises from  alcohol  and  chloroform,  in  which  it  is  only  sparingly 
soluble,  in  colourless  needles,  melts  at  205 — 206°,  and  is  reconverted 
into  the  aldehyde  by  boiling  sodium  cai'bonate. 

Metacldorohenzaldehyde  is  best  prepared  by  reducing  metanitro- 
benzaldehyde  (5U  parts)  with  stannous  chloride  (225  parts)  and  con- 
centrated hydrochloric  acid  (300  parts),  gradually  treating  the  ice- 
cold  and  diluted  solution  of  the  aniido- compound  with  a  solution  of 
sodium  nitrite  (23  parts)  in  water  (90  parts),  and  then  decomposing 
the  diazo-compound  with  a  hydrochloric  acid  solution  of  cuprous 
chloride ;  when  benzaldehyde  is  treated  with  chlorine  in  pi*esence  of 
zinc  chloride  as  recommended  by  Miiller  (D.R.-P.  30329,  1883),  both 
the  meta-  and  the  para-chloraldehyde  ai'e  formed.  Metachlorobenz- 
aldehyde   melts  at   17 — 18°   and  boils  at  213 — 214°.       The   a-oxime, 
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r7HcClX0,  ol)taincd  in  the  same  way  as  the  corresponding  ortho- 
compound,  crystallises  from  alcohol  in  large,  pointed  prisms,  and 
melts  at  70— 7r. 

Metachloro-(i-henzaldoxime  hydrochloride  is  gradually  deposited  in 
smnll,  colourless  crystals  when  hydrogen  chloride  is  passed  into  an 
ethereal  solution  of  the  a-oxime ;  it  melts  between  130°  and  140°  with 
slight  decomposition,  and  has  a  strong  acid  reaction.  The  S-oxime,  pre- 
pared by  decomposing  the  hydrochloride  with  sodium  cai'bonate,  crys- 
tallises from  dilute  alcohol  in  long  prisms  and  melts  at  115 — 116° 
when  quickly  heated,  being  converted  into  the  a-oxime,  a  change 
which  is  analogous  to  thab  observed  by  Beckmann  (Abstr.,  1889,  607) 
in  the  case  of  /i-benzaldoxime.  Both  the  a-  and  the  d-oxime  of 
raetachlorobenzaldehyde  are  decomposed  by  dilute  sulphuric  acid  into 
the  aldeliyde  and  hydroxylamine. 

Pure  parachlorobenzaldehyde  (compare  Erdmann  and  Kirchoff, 
loc.  cit.)  melts  at  47o''  and  boils  at  213 — 214°.  The  a-oxime, 
CtHcCIXO,  is  formed  when  the  aldehyde  is  treated  with  hydroxyl- 
amine hydrochloride  and  sodium  carbonate  as  described  in  the  case 
of  the  ortho-compound ;  it  separates  from  alcohol  in  colourless 
crystals,  melts  at  106 — 107°.  and  is  very  readily  soluble  in  ether. 

The  hydrochloride  of  the  /J-oxime  is  obtained  when  the  a-compound 
is  treated  with  hydrogen  chloride  in  ethereal  solution  ;  it  crystallises 
in  prisms,  melts  at  100 — 110°  with  slight  decomposition,  and  has  a 
strongly  acid  reaction.  The  fi-oxime,  prepared  by  decomposins:  the 
salt  with  cold  sodium  cai'bonate  solution,  crystallises  from  dilute 
alcohol  in  flat  prisms,  and  melts  at  140°  when  quickly  heated,  being 
at  the  same  time  converted  into  the  a-oxime.  The  a-  and  the  /3-oxime 
are  both  readily  decomposed  by  dilute  sulphuric  acid  yielding  hydr- 
oxylamine and  parachlorobenzaldehyde. 

Parachlorophenylisocrotonic  acid,  CeHjChCHiCH-CHo'COOH,  is 
formed  as  an  intermediate  product  in  the  conversion  of  paiachloro- 
phenylparacouic  acid  (loc.  cit.)  into  2-  chloro-l'-naphthol,  and  is  best 
prepared  by  carefully  heating  the  paraconic  acid  in  an  oil-bath  until 
the  evolution  of  carbonic  anhydride  is  at  an  end.  It  separates  from 
carbon  bisulphide  in  coloui'less  crystals,  melts  at  108 — 109^",  and 
when  heated  for  some  time  at  its  boiling  point  is  converted  into  the 
chloronaphthol  mentioned  above.     The  sodium  salt, 

CioH,C10,Xa  +  2H,0, 

crystallises  from  hot  water,  in  which  it  is  rather  sparingly  soluble,  in 
colourless  prisms. 

The  dichloro-derivatives  of  benzaldehyde  can  be  prepared  by 
chlorinating  the  corresponding  dichlorotoluenes  at  their  boiling 
points  and  then  shaking  the  dichlorobenzal  chloride  (Ipart),  obtained 
in  this  way,  with  a  mixture  of  concentrated  sulphuric  acid  (2  parts) 
and  fuming  sulphuric  acid  (2  parts),  containing  10  per  cent,  of 
sulphuric  anhydride,  until  the  evolution  of  hydrogen  chloride  is  at  an 
end  ;  in  the  case  of  the  compound  of  the  constitution 

[CHCU  :  CI.  =  1:3:4] 

the  temperature  must  be  raised  to  3C — 40°,  and  in  the  case  of  the 
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1:2:  3-conipound  to  40 — 50^  in  order  to  complete  the  reaction.  The 
acid  solution  is  finally  separated  from  any  undecomposed,  insoluble 
chloi-irle,  poured  on  to  ice,  the  crystalline  aldehyde  treated  with 
sodium  carbonate  to  free  it  from  chlorinated  derivatives  of  benzoic 
acid,  and  purified  by  distillation. 

DichlorohenzaJdelnjde  [CHO  :  CL  =  1  :  2  :  4],  pi'epared  from  the 
corresponding  dichlorotoluene,  crystallises  in  colourless  prisms,  melts 
at  70 — 71°,  boils  at  231 — 245°,  and  has  an  odour  like  that  of  oil  of 
bitter  almonds.  The  oxime  crystallises  in  long,  silky  needles,  melts 
at  136 — 137°,  and  combines  with  hydrogen  chloride  in  ethereal  solu- 
tion yielding  a  crystalline  hydrochloride  melting  at  133"5°,  which  is 
reconverted  into  the  oxime  on  treatment  with  sodium  carbonate. 
The  acefal  crystallises  in  plates,  melts  at  221 — 222°,  is  only  very 
sparingly  soluble  in  the  ordinary  solvents,  and  is  decomposed  by 
soda. 

The  dichlorobenzaldehyde  (m.  p.  57 — 58'),  described  by  Gnehm, 
(Ber.,  17.  752),  has  the  constitution  [CHO  :  CL  =  1  :  2  :  5].  It  is 
volatile  with  steam,  very  readily  soluble  in  most  ordinary  solvents, 
and  dissolves  in  concentrated  sulphuric  acid  with  an  olive-green 
coloration  ;  on  oxidation  with  potassium  permanganate,  it  is  con- 
verted into  paradichlorobenzoic  acid  (m.  p.  152 — -153°),  from  which 
paradichlorobenzene  (m.  p.  53—54°)  can  be  easily  obtained.  The  oxime 
crystallises  from  dilute  alcohol  in  colourless  needles,  melts  at 
124 — 125°,  and  forms  a  crystalline  hydrochloride  which  is  very  readily 
soluble  in  ether. 

Dichlorohenzahlehjde  [COH  :  Cla  =  1  :  3  :  4],  prepared  from  the 
corresponding  dichlorotoluene,  melts  at  43 — 44°,  not  at  68°  as 
stated  by  Beilstein  (Annalen,  152,  229);  it  boils  at  247— 248°,  is 
readily  volatile  with  steam,  and  on  oxidation  it  vields  orthodiohloro- 
benzoic  acid  (m.  p.  201—202°).  The  a-oxime,  QHiCLiN-OH,  crystal- 
lises from  hot  water  in  microscopic  prisms  and  melts  at  114 — 115°. 
The  JiydrocMoride  of  the  /3-oxime  is  precipitated  in  crystals  when 
hydrogen  chloride  is  passed  into  an  ethereal  solution  of  the  a-com- 
pound  ;  it  melts  at  150°  with  decomposition,  and  is  decomposed  by 
sodium  carbonate  yielding  the  jS-oxiyne.  This  compound  crystallises 
from  dilute  alcohol  in  moss-like  needles,  and  melts  at  120°  when 
quickly  heated,  being  reconverted  into  the  a-oxime. 

2  : 4:-DicMorop}ienylparaconic  acid,  C11H8CI2O4,  can  be  obtained  by 
heating  the  corresponding  dichlorobenzaldehyde  with  succinic  an- 
hydride and  anhydrous  potassium  acetate  at  130 — 140°  for  4 — -5  hours, 
as  described  in  the  preparation  of  chlorophenylparaconic  acid  (Joe. 
cit.).  It  crystallises  fi'om  hot  watei-,  in  which  it  is  only  sparingly 
.soluble  (1  in  about  140),  in  colourless  plates,  melts  at  164"5 — 165"5°, 
and  has  a  very  bitter  taste ;  the  barium  salt  crystallises  from  hot 
water  in  prisms.  The  corresponding  2  :  h-dichloro-acid,  CUH8CI2O4, 
prepared  in  like  manner,  crystallises  in  colourless  plates  with  1  mol. 
HoO,  melts  at  197 — 198'^,  and  decomposes  at  212°  with  evolution  of 
carbonic  anhydride.  The  3  :  4!-dichloro-acid,  CnHsCL04,  crystallises 
from  water  in  needles,  melts  at  136 — 137',  and  decomposes  at  about 
170°  with  evolution  of  carbonic  anhydride. 

'2:4i-I)ic}iloroi)heuylisocrotonic  acid,  CioHgCl^Oo,  can  be  obtained  by 
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heating  the  corresponding  ])araconic  acid  in  an  oil-bath  until  the 
evolution  of  carbonic  anhydride  is  at  au  end ;  it  crystallises  from 
carbon  bisulphide  in  colourless  prisms,  melts  at  120 — 121^  and  on 
further  heating  is  converted  into  2 :  -l-dichloro-l'-naphthol  melting  at 
132°  (compare  Erdmann,  Abstr.,  1889,  2bo). 

2  :  h-]Jichlorophenylisocrotonic  acid,  prepared  in  like  manner,  crystal- 
lises from  carbon  bisulphide  in  colourless  prisms,  melts  at  148 — 149°, 
and  gives  1  :  4-dichloro-l  -naphthol  when  heated  more  strftngfly. 

3  :  4-Dichoropheui/Usocrofoiiic  acid  is  formed  in  small  quantities  when 
the  corresponding  paraconic  acid  is  heated  carefully,  but  the  principal 
products  are  1  :  2-dichloro-l'-naphthol  and  I  :  3-dichloro-l '-naphthol  : 
it  crystallises  in  colourless  needles,  melts  at  63 — 64°,  and  is  onlv 
sparingly  soluble  in  water.  F.   S.  K. 

Action  of  Hydroxylamine  on  Benzoylacetaldehyde.  By  L 
Claim:n  and  R.  Sii'OK  (H'-r.,  24.  1:;0— l.'j-j).— The  action  of  liydr- 
oxylaraine  on  benzoylacetaldehyde  differs  in  some  respects  fi'om  its 
action  on  1  :  3-diketones.  R-CO-CH^-CO-R.  The  first  product  of  the 
reaction  is  the  monoxime,  CO-Ph-CHa'CHIXOH,  whilst  in  the  case  of 
the  diketones  the  reaction  goes  a  step  further ;  the  elements  of 
two  molecules  of  water  are  eliminated,  and  an  isoxazole  is  formed. 
The  elimination  of  the  elements  of  water  from  the  monoxime  of 
benzoylacetaldehyde  takes  place  in  two  ways,  according  to  the  con- 
ditions ;  either  cyanacetophenone  or  pbenyliso.xazole  being  formed. 
The  latter  is  less  stable  than  the  isoxazole  obtained  from  the  diketone, 
and  is  slowly  converted  by  aqueous  alkali,  instantly  by  sodium  ethoxide, 
into  the  sodium  salt  of  cyanacetophenone. 

Benzoylacetaldoxime,  COPh-CHoCHIXOH.  is  obtained  b\-  adding 
a  concentrated  aqueous  solution  of  hydroxylamine  hydrochloride  to 
the  sodium  salt  of  benzoylacetaldehyde,  dissolved  in  seven  times  the 
weight  of  water  and  cooled  to  0'.  It  crystallises  in  colourless  prisms, 
melts  at  86— 87",  and  is  easily  soluble  in  benzene,  hot  water,  alcohol, 
methyl  alcohol,  ether,  and  chloroform,  sparingly  so  in  light  peti-- 
oleum  and  carbon  bisulphide.  It  gives  a  bright  yellow  solution 
with  alkalis,  and  is  precipitated  with  carbonic  anhydride  ;  on  the 
other  hand,  it  dissolves  to  a  noticeable  extent  in  alkaline  carbonate. 
Ferric  chloride  turns  the  alcoholic  solution  dark  gi-een,  which  is  con- 
verted to  a  deep  blue  on  the  addition  of  sodium  acetate ;  excess  of 
sodium  acetate  precipitates  a  black  iron  salt. 

Cyanacetophenone,  COPh-CH-j-CX,  is  prepared  by  mixing  sodium 
benzoylacetaldehyde  (1~  grams)  dissolved  in  water  (100  c.c.)  with 
aqueous  soda  (4  grams  in  20  c.c.)  and  hydroxylamine  hvdro- 
chloride  (7  grams),  and  heating  the  mixttire  for  a  dav  on  the  water- 
bath.  The  oxime  is  also  converted  into  cyanacetophenone  by  warming 
with  acetic  anhydi-ide,  and  treating  the  product  with  soda.  It 
crystallises  from  water  in  colourless,  flat  prisms  and  plates,  resembling 
benzoic  acid,  melts  at  80 — 81%  and  is  easily  soluble  in  alcohol,  but 
gives  no  coloration  with  ferric  chloride.  It  dissolves  in  dilute  alkalis 
and  alkaline  carbonates,  and  is  reprecipitated  by  carbonic  anhydride. 

Phenylisoxazole,    CPh^        Ti  is     obtained    when    the    above 
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oxime  is  mixed  witli  an  equal  ■weight  of  acetic  cliloride.  Tlie  excess 
of  acetic  chloride  is  distilled  off  on  the  water-bath,  and  the  oily  pro- 
duct poured  into  cold  dilute  aqneous  soda ;  the  undissolved  oil  is 
extracted  with  ether,  dried  with  calcium  chloride,  and  purified  bj  dis- 
tillation. It  is  a  colourless,  crystalline  mass,  of  characteristic  odour, 
somewhat  resembling  that  of  benzonitrile,  melts  at  22 — 23°,  boils  at 
246 — 248°,  is  easily  soluble  in  alcohol,  and  gives  no  coloration  with 
ferric  chloride.  By  heating  with  dilute  alkalis  on  the  water-bath,  it 
is  converted  into  cyanacetophenone. 

If  a  neutral  mixture  of  sodium  benzoylacetaldehyde  and  hydr- 
oxylamiue  hydrochloride  in  molecular  proportion  be  warmed,  a 
complicated  condensation-product  of  the  formula  CisHnNsOs  is  formed, 
2C9HSO0  +  3XH.0H  -  4HoO  =  CigHnlS^Os.  It  is  insoluble  in  alcohol, 
ether,  light  petroleum,  chloroform,  acetone,  ethyl  acetate,  and  benzene, 
cr^^stallises  from  boiling  amyl  acetate  in  beautiful,  white  needles,  melts 
at  197 — 198°,  and  is  insoluble  in  aqueous  soda. 

An  attempt  to  prepare  an  isoxazole  by  the  action  of  acetic  chloride 
on  the  oxime  of  salicylaldehyde,  resulted  in  the  formation  of  salicyl- 
amide,  OH-CeHi-CONHo.  E.  C.  R. 

Intramolecular  Change  in  Unsaturated  Acids.  By  R.  Fittig 
(Ber.,  24,  82 — 88). — Some  years  ago  the  author,  in  conjunction  with 
Buri  (Abstr.,  1883,  485),  showed  that  by  the  action  of  sodium 
amalgam  on  piperic  acid,  two  different  hydropiperic  acids  may  be 
obtained  by  varying  the  conditions  under  which  the  action  takes 
place,  and  that  the  a-acid  is  converted  into  the  /3-acid  by  simply 
boiling  with  aqueous  soda.  Further  investigation  (Abstr.,  1887,  489) 
showed  that  the  a-acid  is  a  /S"/-,  and  the  /J-acid  an  a/3-un saturated  acid, 
and  the  change  is  therefore  similar  to  that  observed  by  Baeyer  and 
Rupe  in  the  case  of  the  hvdroterephthalic  and  hydromuconic  acids 
(Abstr.,  1889,  1178;  1890,  875). 

The  author  now  finds  that  the  conversion  of  (3y-  into  j;/3-unsatu- 
rated  acids  by  boiling  aqueous  soda  is  quite  general.  Thus  cinnamenyl- 
propionic  acid, 

CH.Ph-CHlCH-CHo-COOH,  yields  CH.Ph-CHo-CHiCH-COOH, 

crystallising  from  ether  in  thick  plates  w^hich  melt  at  102"5° ; 
phenylisocrotonic  acid,  CHPh!CH'CH./COOH,  although  less  readily, 
yields  the  «^-acid,  CHaPh-CHiCH-COOH,  which  crystallises  in  plates 
melting  at  65'' ;  the  aliphatic  hydrosorbic  acid, 

CH2Me-CH:CH-CH2-COOH, 

forms  CH.Me-CHo-CHiCH-COOH,  which  crystallises  fiom  hot  water 
in  long  needles,  melts  at  33"5°,  and  boils  at  216°. 

As  the  Z^-/- unsaturated  acids  of  any  constitution  may  now  be  readily 
synthetically  prepared  (Abstr.,  1890,  583),  this  reaction  forms  a 
ready  method  for  the  preparation  of  the  a^-unsaturated  acids.  The 
acids  of  the  two  series  are  readily  separated  by  the  fact  that  the 
;37-unsaturated  acids  readily  pass  into  the  lactones  on  warming  with 
dilute  stilphuric  acid,  w^hilst  the  a^-compounds  remain  unaltered. 
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The  mos<".  natural  explanation  of  this  intermolecular  chanore  is  that 
the  /^-/-unsaturated  acid  takes  up  the  elements  of  water,  forniinsf  the 
iS-hydroxy-acid,  and  that  the  hydroxyl  i^roup  then  combines  with  the 
hydrogen  atom  in  the  a-position,  re-forming'  water  and  the  a/:^- unsatu- 
rated acid.  The  experimental  results  do  not,  however,  confirni  this, 
for  although  the  /i-hydroxy-acids  have  been  prepared,  thej  do  not 
appear  to  be  intermediate  products,  but  are  more  probably  formed 
by  the  continued  action  of  soda  on  the  a/3-unsaturated  acids.  Fui-ther, 
the  /3-hydroxy-acids  are  remarkably  stable ;  phenyl  /5-hydroxybutyric 
acid  being  partially  volatile  without  decomposition,  and  scarcely 
attacked  by  boiling  with  soda  for  days.  Phenyl-/i-hydroxybntyric 
acid  forms  beautiful,  flat  needles  melting  at  98^  whilst  the  homologous 
phenyl-/i-hydrosyvaleric  acid  forms  lustrous  prisms  melting  at  131'^. 

It  can  scarcely  be  doubted  that  a-hydropipeinc  acid,  ciunamenyl- 
propionic  acid,  and  hydrosorbic  acid  all  contain  the  group 

-ch.-ch:ch-cHo-cooh, 

nithough  thev  are  all  formed  from  acids  probablv  containing  the 
l:ioup'-CH:CH-CH:CH-COOH,  for  Doebner  has  shown  that  the  latter 
all  yield  racemic  acid  on  careful  oxidation  (Abstr.,  1890,  1274). 
This  therefore  confirms  the  conclusion  of  Baeyer,  that  the  group 
-CH;CH*CH;CH*C00H  passes,  on  partial  reduction,  into  the   group 

-ch,-ch:ch-cHo-cooh. 

The  author  has  also  recently  shown  (Abstr.,  1890.  894)  that  the 
L'thereal  salts  of  the  paraconic  acids  are  converted  by  the  action  of 
sodium  ethoxide  into  the  isomeric  unsaturated  itaconic  acids,  and  is 
now  investigating  the  properties  of  the  latter  to  ascertain  how  far  they 
correspond  in  properties  with  itaconic  acid  itself.  The  results  obtained 
with  methylitaconic  acid  have  already  been  given  ;  ethylitaconic  acid 
is  readily  soluble  in  hot,  sparingly  in  cold  water,  ether,  chloroform,  &c., 
and  melts  at  162 — 167'',  losing  water,  and  becoming  yellow.  On  dis- 
tillation, it  passes  into  ethylcitraconic  anhydride  ;  ethylcitraconic  acid  is 
readily  soluble  in  cold  water,  ether,  chloroform,  &c.,  crystallises  well, 
and  melts,  when  quickly  heated,  at  98 — 98°,  but  begins  to  decompose 
into  anhydn.de  and  water  at  70°,  the  same  change  taking  place  on  boiling 
it  with  water.  It  is  therefore  volatile  in  a  current  of  steam,  and  may 
thus  be  separated  quantitatively  from  ethylitaconic  acid.  It  is  recon- 
verted into  the  latter  by  heating  its  aqueous  solution  at  150^,  but  on 
boiling  with  nitric  acid  or  treatment  with  bromine  in  chloroform  solu- 
tion, it  yields  etliylmesaconic  acid,  which  has  a  solubility  in  water 
intermediate  between  that  of  its  two  isomerides,  is  readily  soluble  in 
ether,  sparingly  in  chloroform,  and  melts  at  174 — 175°  without 
decomposition. 

The  salts  of  the  three  acids  show  great  differences,  but  all,  when 
reduced,  yield  propylsuccinic  acid  melting  at  92"^. 

The  properties  of  the  three  acids  correspond  closely  with  those  of 
the  initial  members  of  the  series,  but  the  itaconic  acid  is  much  more 
stable,  and  is  not  so  readily  converted  into  its  isomerides.  The  pro- 
duct of  distillation  obtained  at  the  ordinary  pressure  contains 
25  per  cent,  of  itaconic  anhydride.  H.   Gf.  C. 
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Artificial  Salicylic  Acid.  By  W.  R.  Ddnstan  and  0.  F.  C. 
Bloch  (Pharm.  J.  Trans.  [3],  21,429 — 436).— Artificial  salicj'lic  acid 
has  been  observed  to  diiier  in  its  therapeutic  action  from  the  pure 
"  natural  "  acid  obtained  from  the  oil  of  Avinter-gi'een.  Although 
much  work  has  already  been  done  on  the  subject  with  the  view  of 
ascertaining  the  cause  of  this  difference,  the  exact  nature  of  the 
impurities  contained  in  the  artificial  acid  of  commerce  has  not  been 
experimentally  established.  The  authors  have  examined  two  foreign 
acids,  isolated  by  Williams  in  1878  from  commercial  salicylic  acid, 
but  not  then  identified.  These  acids  are  now  shown  by  their  physica-l 
and  chemical  properties,  as  well  as  by  the  analyses  of  their  silver  and 
lead  salts,  to  be  orthocresotic  or  orthohomosalicylic  acid 
[CH3 :  OH  :  COOH  =1:2  :  3],  and  metacresotic  or  metahomosalicylic 
acid  [CHs :  OH  :  COOH  =1:3:4]  respectively.  The  ortho-acid  melts 
at  163°  (corr.),  the  meta-acid  at  174"5°  (corr.).  They  have  been 
formed  from  the  corresponding  cresols  contained  in  the  crude  phenol 
from  which  the  salicylic  acid  had  been  prepared. 

The  melting  point  of  pure  salicylic  acid  has  been  variously  stated, 
the  highest  recorded  temperatiire  being  159°  and  the  lowest  155°. 
The  authors  find  that  "  natural "  salicylic  acid,  after  recrystallisa- 
tion  from  alcohol,  melts  at  156' 75°  (corr.),  and  that  if  the  acid 
melting  at  this  temperature  be  converted  into  the  sodium  salt,  and 
fractionally  precipitated  with  silver  nitrate,  the  acid  recovered  from 
each  fraction  of  silver  salt  aL^o  melts  at  156"  75°,  which  may  therefore 
be  accepted  as  the  melting  point  of  the  pure  substance.  By  very 
slowly  cooling  a  1  per  cent,  solution  in  hot  water,  the  pure  acid  may 
readily  be  obtained  in  large,  distinct,  prismatic  crystals,  but  in  presence 
of  about  5  per  cent,  of  one  of  the  cresotic  acids,  the  salicylic  acid 
no  longer  furnishes  large  crystals,  and  the  impure  acid  melts  at  a 
lower  temperature. 

A  specimen  of  the  artificial  salicylic  acid  of  commerce  (m.  p. 
154"5°)  was  examined  by  Williams'  method.  It  was  converted  into  a 
calcium  salt  by  boiling  with  water  and  calcium  carbonate,  and 
crystallised  many  times  from  water.  From  the  residue  of  soluble 
salt  from  which  most  of  the  calcium  salicylate  had  crystallised,  there 
was  obtained  a  small  quantity  of  an  acid,  which  after  further  purifi- 
cation melted  constantlj'  at  151°  (corr.).  Analysis  of  the  silver 
and  lead  salts,  as  well  as  its  physical  and  chemical  properties, 
proved  it  to  be  paracresotic  o-r  parahomosalicylic  acid 

(CH  :  OH  :  COOH  =  1:4:3). 

For  the  pui'poses  of  preparing  pure  salicylic  acid  from  the  impure 
acid  of  commerce,  the  method  depending  on  the  different  solubilities 
of  the  calcium  salts  was  not  found  satisfactory,  being  extremely 
tedious,  owing  to  the  number  of  recrystallisations  that  are  necessary. 
A  better  plan  consists  in  preparing  the  lead  salts  by  the  action  of 
lead  carbonate,  and  crystallising  these  from  dilute  alcohol ;  lead 
salicylate  being  much  less  soluble  than  the  lead  cresotates.  By 
this  means  70 — 80  per  cent,  of  the  original  acid  may  be  recovex'ed  in 
the  form  of  pure  salicylic  acid  from  the  first  fraction  of  crystals 
deposited  from  the  alcoholic  solution. 
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At  the  request  of  the  authors,  Professor  Charteris  ascertained 
whether  the  tliree  cresotic  acids  described  above  were  poisonous. 
When  administered  in  alcoholic  solution  to  animals  by  injection,  the 
ortho-acid  was  observed  to  be  markedly  toxic,  the  para-acid  less  so, 
whilst  the  nieta-ncid  proved  to  be  innocuous.  W.  K.  D. 

Coiimarone,  By  A.  R.  L.  Dohme  (Amer.  Ghem.  J.,  13,  29 — 34; 
rompare  Fittig  and  Ebert,  Abstr.,  1883,  474 ;  Rossing,  Abstr.,  1885, 
388  ;  and  Kraemer  and  Spilker,  Abstr.,  1890.  496). — Aniline  and  con- 
centrated ammonia  are  without  action  on  coumarone  even  when 
heated  with  it  in  sealed  tubes  at  280°.  Bromocoumarone,  obtained 
by  heating  the  dibromo-additive  product  with  alcoholic  potash,  is 
also  unaffected  by  these  reagents.  When  coumarone  and  phosphorus 
pentachloride  in  molecular  proportion  are  heated  in  sealed  tubes  at 
175°,  a  mixture  of  coumarone  dichloride  and  chlorocoumarone  is 
obtained,  and  the  latter,  when  heated  at  275^  with  excess  of  penta- 
chloride in  a  sealed  tube  for  five  hours,  gives  a  compound  which 
melts  at  57'5 — 58°,  crystallises  in  long,   thin,  white,  satiny  needles, 

and  appears  to  have  the  constitution  C6H4<^ppT^CCl.  The  remark- 
able stability  of  the  coumarone  molecule,  and  the  difficulty  with 
which  the  oxygen  contained  in  it  is  replaced,  both  point  to  the  con- 
clusion that  the  closed-ring  formula  suggested  by  Fittig  and  Hantzsch 
correctly  represents  its  constitution.  G.  T.  M. 

Quinonecarboxylic  Acids.  By  J.  Stieglitz  (Amer.  Chem.  J., 
13,  38 — 42). — Tetrethyl  paracJiloroquinonedimalonate, 

CeClALCHCCOOEt),],, 
is  prepared  by  treating  tetrachloroquinone  (1  mol.)  in  dry  benzene  or 
acetone  with  ethyl  .sodiomalonate  (4  mols.)  dissolved  in  absolute 
alcohol.  The  reaction  is  complete  after  heating  the  mixture  in  a 
As-ater-bath  for  a  few  minutes,  and  on  acidifying,  washing,  drying, 
and  evaporating  the  benzene  solution,  a  dark  oil  is  formed,  which, 
when  mixed  with  a  little  cold  alcohol,  deposits  yellow  needles.  On 
recry stall isation  from  hot  alcohol,  pale  yellow  needles  are  obtained  ; 
these  are  only  slightly  soluble  in  ether  or  benzene,  dissolve  readily  in 
chloroform  and  in  hot  alcohol,  and  with  the  alkaline  hydroxides  give 
deep  violet-coloured  solutions,  due  to  the  formation  of  compounds  in 
which  sodium  or  potassium  is  substituted  for  the  remaining  hvdrogen 
atom  in  the  malonic  groups.  Reducing  agents,  such  as  sulphurous 
anhydride  or  zinc-dust  and  glacial  acetic  acid,  convert  the  compound 
into  tetrethyl  paradicliloroquinoldimalonate, 

C6(OH)2Cl,[CH(COOEt),]2. 
This  substance  crystallises  in  white  needles,  melts  at  160 — 161°,  dis- 
solves readily  in   ordinary  solvents,   gives  a  violet  coloration  with 
alkaline  hydroxides,  and  is   converted  by  oxidising  agents,  such  as 
ferric  chloride,  into  the  quinone. 

Tetrdliijl  paramidoquiiionediinalo7iate,  C6(NH2)202[CH(COOEt)2]2, 
crystallises  in  long,  flat  prisms,  melts  at  159 — 160°,  and  is  formed 
when  tetrethyl  paradichloroquinonedimalonate  is  treated  in  the  cold 
with  alcoholic  ammonia.     It  may  be  precipitated  from  its  solution  by 

2  h  2 
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means  of  watei-,  and  purified  eitlier  by  precipitation  from  its  solution 
in  chloroform  by  light  petroleum  or  by  simply  washing  it  with  ether. 
Tetrethyl  paradichloroquinonedinialonate  is  readily  dissolved  by  a 
dilute  solution  of  sodium  hydroxide,  the  odour  of  alcohol  being  imme- 
diately perceptible.  If,  after  remaiuing  a  few  minutes,  the  solutiou 
be  poured  into  cold  sulphuric  acid,  a  brown  precipitate  is  formed, 
and  this,  on  recrystallisation  from  acetone  or  alcohol,  forms  dark-red 
plates  of  paracJdorhydroxyquinone,  OH*C6H2C102 ;  it  sublimes  with 
slight  decomposition  and  without  having  previously  melted,  and 
is  easily  soluble  in  alcohol,  in  acetone,  and  in  the  alkaline  hydr- 
oxides. If  the  solution  of  tetrethyl  paradichloroquinonemalonate  and 
sodium  hydi'oxide  be  allowed  to  remain  for  an  hour,  and  then  warmed 
on  a  water-bath,  both  chlorine  atoms  are  displaced  by  hydroxyl,  the 
resulting  compound  agreeing  in  its  properties  with  those  ascribed  to 
paradihydroxyquinone  by  iSTietzki  (Abstr.,  1888,  1181)  and  Loewy 
(Abstr.,  1886,  1028).  The  reaction  by  which  the  last-mentioned 
compounds  are  obtained  consists  in  the  substitution  of  hydrogen 
for  the  malonic  groups ;  the  author  has  consequently  thought  it  of 
interest  to  commence  the  investigation  of  the  action  of  ethyl  sodio- 
malonate  on  ethyl  dibromoquinoneterephthalate.  The  latter  compound 
may  be  readily  obtained  from  ethyl  succinosuccinate  by  a  simplifica- 
tion of  the  process  used  by  Herrmann  (Abstr.,  1886,  1028)  and 
Boniger  (Abstr.,  1888,  954).  The  succinosuccinate  (1  mol.)  is  dis- 
solved in  dry  chloroform,  and  bromine  (1  mol.)  gradually  added;  the 
chloroform  solution  is  then  shaken  with  an  aqueous  solution  of 
sulphurous  anhydride,  dried,  and  evaporated  on  a  water-bath.  The 
crude  ethyl  dihydroxyterephthalate  thus  obtained  is  dissolved  in 
warm  glacial  acetic  acid  and  water  (5 — 10  per  cent,  of  the  weight  of 
the  glacial  acetic  acid  used),  and  three  additional  equivalents  of 
bromine  are  added.  On  allowing  the  mixture  to  remain  over  night 
in  a  closed  flask,  ethyl  dibromoquinoneterephthalate  separates  in 
crystals  ;  a  further  quantity  of  it  is  precipitated  on  the  addition  of 
water  (yield  84-5  per  cent,  of  theory).  Gr.  T.  M. 

Indigo  from  Phenylglycocine.  By  K.  Heumaxx  (/.  pr.  Chem. 
[2],  43,  111 — 112  ;  compare  this  vol.,  p.  311). — The  author  does  not 
question  Ledei^er's  observation  that  indigo  is  obtained  when  phenyl- 
glycocine is  melted  with  sodium  hydroxide,  but  he  denies  that  it  was 
published  prior  to  the  appearance  of  his  own  patent  in  the  official 
journal.  It  has  been  known  for  30  years  and  more  that  a  "  white  " 
substance  is  formed  when  indigo  is  heated  at  130 — 150°  with 
melted  potash  containing  a  little  water,  and  Biedermann  and  Lepetit 
have  again  drawn  attention  to  the  fact  quite  recently  (this  vol.. 
p.  206).  A.  G.  B. 

Constitution  of  ;:?-Benzopinacoline.  By  M.  Delacre  (Bidl. 
Soc.  Chirii.  [3],  4,  470). — The  author  takes  exception  to  the  generally 
adopted  formula  for /^-benzopinacoline,  CPhs'COPh,  Avhich  is  based  on 
the  fact  that  by  the  action  of  alkali  hydi-oxides  and  of  oxidising 
agents  it  yields  triphenyl-derivatives.  Since  on  reduction  it  affords  a 
hydrocarbon,  CHPha'.CHPho,  it  should  have  a  symmetrical  constitu- 
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tion,  and  this  is  rendered  probable  since  the  alcohol  obtained  from 
y3-benzopinacoline  by  the  action  of  zinc  ethyl  yields  liy  dehydration 
tetraphenylethylene,  and  the  oxidation  of  this  substance  in  acetic 
acid  solution  by  potassium  permanganate  affords  /3-benzopinacoline, 
whereas  by  chromic  acid  it  affords  a-benzopinacolinc.  The  author  is 
about  to  work  on  this  subject.  T.   G.  N. 

Derivatives  of  Dimethylaniline.  By  C.  Lauth  (Compt.  rend.. 
Ill,  886 — 888). — Twenty  parts  of  dimethylaniline  is  dissolved  in  120 
parts  of  aoetic  acid  of  8°  and  160  parts  of  water,  and  20  to  30  parts  of 
pure  lead  peroxide  is  added  gradually  to  the  liquid,  care  being  taken  that 
the  tempei'ature  does  not  exceed  30 — 35^.  The  reaction  is  complete  in 
from  5  to  10  minutes,  and  the  product  is  washed  with  warm  water,  boiled 
with  water,  dried,  and  crystallised  from  benzene.  It  is  purified  by 
crystallisation  from  petroleum,  alcohol,  or  ether.  The  aqueous  mother 
liquor,  freed  from  lead  by  means  of  sulphuric  acid  and  neutralised  with 
ammonia,  gives  a  further  quantity  of  the  product. 

The  product  is  tetramethylbenzidine,  CieHooNa,  and  the  yield  is 
about  40  per  cent,  of  the  dimethylaniline.  In  presence  of  acetic  acid 
it  gives  an  intense  green  coloration  with  lead  jDcroxide.  To  obtain 
the  pure  colouring  matter,  30  grams  of  the  base,  dissolved  in  7'5  c.c. 
of  hydrochloric  acid  and  200  c.c.  of  water,  is  added  to  600  c.c.  of  a 
solution  of  ferric  chloride  of  45°,  diluted  with  540  c.c.  of  water.  After 
some  time,  the  mixture  deposits  the  colouring  matter  in  perfectly  pure, 
microscopic  crystals,  which  are  washed  with  water,  then  with  alcohol, 
and  finally  with  absolute  alcohol  and  ether.  The  mother  liquors  de- 
posit a  further  quantity  of  the  product  when  mixed  with  sodium 
chloride  and  acetate. 

With  more  concentrated  solutions,  or  with  excess  of  ferric  chloride, 
an  acid  combination  of  the  orange  and  green  products  is  obtained  as 
a  beautiful,  orange  precipitate,  but  pi'olonged  washing  with  alcohol 
converts  the  orange  compound  into  a  green  salt,  which  likewise 
contains  iron.  The  crystals  dissolve  in  water  with  a  green  coloration, 
which  becomes  orange  on  the  addition  of  acids.  Sodium  chloride  pre- 
cipitates the  unaltered  compound  from  its  solutions.  Zinc  salts  also 
form  a  compound  almost  insoluble  in  saline  solutions,  but  soluble  in 
alcohol,  from  which  it  is  precipitated  by  ether. 

This  product  dyes  silk  a  very  pure  green,  bat  it  is  extremely  unstable, 
and  even  out  of  contact  with  air  and  light  the  silk  becomes  colourless. 
It  exists  only  in  the  form  of  salts,  and  is  decomposed  by  cold  water  and 
very  rapidly  by  hot  water,  with  separation  of  a  white  compound. 
Alkalis  produce  the  same  result,  with  formation  of  hydrogen  peroxide. 
In  a  dry  vacuum,  the  green  crystals  decompose  in  about  24  hours, 
but  they  keep  better  in  the  air.  When  heated  on  a  water-bath,  they 
become  colourless,  with  evolution  of  water  and  hydrogen  chloride. 
In  all  these  reactions  the  green  colour  does  not  reappear  on  neutrali- 
sation, but  it  forms  again  on  treatment  with  lead  peroxide. 

The  crystalline  green  compound  has  the  composition  CieHoiClJIaO, 
and  the  white  compound  which  separates  in  the  various  reactions  is 
tetramethylbenzidine.  The  reaction  with  alkalis  is  represented  by  the 
equation    CsH.iClN^O  +  XaOH  =  NaCl  +  CisHaoN^  +  H^O  +  0. 
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A  resinous  product,  which  is  probably  a  chlorine  derivative  of  the 
base,  separates  at  the  same  time.     The  green  compound  probably  has 

the  constitution   \\'^       \/>CH3  +  HoO,  and  is  analogous  to  the 

CeHi IS  Me 

product  of  oxidation  obtained  by  Wiirster  from  tetramethylpara- 
phenylenediamine.  C.  H.  B. 

Dehydrobenzoylacetic  Acid.  By  F.  Feist  (Ber.,  23,  3726 — 
373G  :  compare  Annalen,  257,  253). — Dehydrobenzoylacetic  acid  does 
not  yield  any  ammoninm  salt;  the  compound  dsHuUsCl,  which  is 
formed  by  the  action  of  phosphorus  pentachloride.  and  was  termed 
by    Perkin    "  chlorodehydrobenzoylacetic    acid,"    is    probably   repre- 

sented   by   one    or   other  of  the  formulae  CPh<^gjj,p,Q>C!CPhCl ; 

CPh<^pT7yppv^^"^^^^'  Oil  treating  this  compound  with  sulphm'ic 
acid  at  130 — 150°,  diphenylpyronecarho.vylic  acid, 

CPh<^g[?^^>C-COOH, 

is  obtained,  which  is  isomeric  with  dehydrobenzoylacetic  acid,  and  is 
deposited  from  benzene  in  small  crystals  melting  at  201°  Avith  decom- 
position. The  substance  readily  dissolves  in  chloroform,  but  is  very 
sparingly  soluble  in  water,  dilute  acids,  or  soda.  The  ammonium  salt 
is  crystalline  and  melts  at  135°;  the  barium  salt  (CigHu04)2Ba  +  6H2O, 
crystallises  with  difficulty  ;  the  silver  salt  forms  an  additive  compound 
with  silver  nitrate  :  the  remaining  salts  are  amoi'phous.  The  acid 
o-ives  a  white  precipitate  with  ferric  chloride,  which  becomes  pale- 
green  after  remaining  for  some  time ;  with  ferrous  sulphate,  a  red 
precipitate  is  formed,  changing  to  white  and  finally  to  violet-blue.  On 
heating  the  acid,  carbonic  anhydride  is  eliminated,  and  2 — 6-diphenyl- 
pyrone  is  formed  (see  below).  By  treating  the  acid  with  alcoholic 
ammonia  at  ordinary  temperatures,  a  compound  is  obtained  which 
melts  at   237 — 240°,  is  insoluble   in  soda,  and  is  probably  diphenyl- 

pyridonecarhoxylic  acid,  CPh<^pTT  .  pQ^C'COOH. 

2  :  Q-Biphenylpyrone,     0<^pp,  Ipxr^t^Oj    is   prepared   by  heating 

dehydrobenzoylacetic  acid  with  a  large  excess  of  concentrated  hydro- 
chloric acid  in  a  sealed  tube  for  15  hours  at  230 — 260°;  it  crystallises 
from  benzene  in  colourless,  slender  needles,  softens  at  128°,  melts  at 
138'5 — 139 '5°,  and  is  sparingly  soluble  in  ether  or  alcohol  at  ordinary 
temperatures.  The  pyrone  is  almost  insoluble  in  wat^r  or  alkalis,  but 
dissolves  in  concentrated  sulphuric  acid  with  a  violet  fluorescence, 
Avhich  is  unaltered  by  heating. 

Attempts  to  prepare  a  triketone  by  the  action  of  barium  hydroxide 
and  hydrochloric  acid,  resulted  in  the  formation  of  a  small  quantity  of 
an  impure  compound,  which  cry.stallises  in  prisms  and  melts  at  110°  with 
decomposition.  On  heating  dehydrobenzojdacetic  acid  with  alcoholic 
ammonia  in  a  sealed  tube  at  160°,  diphenylpyridone, 
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is  formed ;  it  is  very  sparingly  soluble,  and  melts  at  267°. 

From  the  analogy  thus  shown  to  exist  between  dehydracetic  acid 
and  dehydrobenzoylacetic  acid,  it  follows  that  the  latter  compound  is 
really  6-phenyl-3-benzoylpyronone,  and  is  represented  by  the  formula 

CPh«^p,TT,px-.>CH'COPh.     The  two  reduction  compounds,  CisHuOi 

and  CibHioOs,  described  by  Perkin  (Trans.,  1885,  278),  have  probably 

one    or   other   of    the    formulje    CPh<^^.^Q>CH-CHPh-OH    or 

CPh<^jj.j.y  "^^>CH-COPh,   and    CPh<^~^,Q>C:CHPh    or 

CPh<^pTT,^,TT^C*COPh  respectively.  T    P5    T 

Ethyl  Diphenylpyronedicarboxylate.  By  F.  Feist  (Ber.,  23, 
3736 — 373^;  compare  pi-evious  abstract). — Ethyl  cuprohenzoylacetate, 
(CHBz-C00Et)2Cu,  is  prepared  by  treating  ethyl  benzoylacetate  with 
copper  acetate,  the  liberated  acetic  acid  being  exactly  neutralised 
w^ith  soda;  it  crystallises  from  benzene  in  small,  green,  lustrous 
needles,  and  melts  at  180° ;  the  yield  is  50  per  cent,  of  theory.  By 
the  prolonged  action  of  carbonyl  chloride  in  the  cold  on  the  copper 
compound,  ethyl  2  :  6-diphenylpyrone-S  :  b-dicarhoxylate, 

^^CPh:c(cooEt).  p^ 

^^CPhXXCOOEt)^'"'-'' 

is  obtained ;  this  crystallises  in  small,  rectangular  plates,  melts  at 
140°  with  decomposition,  and  is  sparingly  soluble  in  water,  dilute 
acids,  or  alkalis ;  the  yield  is  very  small.  The  compound  gives  no 
colour  with  ferric  chloride,  is  entirely  unacted  on  by  heating  with 
dilute  sulphuric  acid,  and,  on  treatment  with  alcoholic  potash,  yields 
benzoic  acid,  acetic  acid,  acetophenone,  and  carbonic  anhydride. 

J.  B.  T. 

Nitro-  and  Amido-derivatives  of  /3-Naplithyl  Ethyl  Ether. 
B}'  F.  Ctaess  (/.  pr.  Ch^m.  [2],  43.  •22— 38).— 1  :  2-Xitronaphthyl 
ethyl  ether  has  been  obtained  by  Wittkampf  (Abstr.,  1884,  1036). 

3'  :  2-Nitronaphthyl  ethyl  ether  is  obtained  by  adding  water  to  the 
mother  liquor  of  1  :  2-nitronaphthyl  ethyl  ether,  and  fi*actionally 
crystallising  the  precipitate  from  light  petroleum ;  it  is  crystalline 
melts  at  114°,  and  is  very  soluble  in  acetone,  chloroform,  and  benz- 
ene, and  sparingly  in  cold  ether,  alcohol,  and  petroleum ;  it  is  vola- 
tile with  steam.  By  oxidation  it  is  converted  into  /J-nitrophthalic 
acid ;  this  settles  its  constitution.  It  is  not  converted  into  the  cor- 
responding nitronaphthylamine  when  heated  with  alcoholic  ammonia 
(compare  loc.  cit.). 

1  :  2' -Nitronaphthyl  ethyl  ether  exists  in  the  resin  which  is  thi'own 
down  by  still  further  addition  of  water  to  the  mother  liquor  of 
1  :  2-nitrouaphthyl  ethyl  ether,  and  is  extracted  therefrom  by  light 
petroleum,  from  which  it  is  recrystallised  several  times  It  forms 
long,  golden-yellow  needles  melting  at  72 — 73°. 
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1  :  '2-Amido7iiiphthyl  et/iijl  ether  crystallises  in  serrated  tables,  or  in 
prisms  and  pyramids  with  reddish-blue  fluorescence  ;  it  melts  at  51°, 
and  boils  practically  undecomposed  at  300 — 302°  (by  Siwoioboff's 
method,  Abstr.,  1886,  497)  :  it  dissolves  in  the  usual  solvents.  The 
sulphate  and  hydrochloride  were  obtained ;  the  acetyl  derivative  melts 
at  145°. 

3' :  2-Amidonaphtliyl  ethyl  ether  cr^'stallises  in  fluorescent  pyramids, 
melts  at  90 — 91°,  boils  at  330",  and  dissolves  in  the  usual  solvents. 
The  hydrochloride  and  acetyl  derivative  (m.  p.  184"5°)  were  obtained. 

1  :  2' -Amidonaphtliyl  ethyl  ether  crystallises  in  fluorescent  prisms, 
melts  at  67°,  boils  at  315°,  and  dissolves  in  the  usual  solvents. 
The  hydrochloride,  sulphate,  and  acetyl  derivative  (m.  p.  139°)  were 
obtained. 

Two  diuitronaphthyl  ethyl  ethers  are  obtained  by  treating  1  :  2- 
nitronaphthjd  ethyl  ether  (1  part)  with  nitric  acid  of  sp.  gr.  1'42 
(6  parts)  at  0°,  and  separating  by  means  of  benzene. 

I)init ronaphthyl  ethyl  ether  (m.  p.  144°)  is  easily  soluble  in  benzene, 
and  crystallises  in  yellow  needles.  When  heated  in  a  sealed  tube  at 
180 — 190°  with  20  times  its  weight  of  alcoholic  ammonia,  it  yields 
a  diiiitronapjhthylariiine  melting  at  242°,  and  the  dinitronaphthalene 
from  this  melts  at  166 — 167°,  but  its  orientation  is  not  yet  decided. 

Binitrouaphthyl  ethyl  ether  [(N02)2  :  OEt  =  1  :  1'  :  2]  (m.  p.  215°) 
is  sparingly  soluble  in  benzene,  and  crystallises  in  yellow  needles ; 
the  corresponding  dinitronaplithylamine  melts  at  223°,  and  the  di- 
nitronaphthol  at  198',  with  decomposition;  the  latter  was  converted 
into  a-nitrophthalic  acid  (m.  p.  160°,  Abstr.,  1882,  404),  and  this 
localises  one  of  the  nitro-groups,  the  other  being  ascertained  by  the 
couvei'sion  of  the  dinitronaplithylamine  (m.  p.  223°)  into  1  :  I'-di- 
nitronaphthalene  (m.  p.  170 — 172°). 

When  3'  :  2-nitronaphtliyl  ethyl  ether  is  niti^ted,  it  yields 
1:3':  2-dinitronaphthyl  etliyl  ether  (m.  p.  144°),  which  was  desci-ibed 
by  Graebe  and  Drew  (Abstr.,  1884,  1036),  and  1  :  2-nitronaphthyl 
ethyl  ether  vields  the  dinitro-derivutive  melting  at  215°  (see  above). 

A.  G.  B. 

Naphthylene  Dihydrosulphide  and  Dithiocyanate.  By  R. 
Ebert  and  E.  Kleixer  {Ber.,  24,  144 — 147). — Xaphthylene  dihydro- 
sulphide (dimercaptan)  is  best  prepared  by  reducing  disulphochlor- 
a-naphthalene  [(SOoCl)-.  =  2:3']  dissolved  in  acetic  acid  with  zinc- 
dust  ;  the  dimercaptan  is  then  precipitated  with  water,  and  purified 
by  converting  it  into  the  lead  salt,  decomposing  this  with  hydrogen 
sulphide,  and  finally  extracting  the  product  with  absolute  alcohol. 
It  is  obtained  as  a  snow-white,  crystalline  mass,  which,  on  cautious 
heating,  sublimes  in  glistening  colourless  scales,  melts  at  173 — 174°, 
and  is  soluble  in  ether,  hot  alcohol,  benzene,  carbon  bisulphide,  chloro- 
form, and  alkalis.  The  yield  is  about  5  per  cent,  of  that  required 
by  theory.  The  lead  salt  is  an  orange-yellow  powder  which,  like 
lead  /i-naphthylmercaptide,  is  precipitated  together  with  lead  acetate, 
and  is  obtained  pure  by  boiling  with  water  and  washing  with  alcohol 
and  ether. 

Nap/hthylene  dithiocyanate,  CioH6(SC]S')o  [2  :  3'],  is  prepared  by  the 
action  of  cyanogen  chloride  on  the  above  lead  dimercaptide  suspended 
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in  alcohol  ;  it  melts  at  78°,  is  soluble  in  alcohol,  ether,  benzene,  chloro- 
form, carbon  bisulphide,  and  acetic  acid,  and  cannot  be  sublimed. 
When  an  alcoholic  solution  of  the  dithiocjanate  is  mixed  with 
alcoholic  potassium  hydrosulphide,  it  is  converted  into  the  dimer- 
captan.  When  heated  with  fuming  hydrochloric  acid  at  180°,  it 
yields  the  dimei'ca[)tan,  cai'bonic  anhydride,  and  ammonia. 

E.  C.  R. 

Halogen  Derivatives  of  yi-Naphthylamine.  By  A.  Claus  and 
O.  PiiiLii'sox  (/.  ■pr.  Chem.  [2],  43,  47 — Gl). — By  brominating 
/i-naphthylamine,  or  its  acetyl  derivatives,  only  one  monobromo- 
derivative  is  obtainable,  namely,  1  :  2-bromonaphthylamine  melting 
at  63°  (Cosiner.  Abstr.,  1881,  606);  this  is  not  a  neutral  substance, 
as  Cosiner  {loc.  cit.)  asserts,  but  is  basic  ;  its  hydrochloride  and  2^lO'tino- 
chloride  are  described.  When  it  is  heated  with  acetic  anhydride, 
diaceto-1  :  l-hroDio^iaphthalide,  CioHoBr'NAcj,  is  obtained  ;  this  crystal- 
lises in  colourless  tables  which  melt  at  105°  (uncorr.)  ;  on  heating  its 
alcoholic  solution  with  aqueous  ammonia,  it  is  converted  into  aceto- 
1  :  2-bromonaphthalide  {loc.  cit.)  melting  at  140'. 

1  :  3'-Dibromo-2-naphthylamine,  m.  p.  121°  (Lawson,  Absir.,  1885, 
1239),  is  best  prepared  by  adding  bromine  (2  mols.)  to  a  cold  solution 
of  aceto-1  :  2-bromonaphthalide  in  chloroform,  warming  it  after  a 
time  on  the  water-bath,  until  no  more  hydrogen  bromide  is  evolved, 
and  heating  the  acetyl  derivative  which  separates  with  hydrochloric 
acid  in  alcohol ;  its  hydrochloride  is  described.  The  acetyl  derivative 
melts  at  212°  (uncoi"r.),  not  208°  (loc.  cit.).  The  diacetyl  derivative 
forms  colourless,  lustrous  prisms  melting  at  180°  (uucorr.).  The 
orientation  of  this  dibromonaphthylamine  is  settled  by  two  facts ; 
first,  that  its  oxidation  with  nitric  acid  yields  /3-bromophthalic  acid 
(1:2:5,  m.  p.  63°;  Abstr.,  1887,  668),  showing  that  the  second 
bromine  atom  occupies  one  of  the  /3-positions  in  the  ring  which  does 
not  contain  the  NH2  group  ;  secondly,  that  the  dibromonaphtha- 
lene  obtained  by  removing  the  amido-group  (see  below)  is  not 
1  :  2'-dibromonaphthalene  (m.  p.  75°;  Abstr.,  1889,  894),  showing 
that  the  /^-position  occupied  by  the  second  bromine  atom  is  3'. 

1  :  d' -Dibromonaphthalene  is  obtained  by  dissolving  1  :  3'-dibromo- 
2-naphthylamine  (10  grams)  in  alcohol  (100  grams),  adding  a  mixture 
of  sulphuric  acid  (12  grams)  and  alcohol  (60  gTams),  cooling  to  0°, 
and  dropping  into  the  agitated  liquid  the  calculated  quantity  of 
sodium  nitrite  solution  ;  after  a  time,  the  retort  is  heated  until  no  more 
nitrogen  is  evolved,  water  added,  and  the  mixture  distilled  with 
steam,  when  the  new  compound  separates  from  the  distillate  in  flocks 
which  may  be  crystallised  from  alcohol.  It  forms  pale-yellow 
needles  melting  at  61°,  and  is  soluble  in  the  usual  organic  solvents  ;  it 
is  perhaps  identical  with  John's  dibromonaphthalene  (this  Journal, 
1887,  ii,  901).  When  oxidised  with  nitric  acid,  this  dibromonaphtha- 
lene yields  chiefly  4-bromoterephthalic  acid  (m.  p.  106°),  and  only  a 
little  3-bi'omophthalic  acid. 

By  diazotising  1  :  3'-dibromo-2-naphthylamine  in  the  usual  way, 
the  corresponding  diazochloride  platinochloride  was  obtained  as  a 
yellow,  crystalline  precipitate. 

1:2:  '6' -Tribromonajphthalene  forms  colourless  needles  w^hich  melt 
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at  118°  ;  it  is  little  volatile  with  steam,  sublimes  in  needles  of  the 
same  melting  point,  and  dissolves  in  alcohol,  ether,  and  light 
petroleum. 

1  :  'i'-Dihromo-2-chloronajpMhalene  crystallises  in  long,  slender, 
colourless  needles,  aud  melts  at  102"  (uncoiT.)  ;  when  the  molten 
substance  is  quickly  cooled,  the  melting  point  rises  to  101 — 105°. 

1  :  'i' -Bibrovio-'l-naphthonitrile  crystallises  in  slender,  colourless, 
lustrous  needles  which  melt  at  178°  (uncorr.),  and  dissolve  in  the 
usual  organic  solvents ;  it  is  sparing!}'  volatile  with  steam ;  when 
heated  for  three  days  with  10  percent,  potash,  it  yields  1  :  '^' -dibromo- 
2-naphthotc  add  which  crystallises  in  colourless,  slender  needles, 
melts  at  245°  (uncorr.),  sublimes,  and  dissolves  sparingly  in  water, 
but  more  freely  in  alcohol. 

3' -Bromo-l  :  2-naphthaquviwne  is  obtained  by  adding  a  cold  solution 
of  the  above  dibromonaphtbalene  diazochloride  in  small  poi'tions  to 
boiling  water,  and  heating  until  no  more  diazo-compound  can  be 
detected  by  sodium  /3-naphthol-a-disulphonate ;  the  red  coloni'ing 
matter  is  collected,  heated  with  water,  and  the  solution  cooled,  when 
the  quinone  crystallises  in  yellow,  feathery  needles  which  darken  at 
100°,  and  melt  with  decomposition  about  150^ ;  it  dissolves  in  the 
usual  solvents  when  warmed,  but  not  in  sodium  hydroxide  solution. 
The  corresponding  quinol  crystallises  in  soft,  colourless  needles,  and 
decomposes  without  melting  about  250" ;  it  dissolves  in  warm  chloro- 
form and  benzene ;  its  solutions  are  coloured  green  by  sodium 
hydroxide,  and  violet  by  ferric  chloride ;  it  reduces  ammoniacal  silver 
solution  in  the  cold.  These  compounds  are  still  under  investiga- 
tion. 

Trihromo-fi-najjJitliijlannine,  the  orientation  of  which  is  being  studied, 
is  obtained  by  acting  on  a  chloroform  solution  of  1  :  2-bromonaphthyl- 
amine  with  bromine  (2  mols.)  at  a  medium  temperature,  until  no 
more  hydrogen  bromide  is  evolved,  evaporating  the  solution,  treating 
the  residue  with  ammonia,  and  adding  alcohol.  It  crystallises  from  a 
mixture  of  ether  and  alcohol  in  round,  white,  nodular  aggregates, 
melts  at  143°  (uncorr.),  and  dissolves  sparingly  in  alcohol  and  light 
petroleum,  but  freely  in  ether  and  chloroform.  The  acetyl  derivative 
forms  colourless,  slender,  feathery  needles  melting  at  250 — 251° 
(uncorr.).  The  diacetyl  derivative  forms  leaflets,  and  melts  at  159° 
(uncorr.). 

Attempts  to  obtain  a  series  of  chlorine  derivatives  corresponding 
with  the  foregoing  bromine  derivatives  failed.  When  chlorine  is 
passed  into  a  cold  chloroform  solution  of  aceto-l-chloro-2-naphthalide, 
a  tetrachloracetochloronaphthaUde,  CioHeCl'NHAcCl^,  is  formed;  this 
crystallises  from  ether  or  acetone  in  colourless  prisms  or  needles 
which  melt  at  140 — 145°  with  decomposition  ;  it  cannot  be  crystallised 
from  alcohol  or  chloroform,  as  these  solvents  decompose  it,  evolving 
hydrogen  chloride. 

1'  :  ■^-Diclilovo-'2-naphthylamme  is  prepared  by  passing  chlorine 
(2  mols.)  into  normal  /3-naphthylamine  sulphate  (1  part)  suspended 
in  80  per  cent,  sulphuric  acid  (50  parts)  until  the  solution  has 
become  lemon-yellow  ;  the  mixture  is  then  poured  into  ice  water,  the 
precipitated    flocks  washed  with    dilute   ammonia,    and    crystallised 
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from  alcohol,  or  distilled  with  steam.  It  crystallises  from  light 
petroleum  in  long,  colourless  needles  which  rapidly  become  coloured ; 
it  melts  at  96'  (nncorr.).  The  acetyl  derivative  forms  large,  colour- 
less prisms  melting  at  209°  (uncorr.).  When  this  dichloronaphthyl- 
amine  is  treated  with  sulphuric  acid  and  sodium  nitrite,  it  is  converted 
into  1'  :  4'-dichloronaphthalene  (m.  p.  68^),  and  when  it  is  oxidised 
by  dilute  nitric  acid,  it  yields  3  :  6-dichlorophthalic  acid,  whose 
anhydride  melts  at  183°  (uncorr.)  ;  this  acid  is  not  identical  with 
that  obtained  from  dichlorortho-xylene,  as  stated  by  Beilstein  (Lehr- 
huch,  2ud  edition,  2,  1100). 

2:1':  ^-'-Trichloronaphtliaiene,  melting  at  69",  has  been  obtained, 
and  is  being  investigated.  A.  G.  B. 

Formation  of  Quinalizarin  from  Alizarin.  By  C.  Graebe 
{Ber  ,  23,  3739 — 3740). — Blue-green  and  green  dj'es  are  formed  by 
heating  alizarin-blue  (dihydroxyanthraquinolinequinone)  with  con- 
centrated sulphuric  acid  ;  the  former  of  these  compounds  is  found  to 
be  derived  from  the  trihydroxy-  and  tetrahydroxy-quinones ;  the 
tetrahydroxy-compound  may  be  readily  purified,  and  is  found  to  be 
identical  with  quinalizarin,  to  which  Liebermaun  and  Wense  assigned 

the  formula  Q,B..{0^y.<^^>Q,B.^{OB.).  [OH  :  CO  :  CO  :  OH  = 

1:2:3:4;  3:6:4:5].  No  phthalic  acid  is  fonned  from  the  tri- 
hydi'oxy-derivative  on  oxidation.  J.  B.  T. 

Action  of  Sodium  Benzyloxide  on  Cyanocamphor.  By  J. 
MiXGUiN  {Compt.  rend.,  112,  50 — o3). — When  cyanocamphor  is  heated 
with  benzyl  alcohol  and  sodium  in  sealed  tubes  at  200°,  the  compound 
CN'CHj'CsHu'COOCvHt  is  obtained,  and  after  crystallisation  from 
ether  or,  better,  toluene,  forms  transparent  lame! lee  melting  at 
70 — 71°.  It  dissolves  easily  in  cold  benzene,  toluene,  and  xylene, 
but  is  less  soluble  in  ether,  and  in  methyl,  ethyl,  and  propyl  alcohols. 
Its  rotatory  power  in  solution  in  toluene  is  [a]i>  =  -\-  42'8.  When 
treated  with  aqueous  potash,  or  with  concentrated  hydi-ochloric  acid, 
it  yields  hydroxycamphocarboxylic  acid,  COOH'CHs'CsHu'COOH. 

The  aqueous  mother  liquor  from  the  preparation  of  this  compound, 
when  treated  with  an  acid,  yields  a  precipitate  of  the  acid 

CN-CHrCsHu-COOH, 

which  crystallises  from  ether  in  distinct  crystals  melting  at  164°, 
and  somewhat  soluble  in  ether  and  alcohol.  Its  molecular  rota- 
tory power  in  alcoholic  solution  is  [ajo  =  +64°  61'.  With  aqueous 
potash,  it  yields  hydi-oxycampliocarboxylic  acid,  with  evolution  of 
ammonia.  The  sodium  salt,  obtained  by  neutralising  the  acid  with 
sodium  carbonate,  forms  a  white,  gummy  mass,  very  difficult  to  dry ; 
the  copper  salt  is  a  green  powder  which  contains  1  mol.  HoO,  and 
becomes  blue  when  heated  at  100°.  The  lead  salt  is  anhydrous  ;  the 
barium  salt  crystallises  in  needles  containing  6  mols.  H-O.  The  silver 
salt  blackens  rapidly  when  exposed  to  light.  C.  H.  B. 
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Action  of  Cyanocamphor  on  Sodium  Phenoxide  and  Sodium 
Naphthoxide.  By  J.  Mixouix  (^Gompt.  rend.,  112,  101—102).— 
Cyanocamphoi',  phenol,  and  sodium  when  heated  in  sealed  tubes  at 
200—220°  for  24  houi-s  yield  the  compound  CN-CH^-CsHu'COOPh, 
a  viscous,  brown  oil,  v\^hicn  boils  with  partial  decomposition  at 
265 — 270°  under  a  pressure  of  40  mm. ;  rotatory  power  in  alco- 
holic solution  [5c]d  =  +26°'66.  With  aqueous  potash,  it  yields 
ammonia,  phenol,  and  hydroxycamphocarboxylic  acid.  The  acid 
CiS'-CHo'CgHu'COOH  is  found  in  the  aqueous  mother  liquor  fi-om  the 
crude  product. 

/3-Xaphthol,  under  the  same  conditions,  yields  an  analogous  com- 
pound, which  crystallises  in  white  crystals,  soluble  in  benzene  and 
toluene,  but  less  soluble  in  alcohol  and  ether.  With  aqueous  potash, 
it  yields  ammonia,  iiaphthol.  and  hydroxycamphocarboxylic  acid. 

C.  H.  B. 

The  Presence  of  Ethylene  Linkages  in  Terpenes.  By  V. 
]\Iarkovxikoff  (Ber.,  24.  67 — 70). — A  reply  to  the  communication  of 
Wagner  {Ber.,  23,  2307),  who  attributes  to  the  author  views  which 
he  has  never  entertained. 

Kuro-moji  Oil.  By  W.  Kwasxick  {Ber.,  24,  81— 82).— Kuro- 
moji  oil  is  the  ethereal  oil  of  Lindera  fericia,  Bl.,  one  of  the  Japanese 
Lauracece,  the  use  of  which  in  Europe  has  largely  increased  of  late. 
It  is  obtained  from  the  leaves,  and  has  a  darii:-yellow  colour,  a  sp.  gr. 
of  0"901  at  18°,  and  a  powerful  aromatic  smell.  Its  small  optical 
activity  is  due  to  the  fact  that  it  is  a  mixture  of  dextro-  and  leevo- 
rotatory  constituents.  By  fractional  distillation  and  treatment  with 
sodium,  it  yields  two  terpenes,  which  have  been  identified  by  their 
derivatives  as  dextrolimonene  and  dipentene.  In  addition,  two  sub- 
stances containing  oxygen  are  present,  namely,  inactive  terpineol  and 
laevocarvole.  The  former  has  hitherto  only  been  found  in  the  oil  of 
cardamon  seeds  and  in  kesso  oil,  obtained  from  a  Japanese  valerian. 
The  carv-ole  differs  only  fi-om  that  obtained  from  cummin  oil  in 
possessing  opposite  optical  properties.  H.  G.  C. 

Massoyene.  By  R.  Woy  {Arch.  Phann.,  228,  G87— 690).— The 
existfiiee  of  this  terpene  (Abstr.,  1890,  638)  has  been  disputed  by 
Wallach  (ibid.,  1316),  who  contends  that  the  terpene  described  by 
the  author  is  probably  limonene,  perhaps  mixed  with  other  terpenes. 
The  latter  obtained  his  results  with  a  fraction  boiling  at  172°,  whilst 
Wallach  founds  his  criticism  on  results  obtained  with  material  boiling 
at  170 — 175°,  the  boiling  point  of  limonene  being  175 — 177°.  The 
author  hopes  to  publish  the  results  of  his  further  investigations  on  the 
terpenes  of  massoy  bark  shortly.  J.  T. 

Ethereal  Oils  contained  in  Asafoetida.  By  F.  W.  Semmler 
{Ber.,  24,  78 — 81;  see  also  this  vol.,  p.  322). — The  second  fraction 
obtained  on  distilling  asafoetida  in  a  vacuum,  and  which  boils  at 
80 — 85°  (9  mm.),  has  a  sp.  gr.  of  0'9721  at  15°,  rotates  the  plane 
of  polarised  light  —12°  30'  with  a  column  100  mm.  in  length.  Its 
composition  is  C7H14S2,  the  vapour  density  being  found  as  165  and 
164,    instead  of    162.       The    fraction    is    homogeneous,  and  boils  at 
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210 — 21*2'  (uncorr.)  with  slight  decomposition  under  the  ordinary 
pressure,  and  on  distillation  in  a  vacuum  over  small  quantities  of 
potassium,  may  be  obtained  as  a  perfectly  colourless  liquid  boiling  at 
83 — 84°  (9  mm.).  It  is  a  bisulphide,  from  which  zinc-du.';t  removes 
half  the  sulphuj-,  and  contains  a  saturated  and  an  unsaturated 
radicle.  It  forms  a  merairochloride,  C-iHuSj/iHgCL,  crystallising  from 
alcohol  in  beautiful  needles.  When  oxidised,  it  yields  a  deliquescent 
sulphonic  acid,  which  has  not  been  obtained  pure.  The  bisulphide 
is  present  in  the  crude  oil  to  the  extent  of  45  per  cent. 

The  third  fraction,  boiling  at  120 — 130^  ('J  mm.),  has  a  sp.  gr.  of 
1012U  at  15^,  and  a  column  100  mm.  in  length  rotates  the  plane  of 
polarisation  —18"  30'.  It  decomposes  on  distillation  under  the 
ordinary  pressure  with  evolution  of  most  repulsive  smelling  gases. 
It  has  the  composition  CnH2oS2,  the  vapcjur  density  in  an  atmosphere 
of  nitrogen  being  found  to  be  219  instead  of  the  theoretical  216.  It 
loses  half  its  sulphur  on  treatment  with  zinc-dust,  and  is  therefore 
also  a  bisulphide. 

Notwithstanding  the  similarity  between  the  odours  of  oil  of  carlic, 
oil  of  onions,  and  asafcetida,  the  latter  contains  no  trace  of  allyl 
sulphide.  The  composition  of  the  two  former  oils  is  now  being  in- 
vestigated. H.   G.  C. 

Suberin  and  Cork  Cells.  By  F.  A.  Fluckiger  (and  Gilson) 
(Arch.Fhann.,  228,  G9U— 7u0).— Kiigler  (1884)  showed  that  suberin 
contained  an  appreciable  amount  of  fat  and  extracted  steai-ie  acid ; 
he  also  isolated  the  crystalline  phellonic  acid,  which,  however,  does 
not  belong  to  the  fatty  series.  Gilson  (1890)  maintains  that  suberin 
is  that  part  of  cork  texture  which  is  insoluble  in  neutral  liquids,  and 
is  not  taken  up  either  by  concentrated  sulphuric  acid  or  by  amraonio- 
copper  oxide  solution,  but  is  dissolved  by  alcoholic  potash,  and  with 
nitric  acid  pelds  suberic  and  other  fatty  acids  soluble  in  ether  and  alco- 
hol. He  finds  the  colouring  matter  of  cork  to  be  very  soluble  in  sodium 
carbonate  solution,  which  scarcely  attacks  suberin  even  on  prolonged 
boiling.  After  treating  finely  divided  cork  with  sodium  carbonate, 
the  suberin  is  extracted  by  a  o  per  cent,  alcoholic  potash  solution. 
The  solution-filtered  hot  gives  a  precipitate  on  cooling,  which,  after 
washing  with  water  and  recrystallisation  from  alcohol,  consists 
mainly  of  potassium  phellonate.  The  alcoholic  filtrate  freed  from 
alcohol,  diluted  with  water,  and  treated  with  hydi-ochloric  acid,  gives 
a  semi-fluid  deposit;  the  decanted  liquid  yields  glycerol.  Gilson 
dissolves  the  deposit  in  ether,  washes  out  the  hydrochloric  acid  with 
water,  expels  the  ether,  dissolves  in  alcohol,  and  boils  with  potassium 
carbonate,  when  the  addition  of  an  alcoholic  solution  of  magnesium 
chloride  precipitates  phloionic  acid ;  the  solution  on  further  treatment 
yields  suberinic  acid.  Kiigler  gives  C2-2H4203  as  the  formula  for 
phellonic  acid,  whilst  Gilson  prefers  Co^H-oOs.  The  latter  gives  the 
melting  point  as  102^.  When  heated  at  105°  with  hydrochloric 
acid,  the  anhydride  C44H54O5  is  obtained.  Phloionic  acid,  C22H44O8,  is 
insoluble  in  cold  water,  but  dissolves  in  hot  water,  forming  crystalline 
needles  on  cooling ;  it  is  very  soluble  in  alcohol,  but  only  slightly  in 
ether  and  in  chloroform  ;  it  melts  at  62 — 63°.    Potassium  phloionafe  is 
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very  soluble  in  etber,  less  so  in  alcohol.  Silver  phloionate  is  rapidly 
decomposed  in  the  light,  whilst  the  corresponding  phellonate  is  only 
slowly  coloured.  Magnesium  phloionate  forms  a  crystalline  precipi- 
tate when  an  alcoholic  solution  of  a  magnesium  salt  is  added  to  a 
solution  of  phloionic  acid.  Suherirdc  acid,  C17H30O3,  when  gently 
warmed,  forms  a  liquid  niiscible  with  alcohol,  ether,  and  chloroform, 
but  not  with  light  petroleum.  Its  alkaline  salts  are  soluble  in  water 
and  alcohol ;  in  the  alcoholic  solution  no  precipitate  is  produced 
either  by  magnesium  or  barium  acetate.  When  heated  without 
access  of  air,  suberinic  acid  gradual!}'  forms  a  transparent,  elastic 
mass,  for  which  no  solvent  has  yet  been  found.  No  water  appears  to 
be  separated ;  the  change  appears  rather  to  be  due  to  polymerisation. 
Potassium  suherinate  is  soluble  in  water  and  alcohol,  but  not  in  ether. 
The  silver  salt  is  rapidly  decomposed.  Gilson  has  observed  a 
characteristic  test  for  phellonic  acid,  which  consists  in  the  beautiful 
reddish-violet  colour  produced  on  moistening  the  acid  with  a  very 
dilute,  alcoholic  iodine  solution,  and  adding  sulphuric  acid  (sp.  gr.  1"8)  ; 
the  reaction  succeeds  best  with  potassium  phellonate,  and  may  be 
obtained  with  iodine  in  aqiieous  solution  of  potassium  iodide,  or  with 
iodine  in  zinc  iodide.  The  foregoing  relates  entirely  to  cork  from 
Quercus  suber.  Gilson  has.  however,  glanced  at  that  from.  TJlmus 
campestris  var.  suherosa,  and  finds  that  this  is  much  poorer  in  suberin. 
It  yielded  phellonic  and  suberinic  acids,  but  neither  phloionic  acid 
nor  glycerol.  J.  T. 

Derivatives  of  Homopiperidinic  Acid.  By  W.  Aschax  (Ber., 
23,  3692 — 370] ). — Ethyl  'i-plithalimidopropylethylmalonate, 

aH402:N-[CH2]3-CEt(COOEt)  , 

is  prepared  by  adding  powdered  7-bromopropylphthalimide  (11 
grams)  to  a  clear  solution  consisting  of  sodium  (1'2  grams)  dissolved 
in  absolute  alcohol  (12  c.c),  and  mixed  with  ethyl  ethylmalonate 
(11  grams),  and  heating  the  mixture  for  some  hours  in  a  reflux  appa- 
ratus. It  crystallises  from  petroleum  iu  short,  coloiu'less  prisms, 
melts  at  62''  (uncorr.),  and  dissolves  easily  in  alcohol,  ether,  benzene, 
chloroform,  and  carbon  bisulphide,  sparingly  in  light  petroleum,  and 
is  insoluble  in  water. 

ac-Ethylhomopiperidinic  acid,  COOH*CHEt'[CIl2]3'NH2,  prepared 
bv  heating  the  above  compound  with  hydrochloric  acid  at  160°  in  a 
sealed  tube,  is  easily  soluble  iu  water,  insoluble  in  alcohol  and  ether, 
and  melts  at  200 — 200'o°  (uncorr.)  with  frothing.  The  hydrochloride 
fives  an  aurochloride,  which  forms  bright  yellow,  oily  drops,  crystal- 
lises when  dried  iu  a  vacuum  over  sulphuric  acid,  and  is  very  hygro- 
scopic.    The  platitwohloride  is  easily  soluble. 

fi-Ethylpiperidone,  CH2<^pTT     pxr  >NH,    obtained    by    distilling 

a-ethj-lhomopiperidinic  acid  under  42  mm.  pressure  at  140 — 142°, 
melts  at  68°  (uncorr.),  has  an  odour  resembling  that  of  couiine,  and 
is  very  easilv  soluble  in  all  the  usual  solvents  with  the  exception  of 
petroleum  ;  when  crystallised  from  hot  petroleum,  it  is  obtained  in 
thin,  shining,  colourless  plates.     The  aurochloride  is  very  hygroscopic. 
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crystallises  when  dried  in  a  vacuum,  and  dissolves  easily  in  all  the 
ordinary  solvents.     The  platinochloride  resembles  the  aarochloride. 
Ethijl  '■/-jjhfliaUm.idopropiilbenztjlinalonate, 

aH4O,:N-[CH,]3-C(C;H0(COOEt),, 

prepared  in  a  similar  way  to  the  corresponding  ethyl  compound, 
crystallises  from  90  per  cent,  alcohol  in  flat  pri.sms,  and  melts  at 
108—110".  When  heated  at  190-  195"^  in  a  sealed  tube  with  hydro- 
chloric acid,  it  is  converted  into  x-henzylhomopiperidinic  acid, 
XHo-[CHJ,-CH-(C-H:)-COOH,  which  melts  at  195—196°,  is  easily 
soluble  in  hot  water,  only  slightly  in  cold  water  or  alcohol,  and  is 
insoluble  in  ether.  It  yields  an  nurocldoride  which  crystallises  in  long, 
lemon-yellow  prisms,  melts  at  102 — 103°  without  decomposition,  and 
is  very  easily  soluble  in  alcohol  and  ether,  slightly  in  water;  the 
platiimchlonde  forms  a  microc3-staIline  powder,  decomposes  on  heating 
withont  melting,  and  is  sparingly  soluble  in  water,  insoluble  in  alcohol 
and  ether. 

ft-Benzijlpiperidone,  CHo<^pTT  '  ppr  ^^H,  obtained  by  distilla- 
tion of  a-benz3'lhomopiperidinic  acid,  crystallises  from  hot  water  in 
beautiful,  thin  plates  of  nacreous  lustre,  melts  at  117 — 118°,  and  is 
insoluble  in  cold  water,  easily  soluble  in  hot  water,  alcohol,  ether,  and 
benzene.  The  aurochloride  forms  viscous,  oily  drops,  as  also  does  the 
platinochloride ;  both  are  easily  soluble  in  alcohol  and  ether.  The 
picrate  forms  small,  short  crystals,  melts  at  97°,  decomposes  at  about 
150°,  and  is  sparingly  soluble  in  water. 

Nitroso-ji-henzylpiperidone.  CnHijOX-XO,  obtained  by  the  action  of 
potassium  nitrite  on  /5-benzylpiperidoue  dissolved  in  dilute  sulphuric 
acid,  crystallises  from  warm  alcohol  in  beautiful,  long  prisms,  melts 
at  61' 5 — 62"5°,  decomposes  at  about  100^,  and  is  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether.  When  treated  with 
excess  of  soda,  nitrogen  is  evolved  and  ether  extracts  from  the  acidified 
solution  a-benzyl-c-hydroxyvaleric  acid  ;  this  distils  at  360',  and  yields 
a-bcnzyl-c-valerolactone,  Ci>HuO>  which  forms  a  colourless  oil  having 
an  c'dour  resembling  that  of  camphor  and  peppermint. 
Ethyl  -/-phthalimidopropylpropylmalonate, 

C8HA:NlCH.,]3*C(C3H7)-COOEt, 

prepared  iu  a  similar  way  to  the  corresponding  ethyl  compound  crystal- 
lises from  methyl  alcohol  in  oblong  prisms,  melts  at  57^  (uncorr.j, 
and  is  insoluble  in  water,  sparingly  soluble  in  light  petroleum,  but 
easily  iu  alcohol  and  ether.  When  heated  with  hydrochloric  acid  for 
four  hours  at  190",  it  is  converted  into  cc-propylhomopiperidinic  acid, 
COOH-CHPr-[CH2]3-NHo.  The  latter  is  soluble  in  alcohol,  ether, 
petroleum,  benzene,  and  water ;  from  a  mixture  of  water,  alcohol,  and 
ether,  it  crystallises  in  beautiful,  colourless  crystals  belonging  to  the 
raonoclinic  system,  a  :  6  :  c  =  1  •04145  :  1  :  ?  ;  /3  =  99°  41'  50",  and 
melts  at  186°  (uncorr.)  with  frothing  and  partial  decomposition. 
The  aurochloride  is  not  crystalline  ;  the  platinochlr/ride  cr^-stallises 
in  thin,  yellow  leaflets,  melts  at  'l^'J'd — 209"  with  frothing  and  decom- 
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position,   and  is  insoluble  in   alcohol  and  ether,  sparingly  soluble  in 

"oater. 

CTTPr'CO 
/3-Proj.n/lpippridone,  CHi<^^TT  _njT  !>^H,   obtained    by    distillino^ 

a-propylhomopiperidinic  acid  under  40  mm.  pressure  at  156°,  crystal- 
lises from  light  petroleum  in  snow-white  needles,  melts  at  59°  (un- 
corr.),  and  is  easily  sohible  in  the  ordinary  solvents.  The  auru- 
chloride  is  very  hygroscopic,  and  forms  yellow,  oily  drops  which 
partially  solidify  when  dried  in  a  vacuuru  or  over  sulphuric  acid. 
The  'platinochloride  resembles  the  aurochloride.  Both  salts  are  very 
easily  soluble  in  alcohol  and  ether.  E.   C.  R. 

Phenyl! soxazolone.     By  L.   Claiskn  and  W.  Zedel   (Ber.,  24, 

O— N 

140 — 143). — Phenylisoxazolone,  C0<^  "  tdi  '  is  prepared  by  heating 

ethyl  benzoylacetate  (1  mol.),  dissolved  in  8  to  9  times,  its  weight 
of  glacial  acetic  acid,  with  finely-powdered  hydroxylamine  hydro- 
chloride until  the  latter  is  dissolved.  The  greater  part  of  the  acetic 
acid  is  distilled  off,  the  rest  evaporated  on  the  water-bath,  and  the 
product  purified  by  crystallisation  from  alcohol.  It  melts  at  147° 
with  decomposition,  is  sparingly  soluble  in  ether  and  cold  alcohol, 
somewhat  easily  soluble  in  boiling  alcohol,  from  which  it  crystal- 
lises in  pale-yellow  needles ;  it  dissolves  iu  dilute  alkali  and  alkaline 
carbonates  to  a  yellow  solution,  and  is  not  I'eprecipitated  by  carbonic 
anhydride.  The  alcoholic  solution  reduces  silver  nitrate,  and  gives 
with  ferric  chloride  a  brownish-black  coloration. 

Isonitrosophenylisoxasolone  is  prepared  by  allowing  a  mixture  of 
phenylisosazolone,  dissolved  in  the  calculated  quantity  of  normal 
scda  and  excess  of  sodium  nitrite,  to  drop  into  well-cooled  dilute  sulph- 
uric acid.  It  crystallises  from  hot  water  in  bright- yellow,  slender 
needles,  melts  at  143°  with  decomposition,  is  easily  soluble  in  alcohol, 
ether,  and  acetic  acid,  and  dissolves  easily  in  alkalis  and  in  alkaline 
carbonates  to  a  light  rose-red  solution. 

Benzeneazoplienylisoxazolone,  CsONOiN-NHPh  or  CsONHO-JJ^sPh, 
is  obtained  by  adding  a  solution  of  diazobenzene  chloride  to  an  ice- 
cold  solution  of  phenylisoxazolone  in  normal  potash.  It  crystallises 
from  alcohol  in  small,  orange-yellow  prisms,  melts  at  166°,  and  is 
easily  soluble  in  ether,  acetic  acid,  and  hot  alcohol.  E.  C.  R. 

Imido- ethers  and  their  Derivatives.  By  A.  Pinner  {Ber.,  23, 
3820 — 3826). — In  the  hope  of  obtaining  a  new  series  of  compounds, 
the  author  has  investigated  the  action  of  ethyl  imidobenzoate, 
HNiCPh'OEt,  on  ethyl  acetoacetate,  but  finds  that  the  chief  product 
is  the  same  as  that  obtained  fi^om  benzamidine  under  similar  condi- 
tions, namely,  phenijlmethylhydroxypyrimidine,  CPh<^^.p..-.tTN^CH. 

It  is  probable  that  the  ethyl  imidobenzoate  is  first  converted  into 
ethyl  benzoate  and  ammonia,  and  that  the  latter  then  converts  another 
portion  of  the  imidobenzoate  into  alcohol  and  benzamidine,  which 
unites  with  the  ethyl  acetoacetate. 
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Foi-maldehyde  acts  readily  on  a  solution  of  benzamidine  in  alcoholic 
ether  at  the  ordinary  tempcratuie  (compare  this  vol.,  p.  00),  and,  after 
a  short  time,  a  small  quantity  of  cyanophenine  separates.  On  addincr 
water  to  the  solution,  a  viscous  liquid  is  precipitated  which  dissolves 
in  hydrochloric  acid,  biit  quickly  separates  in  beautiful  prisms,  an 
odour  of  formaldehyde  being  also  obsei-ved.  The  same  crystals  are 
obtained  directly  by  heating  the  amidine  and  formaldehyde  at  100°. 
This  substance,  meihylenedihenzamide,  CH^ifXH-COPh),,  melts  at 
249"5°,  is  sparingly  soluble  in  hot  -water  and  alcohol,  and  almost 
insoluble  in  acetone  and  chloroform.  The  first  product  of  the  reac- 
tion is  probably  the  corresponding  di-imido-compound, 

CH,(XH-CPh:XH)2, 

which  is  decomposed  by  hydrochloric  acid  at  the  ordinary  tempera- 
ture and  by  water  at  the  boiling  point,  with  formation  of  methylene- 
dibenzamide. 

The  compound  obtained  by  the  action  of  ethyl  bromide  and  potash 
on  dimethylhvdroxvpvrimidine   (Abstr.,    1889,    1007j,    to   which  the 

'j^I CMe 

constitution  CMe«^U-r"/'Q^4^\^CH  was  assigned,  really  contains  the 

ethyl  group  combined  with  the  nitrogen  atom,  and  has  the  formula 

CMe<^^ PQ^CH,  corresponding  with  the  compound  described 

by  E.  V.  Meyer  (Abstr.,  1881,  o4),  as  the  bydrobromide,  on  heating, 
remains  unaltered,  whilst  the  hydrobromides  of  pAi-imidines  contain- 
ing   the    ethoxy  -  group,     such    as     pheuylmethylethoxypyrimidine, 

CPh«^^.p.^T,  x^CH,  lose   ethyl  bromide  on  heating,  passing  into 

the  corresponding  hydroxy-compounds. 

The  products  prepared  by  treating  ethyl  salicylate  and  ethyl 
<;resotate  with  benzamidine  have  been  partially  re-examined,  and  it 
has  been  found  that  the  phenolic  oxygen  has  not  been  displaced  by 
nitrogen,  as  on  heating  the  product  from  ethyl  salicylate  with  hydro- 
chloric acid  at  130 — 150',  it  is  decomposed;  the  tirst  products  are 
doubtless  benzamidine  and  salicylic  acid,  but  these  are  fiu'ther  acted 
on.  with  formation  of  ammonia,  benzamide.  benzoic  acid,  phenol,  and 
carbonic  anhydi'ide.  For  the  constitution  of  this  product,  the  author 
proposes  the  alternative  formulae  : — 

"T^TPh  /CH,     0 

OH-CeHrC<^.:pp^>X    or    C^XH  _^CPh. 

'  ^  ^x-cPh:x/ 

As  already  shown  by  Glock  (Abstr.,  1S89.  1290),  paratolylmethyl- 
liydroxypyrimidine,  C7H-;*C<^v-'r'/'r)H  i^^"^'  ^^  readily  obtained  by 
the  action  of  tolenylamidine  on  ethyl  acetoacetate.  If  ethyl  ethyl - 
acetoacetate  be  substituted  for  the  latter,  the  corresponding  paratohjl- 

meihylethijlhydroon/pyrimidine,  C-JI-•C'^^.^^^^^^'^CY,t,    is    formed; 

it  crystallises  in  haii'-like  needles,  melts  at  218",  and  is  insoluble  in 
VOL.  LX.  2   i 
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•water,  sparingly  soluble  in  cold,  fairir  readily  in  hot  alcohol.  Para- 
ioli/lmefhylhenzyllnjch-o.rypi/rimidine,  CigHisNoO,  forms  slender  needles, 
insoluble  in  water,  sparingly  soluble  in  boiling  alcohol,  readily  in 
pATidine,  and  melts  at  240°.  Paratolylphe^iylhydroxypyrwiidine, 
CitHuXoO.  obtained  from  ethyl  benzcylacetate,  also  forms  slender 
needles  melting  above  290".  H.  G.  C. 

Phenazines.  By  K.  Eicker  (Ber.,  23,  3803— 3810).— An  exten- 
sion of  the  synthesis  of  phenazine  derivatives,  described  by  O.  Fischer 
and  Hepp  (Abstr.,  1890,  801,  1444),  to  other  azo-colouring  ma:tters, 
the  latter  being  prepared  by  the  method  also  given  by  Fischer  and 
Hepp  (Abstr.,  1890.  908). 

Benzeneazo-:z-ethy]naphthylamine  crystallises  from  a  mixture  of 
ether  and  light  petroleum  in  red,  prismatic  crystals  with  a  bluish 
reflex,  which,  after  frequent  recrystallisation,  melt  higher  than  pre- 
viously stated,  namely,  at  88°.  Its  hydrochloride  forms  reddish-violet 
needles,  melts  at  181°,  is  sparingly  soluble  in  alcohol,  and  partially 
dissociated  by  water.  Benzeneazo-c/.-diraethylnaphthylamine  is  obtained 
by  the  action  of  diazobenzene  chloride  on  a-dimethyluaphthylaminej 
and  forms  a  scarlet  syrup  Avith  a  bluish  reflex,  which  has  not  been 
obtained  crystalline.  Its  hydrochloride  forms  thin,  indigo-blue 
needles  melting  at  105°. 

a-Ethylamido-x-napMhaphenazine,  CeHi-^C^  I  >CioH7'XHEt,  is  pre- 
pared by  heating  orthodiamidobenzeue  and  benzeneazoethylnaphthyl- 
aniine  hydrochloride,  in  molecular  proportion,  with  double  the  quan- 
tity of  absolute  alcohol  at  140°  for  5 — 6  houi^.  The  separated  crj-stal- 
line  mass,  which  consists  chiefly  of  the  ncAv  base,  is  washed  with  water 
and  dilute  alcohol,  and  recrystallised  twice  fi'om  alcohol.  A  larger 
quantity  is  contained  in  the  liquid  portions  of  the  tube  contents,  and  is 
isolated  by  precipitating  with  water,  dissolving  in  dilute  alcoholic 
hydroehloi-ic  acid,  reprecipitating  with  sodium  acetate,  and  repeatedly 
crystallising  the  hydrochloride.  The  base  is  insoluble  in  water  and 
alkalis,  sparingly  soluble  in  ether,  benzene,  and  cold  alcohol,  and  still 
less  so  in  chloroform,  the  solutions  showing  a  beautiful,  yellowisb- 
gi'een  fluorescence.  It  separates  from  benzene  on  the  addition  of  light 
petroleum  as  a  yellow,  crystalline  powder,  and  sublimes  in  yellow, 
woolly  needles,  partially  carbonising  at  the  same  time.  Its  salts 
crystallise  well,  and  show  a  metallic  lustre,  the  solution  having  a 
magenta  colour,  and  readily  dissociating  when  warmed.  The  hydro- 
chloride forms  garnet-red  needles  with  a  coppery  lustre;  the  platino- 
chloride,  (Cie.Hi5]S'3)2.H2FtCle,  is  a  scarlet  precipitate,  consisting  of  micro- 
scopic .slender  needles ;  whilst  the  at'.rochloride,  CisHisNsjHAuCli,  is  a 
red,  microcrvstalline  powder,  sparingly  soluble  in  alcohol.  The  nitrate, 
CisHioNo.HXOj,  crystallises  from  alcohol  in  brownish-red,  slender 
needles  which  have  a  metallic  lustre ;  and  the  acetyl  compound, 
Cij,Hi4X3Ac,  ciwstallises  from  acetic  acid  in  very  sparingly  soluble, 
straw-yellow,  rhombohedral  crystals.  On  heating  with  concentrated 
hydrochloric  acid  at  175 — 180°,  a-ethylamidonaphthaphenazine  is- 
converted  into  ammonia,  alcohol,  and  the  a-hydj"oxynaphthaphen- 
azine  already  described  by  Fischer  and  Hepp  (loo.  cit.). 
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a-Ethylamido-a-naphthatolazine,  C6H3Me<;  I  >Ci„H7*^flEt,  is  pre- 

]iared  in  a  manner  similar  to  the  preceding:  compound,  1 :3:4-dianiido- 
tolnene  being  employed  in  place  of  diamidobenzene.  It  forms 
stellate  srroups  of  needles  or  golden-yelloAv  plates,  melts  at  182°,  and 
closely  resembles  the  foregoing  base,  but  is  rather  less  soluble.  The 
hydrochloride  and  sulphate  form  coppery  needles,  whilst  the  nitrate 
separates  from  alcohol  in  brownish-red  needles  with  a  bronze  lustre. 
The  platinochloride  forms  small,  scarlet  needles ;  the  aurochloride  a 
scarlet,  microcrysfcalline  powder ;  and  the  acetyl  compound  straw- 
yellow,  prismatic  crystals,  sparingly  soluble  in  almost  all  indifferent 
solvents. 

x-Phenylamido-OL-naphthatolazine,     C6H3Me<[  I  ^-CioH^iXHPh,       is 

prepared  from  1  :  3  : 4-diaraidotolnene  and  benzeneazo-a-phenyl- 
uaphthylamine  hydrochloride  (Abstr.,  1890,  908)  ;  it  crystallises 
Avith  some  difficulty  from  alcohol  in  slender,  bras.s-yellow  needles, 
melts  at  214°,  and  is  sparingly  soluble  in  most  solvents.  The  solu- 
tions are  reddish-yellow,  and  show  a  strong,  yellowish-green  fluor- 
escence. The  salts  are  likewise  sparingly  soluble,  and  have  a 
Bordeaux-i'ed  colour  in  solution.  The  hydrochloride  forms  brownish- 
red  needles  with  a  metallic  lustre,  which  are  readily  soluble  in 
ulcohol ;  and  the  nitrate^  slender,  brown  needles  with  a  bronze 
lustre,  which  are  also  fairly  soluble  in  alcohol.  The  platinochloride, 
C2:,Hi;N3.HoPtCh,  forms  dark-red.  microscopic  needles,  and  the  auro- 
chloride  a  bi"0A\Tiish-i'ed,  microcrystalline  powder. 

c.-LHmethylarnido-cc-naphthaphenazine,     C6Hi<^  I  > CioH7'N]Me->,      is 

prepared  from  orthodiaraidobeuzene  and  benzeneazo-a-dimethyl- 
naphthylamiue  ;  it  crystallises  from  alcohol  in  slender,  brownish- 
yellow  needles,  melts  at  221°,  is  sparingly  soluble  in  ether  and  light 
petroleum,  more  easily  in  benzene,  toluene,  and  cold  alcohol,  formino- 
yellowish-red  solutions  with  a  yellowish-green  fluorescence.  The 
base  also  sublimes  in  woolly  needles,  and  is  taken  up  by  concentrated 
hydrochloric  and  sulphuric  acids  with  a  greenish-red  colour',  whilst 
the  solution  in  acetic  acid  or  dilute  mineral  acids  is  cherry-red.  An 
isomeric  compound  has  been  described  by  Witt  (Abstr.,  1888,  491)  as 
dimethylnaphtha-enrhodine,  in  which  the  dimethylamido-group  is  situ- 
ated in  the  benzene  nucleus.  The  hydrochloride  of  the  new  base  forms 
garnet-red  needles  with  a  coppery  lustre,  whilst  the  nitrate  crystal- 
lises from  alcohol  in  bronze-coloured  needles;  the  sulphate  forms 
coppery  needles,  the  platinochoride  and  aurochloride  brownish-red 
needles. 

a..Dimeth7jlam.ido-cc-7iaphthatolazine,  C6H3Me<  t^CioH7-X]\Ie2,  crys- 
tallises best  from  boiling  alcohol,  and  forms  brownish-yellow  needles 
melting  at  230°.  It  closely  resembles  the  foregoing  base,  but  is 
rather  less  soluble,  and  sublimes  with  partial  carbonisation  in 
woolly  needles  ;  it  dissolves  in  dilute  mineral  acids  with  a  cherry-red 
colour,  and  in  concentrated  sulphuric  acid  with  a  green  colour.     The 

2  i  2 
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hydrochloride  and  sulphate  form  garnet-retl  needles  "vvitli  a  coppery- 
lustre,  readily  soluble  in  alcohol  ;  the  nitrate  crystallises  in  slender, 
sparingly-soluble  needles  with  a  bronze  lustre,  and  the  platinochloride 
and  aurochJoride  in  broAvnish-red  needles. 

The  formation  of  a-dimethylamido-a-naphthaphenazine  and 
tolazine  pi'oves  that  the  a-amidoa-naphthaphenazine  prepared  from 
them  really  contains  the  primary  amido-group,  as  already  maintained 
by  Fischer  and  Hepp  against  Kehrmann  (Abstr.,  1890,  1266,  l-i-A^). 

H.  G.  C. 

Oxidation  of  Phenylmethyltriazolecarboxylic  Acid  ;  Phenyl- 
triazoledicarboxylic  Acid  and  the  Constitution  of  a-Phenyltri- 
azolecarboxylic  Acid.  By  J.  A.  Bladix  (Ber.,  23,  3785 — 3789). — 
In  the  author's  previous  communication  (Abstr.,  1890,  1165),  the 
preparation  of  the  acid  potassium  salt  of  phenyltriazoledicarboxylic 
acid  by  the  oxidation  of  phenylmethyltriazolecarboxylic  acid  was 
described.  All  attempts  to  obtain  the  free  acid  have  been  without 
success,  as  it  loses  carbonic  anhydride  so  readily,  forming  a-phenyl- 
triazolecarboxylic  acid.  The  salts  also,  with  the  exception  of  the 
normal  potassium  salt,  and  probably  also  the  normal  sodium  salt, 
readily  undergo  the  same  decomposition  when  boiled.  The  normal 
potassium  salt  is  extremely  soluble  in  water,  as  are  also  the  calcium 
and  barium  salts.  The  potassium  ammonium  salt,  obtained  by  dissolv- 
ing the  acid  potassium  salt  in  ammonia  and  adding  alcohol,  is  an 
amorphous,  verv  soluble  mass  which  is  decomposed  at  100°.  The 
sUver  salt,  CoX3Ph(C00Ag)o  +  ^H.,0  (?),  is  a  white,  amorphous, 
sparingly- soluble,  voluminous  precipitate  which  is  partially  decom- 
posed at  100° ;  the  water  of  crystallisation  being  evolved  at  80". 
The  copper  salt,  C.XaPhfCOOjoCu  +  4H3O,  is  sparingly  soluble  in 
water,  and  crystallises  in  small,  blue  needles  which  lose  their  water  at 
100°,  simultaneously  undergoing  further  decomposition. 

The  dimethyl  salt,  C2X3Ph(COOMe)2,  is  prepared  by  the  action  of 
methyl  iodide  on  the  silver  salt ;  it  crystallises  from  alcohol  in  hard, 
laminated  crystals,  or  very  .slender,  elastic  needles,  and  melts  without 
decomposition  at  167°.  The  diethyl  salt,  C.XsPhCCOOEt)..,  crystal- 
lises from  solution  in  a  mixture  of  ether  and  light  petroleum  in 
slender,  elastic  needles  melting  at  81"5°. 

From  the  above  formation  of  a-phenyltriazolecarboxylic  acid,  it 
might  have  a  constitution  represented  by  either  of  the  follo\A-ing 
formulae : — 

cooS6;l>-  -  "t;x>— 

In  order  to  decide  which  of  these  is  correct,  the  forniyl  compound 
of  dicyanopheuylhydrazine  (Abstr.,  1885,  980)  was  boiled  with 
alcoholic  potash,  ammonia  being  given  off.  On  adding  water,  eva- 
porating off  the  alcohol,  and  adding  hydrochloric  acid,  a  brown, 
crystalline  mass  was  obtained,  which,  on  purification,  was  found  to  be 
identical  with  a-phenyltriazolecarboxylic  acid.  The  condensation  of 
formyldicyanophenylhydrazine  in  all  probability  takes  place  in  the 
following:  manner : — 
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PhX-NH-CHO  _    Pb-X-X 

xc.c:xH         -  xc.c:x>^"  +  ^^^' 

the  cjanogen  group  being  then  converted  into  carbox}*!.    The  acid 
must  therefore  have  the  first  of  the  foimula^  given  above. 

H.  G.  C. 

Nicotine.  Bj  A.  Pinxkr  and  K.  Wolfiexsteix  {Ber.,  24,  61 — 
♦37). — Wlien  nicotine  is  mixed  with  platinum  sponge  and  such  a 
quantity  of  liydrogen  dioxide  that  3  atoms  of  active  oxygen  are  pre- 
sent for  each  molecule  of  the  base,  and  the  whole  allowed  to  remain 
tor  several  weeks,  the  nicotine  odour  completely  disappears.  The 
liquid  is  then  evaporated  at  40 — 50^  in  a  vacuum,  and  the  pale-yellow 
syrup  extracted  witli  alcohol.  After  evaporating  off  the  latter  in  a 
vacuum,  and  allowing  the  residue  to  remain  in  an  exsiccator,  it 
solidifies  to  a  crystalline,  deliquescent  mass  very  soluble  in  water  and 
alcohol,  insoluble  in  ether.  It  is  a  base,  most  of  the  salts  of  which  are 
syrups,  but  the  plat  inocJdoride  and  picrafe  have  been  obtained  in  crystals. 
The  former  is  prepai-ed  by  adding  platinic  chloride  to  a  mixture  of 
the  base  with  a  little  hydrochloric  acid,  allowing  to  remain  for  two 
days,  and  collecting  the  granular,  crystalline,  orange-red  salt.  This 
is  soluble  in  hydrochloric  acid,  is  reprecipitated  by  soda  with  par- 
tial decomposition,  and  has  the  composition  Cii,Hi2X20,HoPtCl6. 
The  picrate,  CioHi2X20,2C6H:jX:i07,  is  formed  by  adding  an  excess  of 
a  satui'ated  solution  of  picric  acid  to  an  aqueous  solution  of  the  ba^e, 
and  forms  sleuder.  seemingly  rhombic  needles  melting  at  154 — 1.58'. 
The  base  has,  therefore,  the  composition  CmHijXoO,  being  formed 
from  nicotine  by  the  substitution  of  one  atom  of  oxygen  for  two  atoms 
of  hydrogen,  and  may  be  termed  for  the  present  oxynicotine.  It  is 
not  volatile  in  a  current  of  steam,  is  scarcely  acted  on  by  aqueous 
potash,  and  has  physiological  properties  resembling,  but  much  feebler 
than,  those  of  nicotine.  On  oxidation  with  potassium  permanganate, 
it  is  converted  into  nicotinic  acid. 

Attempts  were  made  to  obtain  evidence  of  the  presence  of  imido- 
LiToups  in  nicotine  by  treating  it  svith  nitrous  acid,  acetic  anhydride, 
and  benzoic  chloride  in  alkaline  solution,  but  without  any  definite 
result.  Acetic  anhydride  does  act  on  nicotine  at  150 — 170%  but  the 
nature  of  the  product  is  not  yet  ascertained.  Benzoic  chloride  in 
alkaline  solution  does  not  act  on  the  nicotine,  but  is  simply  converted 
into  benzoic  anhydride.  By  the  action  of  benzoic  chloride  on  the 
base  itself  at  the  ordinary  temperature  or  at  100'^,  a  product  is  formed 
which,  however,  does  not  seem  to  be  a  benzoyl  derivative  of  nicotine, 
and  is  not  identical  with  the  additive  product  of  2  mols.  of  benzoic 
chloride  and  nicotine  obtained  by  Will  (^Annalen,  118,  206).  These 
pi'oducts  are  being  further  investigated.  H.   G.   C. 

Solanidine  of  Potato  Sprouts.  By  A.  Joeissex  and  L.  Gros- 
JEAX  (Chem.  Centr.,  1890,  ii,  788;  from  Btdl.  Acad.  Belg.  [3],  19, 
245). — By  extracting  the  young  sprouts  of  potatoes  with  ether,  re- 
crystallising  the  residue  of  the  ether  extract  from  alcohol,  dissolving 
in  a  mineral  acid,  precipitating  with  alkali,  and  finally  recrystallising 
from  ether,  a  substance  is  obtained  which  is  identical  with  the  solan- 
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idine  obtained  from  solanine.  It  crystallises  in  long,  white,  silky- 
needles,  is  nearly  insoluble  in  water,  soluble  in  alcohol,  very  soluble  in 
ether,  and  melts  at  208°.  It  is  alkaline  to  litmus,  lias  a  sharp,  bitter 
taste,  and  combines  with  acids  to  form  salts.  If  the  solution  of  the 
base  in  acetic  acid  be  concentrated  on  the  water-bath,  concentrated 
hydrochloric  acid  and  a  little  ferric  chloride  added,  and  the  mixture 
then  evaporated  to  dryness,  a  violet  coloration  is  produced.  About 
1'5  grams  of  the  base  is  obtained  from  100  grams  of  the  fresb 
sprouts.  J.  W.  L. 

Metallic  Derivatives  of  Cupreine.  By  A.  C.  Oudejjan-s,  Jun. 
{Eec.  Trav.  Chim.,  9,  171— 183j. — Tiie  sodium  and  potassium  com- 
pounds of  cupi'eine  separate  as  crystalline  scales  when  a  solution  of 
the  alkaloid  in  slight  excess  of  the  corresponding  h^-droxide  is  sub- 
jected to  cold.  The  separated  scales  are  dried  by  a  filter  pump, 
washed  rapidly  with  strong  alcohol,  and  placed  in  a  desiccator  over 
potassium  hydroxide  for  some  time.  Potassium  cupreine,  C19H01KN0O2 
+  SHoO,  forms  acicular  crystals  or  hexagonal  scales.  Sodium 
cupreine,  Ci9HntN'aiS'202  +  5H2O  and  +  8H0O,  forms  large  scales 
which  are  greasy  to  the  touch.  The  potassium  compound  appears  to 
be  more  soluble  in  mixtures  of  aqueous  and  alcoholic  alkalis  than  the 
sodium  derivative. 

In  contradistinction  to  Hesse,  who  denied  the  existence  of  an  am- 
monium derivative  of  cupreine,  the  author  states  that  the  alkaloid 
dissolves  easily  in  concentrated  ammonia,  solution,  to  a  smaller  extent 
in  weaker  solutions,  and  inasmuch  as  the  specific  rotatory  power  of 
.such  solutions  is  similar  to  that  of  like  solutions  of  the  sodium  deri- 
vative, he  concludes  that  an  ammonium  compound  does  exist.  Solu- 
tions of  lithium  hydroxide  and  of  barium  hydroxides  also  dissolve 
cujDreine.  All  the  metallic  derivatives  of  cupreine  assume  an  orange 
or  brick-red  colour  after  prolonged  drying  or  on  heating  above  120°. 

Hesse  having  proved  that  cupreine  behaved  as  a  phenol  in  which 
hydrogen  may  be  displaced  by  a  metal,  the  author  has  investigated  the 
influence  such  replacement  has  on  the  specific  rotatory  power  of  the 
alkaloid,  in  order  to  determine  if  the  alkaloid  and  the  base  combined 
molecule  for  molecule,  in  which  case  an  excess  of  base  ought  not  to 
affect  the  specific  rotatory  power  to  any  great  extent,  and  he  publishes 
very  complete  tables  of  the  specific  i-otatory  power  of  the  alkaloid  in 
both  aqueous  and  alcoholic  solutions  of  potassium  and  sodium  hydrox- 
ides, in  aqueous  solutions  of  lithium  and  barium  hydroxides,  and  in 
ammonia  solution. 

The  results  of  the  observations  are  as  follows: — 1.  Approximately 
the  same  values  obtain  for  the  sp.  rot.  power  of  cupreine  for  similar 
concentrations  of  alkaloid  and  either  potassium,  sodium,  lithium,  and 
barium  hydroxides  in  aqueous  solution,  but  in  the  case  of  the  am- 
moniacal  solution  the  rotatory  power  has  a  higher  value,  and  diffei-s 
in  the  values  obtained  from  its  solution  in  fixed  alkalis  in  the  fact 
that  an  increased  strength  of  ammonia  solution  augments  the  sp.  rot. 
power.  2.  The  sp.  rot.  power  of  the  alkaloid  diminishes  inversely  with 
the  amount  present  in  the  alkaline  solution,  and  also  with  the  amoun 
of  alkaline  hydroxide  present.     3.  The  highest  values  for  the  sp.  rot. 
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power  are  obtained  when  the  amounts  of  alkaloid  and  of  hydroxide  asso- 
I'iated  are  approximately  those  represented  by  their  molecuhxr  weights  ; 
in  this  respect  cupre'ine  is  analogous  to  quinamine  and  conqiiinaniine 
in  acid  solution.  It  is  to  be  noted  that  the  valnes  obtained  in  alka- 
line alcoholic  solution  are  much  higher  than  those  in  aqueous  solution, 
and  that  in  this  case  additional  alkali  increases  the  rotatory  values. 

The  mean  rotatory  power  foi-  1  mol.  (in  milligi-ams)  of  cupx-eine  in 
20  c.c.  of  water  with  1 — 2  mols.  (in  milligrams)  of  alkaline  hvdroxide 
is  about  -205".  T.'G.  X. 

Dextrococaines.  By  A.  Deckers  and  A.  Eixhorx  {Ber.,  24, 
7 — 12  ;  compare  Abstr.,  1890,  649,  913). — By  the  action  of  cinnamic 
chloride  on  methyldextroccgonine  at  150 — 1G0°,  the  latter  is  con- 
verted into  meth>/lci7inannjldt'xtroecgoui7ie, 

CoXHTMe-CH(0-CO-CH:CHPh)-CH,-COOMe. 

When  the  product  is  poured  into  water,  some  cinnamic  acid  is  pre- 
cipitated ;  the  filtrate  is  made  alkaline  with  potassium  carbonate,  and 
the  alkaloid  extracted  with  ether  and  purified  by  conversion  into  the 
hydrochloride.  "When  precipitated  from  the  latter,  it  forms  an  almost 
colourless  oil  which  soon  solidifies  to  long,  radially  grouped  prisms 
melting  at  68°.  A  2'11  per  cent,  alcoholic  solution  in  a  200  mm.  tube 
rotates  the  plane  of  polarisation  +2^.     The  hydrochloride, 

Ci9H,3N04,HCl, 

crystallises  from  hot  water  in  white  needles  melting  at  186 — 18b"  • 
the  platinochJoride,  (Ci9H23X04)2,H2PtCl6.  from  alcohol  in  small,  pale- 
yellow  needles  melting  at  208 — 210°  ;  and  the  anrochloride, 
€191123X04, HAuCli,  in  orange  needles  melting  at  164°.  The  h>/dro- 
'')07nide,  Ci9Ho,X04,HBr,  forms  small  needles  melting  at  209"^,  and  the 
'fra,te,  Ci9Hi,X04,HX03,  beautiful,  long  needles  melting  at  197^ 
Cinnamyhle.rtroec'jonine, 

C,XH,Me-CH(0-CO-CH:CHPh)-CH.:-COOH, 

is  prepared  by  the  action  of  cinnamic  chloride  or  anhydride  on 
dextroecgonine.  and  forms  an  oil  which  only  solidifies  after  a  lono- 
time,  and  then  crystallises  from  hot  water  in  badly-developed  crystals. 
The  hydrochloride,  CisHoiXOiiHCl,  crystallises  in  white  needles  "which 
darken  at  228^  and  melt  with  decomposition  at  236%  whilst  the 
jjlatinochloride  forms  pale-yellow  needles  which  melt  with  decomposi- 
tion at  223  ^ 

Methylisovaleryldextroecgonine, 

C5XH;Me-CH(0-CO-C4H9)-CH2-COOMe, 

is  prepared  in  the  same  way  from  isovaleric  chloride  and  methyl- 
dextroecgonine  at  112 — 114°,  and  forms  a  transparent  oil,  a  2'01  per 
cent,  solution  of  which  rotates  the  plane  of  polarisation  -f  1-02'  in  a 
200  mm.  tube.  The  hydrochloride,  Ci5H3.;X04,HCl,  and  the  nitrate, 
CisHjjXOj.HXOi,  form  small,  nacreous  plates  iiieltins^  at  192°  and  163° 
respectively;  the platinochloride,  (Ci5Hn5X04)o,H2PtC!,;,  crystallises  in 
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lemou-vellow  needles  melting  at  202°,  and  the  mirocliloride  in  pale- 
yellow  needles  melting  at  88^.  Isovaleryldextwecgonine,  CUH23XO4, 
obtained  by  acting  on  dextroecgonine  Trith  isovaleric  chloride,  and 
treating  the  hydrochloride  thus  formed  with  silver  oxide,  crystallises 
from  a  mixture  of  methyl  alcohol  and  ether  in  small  needles  melt- 
ing at  224"  with  decomposition.  The  hydrochloride,  CuHojNO^.HCl, 
forms  small,  lustrous  needles  which  darken  at  206°  and  melt  at 
286°  ;  the  platinochloride,  (CuH23N04)2,H2PtCl6,  crystallises  in  orange 
prisms  melting  at  216°. 

Diniethylorfhophthah/ldidextroecgonine, 

CeH^CACO  CH(C5NMeH7)-CH2-COOMe]2, 

is  formed  by  heating  equal  weights  of  orthophthalic  chloride  and 
methyldextroecgonine  at  150 — 160°.  It  is  a  reddish  oil,  and  forms 
salts,  of  which  only  the  hydriodide,  C2gH36ls'20s.2HI,  has  been  obtained 
crystalline.  Orthophthahjldidextroecgonine,  C26H32N2OS,  prepared  from 
dextroecgonine  hx  the  action  of  phthalic  anhydride,  is  also  an  oil ; 
its  hydriodide,  C28H32X3OS.2HI,  forms  yellowish,  badly-developed 
crystals  melting  at  103'.  H.   G.  C. 

Ptomaines  formed  in  the  Cultivation  of  the  Swine  Fever 
Bacillus^  By  E.  A.  v.  Schweixitz  (Chem.  Centr.,  1890,  ii,  759 — 760; 
from  2Ied.  Neics,  September  6th,  1890). — The  bacillus  of  swine  fever 
was  cultivated  in  peptone  broth  at  37°.  The  broth  was  afterwards 
acidified  with  hydrochloric  acid,  concentrated  on  the  water-bath,  the 
residue  extracted  with  98  per  cent,  alcohol,  and  the  extract  precipi- 
tated with  mercuric  chloride  solution.  The  precipitate,  suspended  in 
water,  was  treated  with  hydrogen  sulphide,  and  in  the  filtrate  cada- 
verine,  a  primary  amine  of  unknown  composition,  and  an  alkaloid, 
the  platinochloride  of  which  had  the  formula  Ci4H54NoPtCl6,  wei'e 
found.  The  free  base  could  not  be  isolated ;  the  hydrochloride 
forms  a  syrup  soluble  in  alcohol.  If  the  broth  containing  the 
bacillus  cultivation  be  treated  with  excess  of  alcohol,  an  amorphous 
precipitate  is  formed  which  dissolves  in  water.  By  repeatedly  pre- 
cipitating this  and  redissolviug  it  several  times,  an  albumose  is  sepa- 
rated which  may  be  obtained  in  a  crystalline  form  by  concentrating- 
in  a  vacuum  over  sulphuric  acid.  Neither  this  nor  the  above- 
mentioned  base  has  poisonous  properties. 

By  treating  the  broth,  after  cultivation,  in  the  manner  described 
by  Brieger  and  Frankel,  an  albumose  of  properties  corresponding 
■with  the  toxalbumoses  is  obtained,  which  also  is  without  poisonous 
properties  when  subciitaneously  injected  into  the  guinea  pig. 

J.  W.  L. 

Egg  Albumin  free  from  Ash.  By  E.  Haexack  (Ber.,  23, 
.374:5 — 8752,  compare  Abstr.,  1890,  272). — The  author  gives  further 
details  of  the  method  employed  for  the  preparation  of  pure  albumin 
free  from  ash  b}"  treatment  of  the  copper  derivative  with  concen- 
trated potash.  The  albumin  so  obtained  is  soluble  in  boiling  water ; 
the  addition  of  alcohol  causes  no  change,  but  neutral  salts  imme- 
diately produce  a  fiocculent  precipitate.     On  heating  the  moist  pre- 
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paration  under  water,  it  melts  before  dissolving.  Ammonium  suljihate 
yields  a  crystalline  albumin  derivative,  which,  however,  only  contains 
about  5  per  cent,  of  albumin. 

Albumin  reddens  blue  litmus-paper,  and  is  not  precipitated  from 
solution  by  many  org'anic  acids,  such  as  formic  acid,  acetic  acid, 
tartaric  acid,  citric  acid,  or  lactic  acid.  The  precipitate  caused  by 
most  mineral  acids  consists  of  unaltered  albumin,  as  is  proved  by 
the  fact  that  after  tiltratiou  and  washing  it  is  soluble  in  water. 

Alkalis  preveTit  the  precipitation  of  albumin  by  neutral  salts. 

Free  albumin,  even  in  presence  of  moisture,  shows  no  tendency 
to  ferment  or  decay. 

The  paper  closes  with  a  discussion  of  the  part  piaj'ed  by  albumin 
in  the  animal  economy.  J.   B.   T. 

Compound  of  Gelatin  and  Metaphosphoric  Acid.  By 
11.  LuRLNZ  (Pjlagers  Archiv.  47,  Ib'J— lUO). — It  was  thought  in- 
teresting to  investigate  the  ])roportion  of  metaphosphoric  acid  in  the 
precipitate  produced  by  adding  that  acid  to  solutions  of  gelatin,  in 
vieAvof  recent  reseai'ches  by  Ki'iiger  on  the  relation  of  gelatin  to  bases. 
There  was  some  difficulty  in  obtaining  a  precipitate  which  could  be 
readily  collected  and  washed,  especially  with  /:J-gelatin.  that  is,  gelatin 
which  has  been  rendered  nou-gelatinisable  by  pi-olonged  boiling.  Jn 
three  different  preparations  of  ordinary  gelatin  (gelatin  a),  the  pei- 
centage  of  phosphoric  anhydride  was  respectively  7'5,  5'3,  and  61. 
It  was  found  that  this  was  probably  due  to  the  length  of  time  during 
which  the  washing  was  continued  ;  prolonged  washing  with  water 
dissolving  out  more  and  more  phosphoric  acid.  The  same  prepara- 
tion was  analysed  at  intervals  with  the  following  results  : — 

After    2  days'  washing,  7"1  per  cent,  of  P0O3. 
„      10  „         ^    6-4 

„      22  „  5-8         „ 

35  „  4-5 

Estimation  of  the  phosi^noric  anhydride  in  two  preparations  made 
from  /3-gelatin  gave  respectively  6"9  and  8'3o  per  cent. 

AV.  D.  H. 

Metaphosphoric  Acid  in  the  Nuclein  of  Yeast.  By  L.  Likbek- 
MANX  {Fjiurjer's  Archiv,  47,  155 — hiij). — The  author  has  previotislj- 
stated  (Abstr.,  1888,  510,  1889,  1021;  that  metaphosphoric  acid  can 
be  separated  from  nuclein  ;  the  present  paper  relates  to  the  prepara- 
tion of  the  barium  salt  of  the  acid  from  acid  extracts  of  yeast  nuclein. 

The  following  results  of  elementary  analyses  of  three  preparations, 
are  considered  sufficient!}- near  to  the  percentages  calculated  from  the 
formula  to  support  the  author's  previous  contention. 

I.  11.  III.         By  calculation. 

Ba  38-61  37-33  4073         '    4644 

PO, 53-26  58-11  59-25  53-56 

AV.  D.  H. 
Action   of  Hydrofluoric   Acid   on   Diastase.     By  J.  Efkkoxt 
(Bull.  Soc.  Chim.  [3],  4,  627 — 632j. — Hydrotiuorie  acid  in  amounts 
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varying  from  5 — 10  milligrams  per  100  c.c.  of  malt  infusion  exercises 
a  marked  influence  in  the  conservation  of  the  cliastafcic  properties  of 
the  infusion,  and  this  is  probably  due  to  the  retarding  influence  of 
the  acid  on  the  development  of  the  lactic  and  butyric  fermentations 
which  cause  coagulation  of  the  diastase  (see  p.  488  j. 

In  presence  of  these  small  quantities  of  hydrofluoric  acid,  the 
degree  to  which  the  hydrolysis  of  starch  paste  by  malt  infusion  can  be 
carried  is  auo-mented,  and  the  most  favourable  temperature  for  such 
is  30". 

Similar  results  obtain  in  the  case  of  worts  derived  from  raw  grain. 
Numerous  experimental  data  are  given.  T.   G.  N. 

Myohsematin.  By  S.  M.  Copemax  (Proc.  Physiol.  Soc,  1890, 
22). — By  treating  defibrinated  and  slightly  diluted  blood  with  a 
small  quantity  of  minced  muscular  tissue,  and  subsequently  keeping 
the  mixture  at  '68°  for  nearly  three  weeks  contact  with  the  air  being 
prevented,  a  form  of  myohaematin  is  produced  of  which  the  spectrum 
resembles  that  figured  by  ^lacMunn,  except  for  a  slight  difference  in 
shading  of  the  band  nearest  the  violet.  It  is  easily  distinguishable 
from  ha^mochromogen  and  hajmatoporphyrin.  On  heating  to  near  the 
l)oiling'  point,  the  bands  disappear,  becoming  visible  again  on  cooling, 
as  observed  in  the  case  of  MacMunn's  modified  myoha^matin. 

Similar  experiments  carried  out  with  small  quantities  of  hepatic 
and  other  tissues  macerated  in  blood  resulted  in  the  formation  of 
alkaline  htematin  only,  instead  of  a  form  of  histo-heeniatin. 

W.  D.  H. 


Physiological    Chemistry. 


In  what  Form  is  Iron  Absorbed?  By  C.  A.  Socin  (Zeit. 
pliyswl.  CJieiii.,  15,  93 — 139). — Experiments  were  performed  in  three 
oases  on  dogs  ;  the  iron  contained  in  yolk  of  egg,  the  food  selected, 
was  estimated  ;  the  faeces  and  urine  were  then  examined  for  iron,  and 
the  amount  found  there  in  two  out  of  the  three  cases  was  much 
greater  than  in  the  food.  From  these  experiments,  the  conclusion  is 
ilrawn  that  a  simple  comparison  of  the  amounts  of  iron  ingested  and 
excreted  afi^ords  no  trustworthy  data  in  the  solution  of  questions 
relating  to  the  metabolism  of  iron. 

Mice  were  then  selected  as  the  animals  on  which  the  remaining 
experiments  were  performed.  They  lived  normally  when  fed  on  yolk 
of  egg,  from  which  the  conclusion  is  drawn  that  the  organic  iron-con- 
taining compounds  (hjematogen)  in  that  article  of  diet  are  assimil- 
able ;  this  was  supported  by  the  fact  that  the  iron  excreted  was  less  than 
that  ingested.  Mice  fed  on  artificial  diets  constructed  of  ii'on-free  pro- 
teids,  carbohydrates,  and  fat  soon  died  ;  but  they  died  equally  soon  if 
inorganic  or  organic  compounds  of  iron  were  mixed  with  this  diet. 
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From  this,  the  conclusion  is  drawn,  that  a  life-sustaining'  artificial 
diet,  althoncrh  apparently  containing  all  that  is  necessary,  cannot  yet 
1)6  constructed. 

Among  other  conclusions  an-ived  at  ai'C  the  following: — Filtered 
urine  of  animals  fed  on  noi'mal  diet  contains  only  traces  of  iron  ;  serum 
albumin  prepared  from  ha-moglobin-free  serum  contains  no  iron. 

W.   1).  H. 

Influence  of  Muscular  Work  on  Proteid  Metabolism.  Bj 
C).  KiaMMACHKi;  {Pjliigers  Archiv,  47,  -io-l — -iGSj. — Argutinsky  (this 
Aol.  p.  S')())  found  that  excessive  muscular  work  produced  in  himself 
an  increase  in  the  output  of  nitrogen,  derived  presumably  from  an 
increase  in  the  destructive  metabolism  of  the  prote'ids  of  the  body. 
In  case  this  should  have  been  due  to  an  idio.syncrasy.  it  was  deemed 
necessary  to  repeat  the  experiments.  The  present  paper  is  an  account 
of  such  an  experiment  caj-ried  out  on  the  author's  own  person  ;  full 
details  are  given.  The  general  conclusion  is  the  same  as  that  of 
Argutinsky.  W.  D.  H. 

Fate  of  Morphine  in  the  Animal  Organism.  By  E.  Tauhek 
(Chem.  t'eyitr.,  Ib90,  ii,  &(^(^ — »I67  ;  troni  Aick.  txperim.  Path.  Fharm., 
27,  335). — Since  the  researches  into  the  change  or  otherwise  which 
jiiorphiue  undergoes  in  the  animal  oi-ganism,  which  have  been  under- 
taken by  different  workers,  have  led  to  contradictory  results,  the 
author  has  both  added  the  alkaloid  to  blood  directly,  and  has  injected 
it  subcutaneously  into  a  dog.  From  the  blood,  95  per  cent,  of  the 
alkaloid  was  recovered  by  the  following  method  : — The  blood  was 
coagulated  by  the  addition  of  acetic  acid,  and  the  coagulum  washed 
with  acidified  water  until  colourless.  The  filtrate  w^as  then  pi-ecipitated 
with  lead  acetate,  the  precipitate  washed  with  water  folloAved  by 
alcohol,  the  alcohol  distilled  off,  the  lead  pi-ecipitated  as  sulphide,  tlie 
filtrate  evaporated,  the  residue  extracted  with  alcohol,  the  alcohol 
sain  distilled  ofi^,  and  the  residue  extracted  with  a  little  water. 
From  this  solution,  the  morphine  is  precipitated  with  sodium  hydrogen 
carbonate.  An  allowance  of  1  milligram  must  be  made  for  the 
morphine  which  remains  in  solution.  In  another  experiment, 
1"6  grams  of  morphine  hydrochloride  was  subcutaneously  injected 
into  a  dog  during  ten  days,  after  which  0ol2  gram  of  morphine  was 
found  in  the  faeces.  J.  W.  L. 

Fate  of  Peptone.  By  L.  E.  Shore  (.7.  Physiol.,  11, 528—560)  .—There 
is  no  doubt  that  peptone  absorbed  from  the  alimentary  canal  undergoes 
during  the  process  of  absorption  a  I'econversion  into  ordinary  prote'ids. 
Hofmeister  (Zeit.  physiol.  Chem.,  5)  considered  that  the  leucocytes  of 
adenoid  tissue  and  of  the  blood,  but  more  especially  of  the  lymph, 
had  the  power  of  effecting  this  change.  Heidenhain  {Pjiiigers 
Archiv,  43,  Supplemental  No.)  showed,  however,  that  the  amount  of 
and  percentage  of  proteid  in  chyle  will  not  account  for  the  large 
quantities  of  proteid  absorbed,  and  he  calculated  that  if  the  transfoi'- 
mation  were  effected  by  leucocytes,  20  grams  of  dry  cell  substance 
would  have  to  fix  and  transform  274  grams  of  dry  proteid  (compare 
Xeunieister,  this  vol.,  p.  233_).     In  the  present  research,  the  questions 
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especially  iuvestis'ated  were  the  fate  of  peptone  when  introduced 
directly  into  the  lymphatic  channels,  and  by  experiments  on  lymphatic 
glands,  -whether  Ivmph  cells  can  assimilate  peptone  or  not.  The 
word  peptone  as  used  here  includes  the  small  admixture  of  albumoses 
present  in  the  preparation  used  (Griibler"s).  The  method  of  detect- 
ing peptone  was  with  slight  moditications  that  already  used  by 
Neumeister.  The  animals  used  wei-e  dogs.  It  -was  found  that 
peptoue,  when  injected  into  the  blood  sti'eaai,  rapidly  reappears  in 
the  urine,  but  that  when  the  renal  vessels  are  ligatured,  it  disappears 
from  the  blood,  and  passes  into  (is  secreted  into,  Heidenhain)  the 
lymph.  When  peptone  is  injected  into  the  ligatui'ed  bile-duct,  it 
also  reappears  iu  great  measure  in  the  lymph  ;  some  of  it,  however, 
passes  into  the  blood,  and  finally  (with  a  small  amount  of  bile  pig- 
ment) into  the  ui-ine.  From  the  lymph  in  the  tissues,  the  peptone  is 
gi'adually  carried  to  the  thoracic  duct,  and  then  enters  the  blood 
again.  In  this  course  it  must  enter  lymphatic  glands,  and  as  a  large 
percentage  is  ultimately  recoverable  in  the  urine,  it  suffqrs  little  or 
no  transformation  by  the  lymphatic  leucocytes.  When  peptone  (in 
these  experiments  dissolved  in  the  lymph  serum  obtained  from  the 
thoracic  duct  of  the  same  animal)  is  injected  directly  into  a  lymphatic 
vessel  in  the  lower  limbs,  it  is  for  a  time  recoverable  as  such  in  the 
lymph  of  the  thoracic  duct.  This  lymph  must  have  passed  through 
lymphatic  glands  ;  in  fact,  the  anatomical  relation  of  these  glands 
to  the  vessels  was  accurately  determined  by  injection  of  sodium 
sulphindigotate.  The  cells  of  lymphatic  glands  have,  therefore,  not 
the  power  of  assimilating  peptone.  It  was  also  found  that  the  cells 
of  the  liver  and  spleen  take  no  part  in  the  transformation  of  peptone. 
The  general  conclusion  is  therefore  drawn  that  this  is  normally 
brought  about  by  the  epithelial  cells  of  the  mucoas  membrane  of  the 
alimentary  canal.  Heidenhain,  under  whose  superintendence  this 
work  Avas  done,  believes  that  five  minutes  is  the  length  of  time 
necessary  for  the  passage  of  fluid  through  these  cells,  and  that  this 
is  sufiicient  for  the  accomplishment  of  the  transformation. 

W.  D.  H. 

Cutaneous  Pigment  as  an  Antecedent  of  Haemoglobin.  By 
S.Dklepixe  (Froc.  F/njsioJ.  Soc,  1890,  27— 3 i).— Although  chlorophyll 
and  haemoglobin  bear  so  many  resemblances  to  one  another,  light  is 
an  essential  factor  in  the  production  of  the  former,  but  as  red  blood  cor- 
puscles are  formed  in  parts  of  the  body  not  exposed  to  light,  it  would 
seem  not  to  be  so  in  that  of  the  latter.  The  influence  of  sunlight  in 
the  production  of  melanin  in  the  epidermis  afforded  at  one  time  no 
key  to  the  explanation  of  this  difierence.  as  melanin,  like  other  animal 
pigments,  was  considered  to  have  its  origin  in  ha?moglobin. 

It  having  been  shown,  however,  that  htemoglobin  is  decomposed  in 
the  liver,  the  iron  being  retained  by  the  liver  cells,  and  probably 
used  for  the  formation  of  new  hfemoglobin,  attention  was  directed  to 
the  way  in  which  the  i*est  of  the  pigment  was  reproduced.  The 
examination  of  melanotic  tumours  gave  a  clue  to  the  question,  and 
the  facts  collected  in  support  of  the  view  that  melanin  (formed  in  the 
skin  under  the  influeiice  of  light)  is  the  precursor  of  haemoglobin,  ai'o 
the  followiuo- : — 
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Although  the  production  of  melanin  is  often  increased  in  the  skin 
under  the  influence  of  certain  stimuli,  it  gradual!}-  disappears  when 
these  stimuli  cease  to  act.  It  must  be  ti-ansformed  into  some 
colourless  product,  which  must  pass  either  towards  the  surface  or 
into  the  deeper  tissues.  Instances  of  such  stimuli  are  luminous  heat 
(sunburn),  chemical  irritants  (mustard  poultices),  mechanical  stimuli 
(scratching),  pregnane}-,  certain  pathological  states,  &c.  The  pig- 
ment deposited  is  in  the  deep  layers  of  the  rete  Malpighi.  Melanin  is 
never  produced  when  the  epidermis  is  absent.  The  pigment  can, 
moreover,  be  traced  to  the  lymphatics  in  the  true  skin. 

There  are  certain  conditions  in  which  the  formation  of  melanin  is 
lessened;  absence  of  heat  and  light;  when  the  skin  is  inactive,  or 
atrophied,  as  over  scars,  or  its  nerves  divided  or  diseased  as  in  the 
patches  of  leprosy,  and  in  the  complex  state  of  things  present  in 
albinism.  Imperfect  production  of  cutaneous  pigment  is,  moreover, 
often,  if  not  always,  associated  with  diminution  in  the  haemoglobin 
of  the  blood. 

The  following  facts  show  that  melanin  is  developed  not  from 
haemoglobin,  but  independently  of  it: — (I)  Melanin  appears  in  many 
embryonic  parts  before  any  blood  is  formed.  (2)  In  the  adult,  parts 
i*emoved  from  all  blood  vessels,  such  as  the  crystalline  lens,  may 
become  deeply  pigmented.  (3)  The  amount  of  melanin  in  the  skin 
is  not  proportional  to  the  amount  of  blood  circulating  through  or 
extravasated  into  the  subjacent  tissues.  The  conclusion  is  therefore 
drawn  that  melanin  is  elaborated  in  certain  epithelial  cells,  like  pro- 
ducts of  glandular  activity  out  of  lymph,  and  is  not  a  derivative  of 
hnemoglobin. 

The  next  series  of  facts  deal  with  the  fate  of  melanin.  When  the 
skin  is  deeply  pigmented  as  in  negros,  some,  but  a  very  small  portion, 
of  the  melanin  passes  into  the  superficial  layers  of  the  epidermis,  and 
so  reaches  the  surface.  The  greater  part  of  the  pigment,  as  is  well  seen 
in  pathological  specimens,  passes  into  the  lymphatics  of  the  cutis 
vra,  in  some  cases  so  much  so  as  to  partially  obstruct  them.  Other 
forms  of  obstruction,  as  the  pressure  of  tumours,  will  cause  similarly 
a  natui-al  injection  of  the  lymphatics  with  melanin.  Under  normal 
circumstances,  however,  this  is  not  visible,  as  the  melanin  seems  to 
be  dissolved,  and  is  absorbed  and  removed  in  a  colourless  form.  This 
may  be  constant  or  intermittent ;  the  most  important  conclusion 
arrived  at,  however,  is  that  ultimately  it  is  nsed  in  the  foi'mation  of 
new  haemoglobin.  The  production  of  pigment  in  the  skin  should  be 
limited  by  the  accumulation  of  precipitated  melanin  in  the  rete.  Such 
accumulation,  as  in  negros,  diminishes  the  intensity  of  the  light 
reaching  the  deepest  and  most  active  parts  of  the  epidermis,  and. 
therefore  resrulates  the  amount  of  normal  stimulus  acting  on  the  cells. 

^  AV.  D.   H. 

Effect  of  Peptone  on  the  Clotting  of  Blood  and  Ljrmpli, 
By  L.  E.  Shore  (.7.  FhysioL,  11,  561 — 565). — After  rapid  injection  of 
peptone  into  the  blood,  that  fluid,  and  also  the  lymph,  if  withdrawn 
within  an  hour  after  the  injection,  do  not  clot  (Schmidt-Mulheim, 
Fano).  In  the  present  research,  it  w-as  found  that  slow  injection  of 
peptone  into  the  blood   does  not  prevent,  or  only  very  slightly,  its 
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coagulation  wlieu  withdrawn,  but  that  the  lymph  has  no  tendency  to 
clot. 

In  experiments  made  with  lymph  out  of  the  body,  it  was  found 
that  the  addition  of  considerable  quantities  of  peptone  solution  had 
no  anti-clotting  power,  but  that  the  addition  of  mere  traces  of  peptone 
to  the  lymph  prevented  its  coagulation.  W.  D.  H. 

Action  of  Leech  Extract  on  Blood.  By  ^V.  L.  Diceixsox 
(J.  Phi/sicl.,  11,  566 — 572). — The  general  properties  of  the  extract  of 
the  anterior  part  of  the  medicinal  leech  which  as  Haycraft  showed 
(Froc.  Hoy.  Soc,  36)  possesses  a  strong  anti-clotting  action  on  blood 
are  the  following  : — It  is  neutral  to  litmus  paper  ;  its  specific  gravity 
is  not  appreciably  higher  than  that  of  the  medium  used  for  extraction. 
Boiling  causes  no  precipitate,  and  no  loss  of  activity.  Alkalis  cause 
no  precipitate.  A  trace  of  acetic  acid  causes  cloudiness  readily 
soluble  in  excess.  Strong  acetic  acid  causes  no  precipitate  in  salt-free, 
but  a  copious  cloud  in  salt-satnrated,  extracts.  Is^itric  acid  in  the 
cold  causes  a  precipitate  soluble  on  boiling,  and  reappearing  on 
cooling.  Saturation  with  ammonium  sulphate  causes  a  precipitate, 
after  which  no  prote'id  remains  in  solution ;  saturation  with  magnesium 
sulphate  or  sodium  chloride,  o-n  the  other  hand,  causes  no  precipitate. 
If  all  salts  are  removed  from  the  extract  by  dialysis,  there  is  no  preci- 
pitate jDroduced,  and  no  loss  of  power.  Copper  sulphate,  lead  acetate, 
and  mercuric  chloride  give  precipitates  insoluble  in  excess  of  the 
reagents.  Copper  sulphate  and  potash  give  a  pink  (biuret)  reaction. 
Alcohol  causes  no  loss  of  the  activity  of  the  extract. 

The  leech  extract,  therefore,  contains  a  prote'id  having  some  feattux-s^ 
in  common  with  Kiihne's  proto-,  and  others  with  deutero-albumose. 
The  albumose  precipitated  by  ammonium  sulphate  has  all  the  anti- 
clotting  power  of  the  original  extract  ;  the  extract  minus  the  albu- 
mose has  no  such  powers.  Hence,  probably  the  albumose  is  itself  the 
active  pi'inciple. 

Clotting  in  plasma  obtained  from  blood,  prevented  from  coagulating 
by  admixture  with  leech  extract  (either  intra^•enously  or  after  it  is- 
shed),  cannot  be  induced  by  carbonic  anhydride  or  by  dilute  acetic 
acid ;  it  can,  however,  always  be  induced  by  a  sufficient  quantity  of 
fibrin  ferment.     Such  plasma  gives  no  precipitate  on  cooling. 

Fibrin  soaked  in  leech  extract  fails  to  yield  ferment,  when  subse- 
quently treated  with  8  per  cent,  sodium  chloride  solution.  The 
extract,  however,  still  contains  cell-globulin.  Cell-globulin  prepared 
from  lymphatic  glands  by  Halliburton's  method  (Abstr.,  1888,  974) 
retains  all  its  properties,  except  its  fibrinoplastic  power,  when  treated 
with  leech  extract.  This  is  regarded  as  an  argument  in  favour  of  the 
non-identity  of  the  cell-globulin  and  fibrin  ferment.  "\V.  D.  H. 

Transformation  of  Haemoglobin  in  the  Bile.  By  W.  Filehxi: 
(Chem.  Centr.,  1890,  ii,  790;  irom  Arch.  Path.  Anai..  121,  605).— In 
view  of  the  researches  of  Wertheimer  and  Meyer  (Abstr.,  1889,  636), 
the  author  was  led  to  repeat  some  experiments  previously  undertaker 
by  him,  but  these  were  now  made  on  the  living  animal  instead  of 
immediately  after  death.     The  earlier  experiments  with  phosphorus, 
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arsenic,  antifebrin,  and  ulycerol  were  repeated,  and  lioemooflobin  was 
again  found  in  the  bile  of  rabl)its  and  dogs,  altliough  not  in  large 
quantity.  J.  W.  L. 

Excretion  of  the  Digestive  Ferments  from  the  Animal.  By 
J.  Bkxderski  {Chem.  Centr.,  lb!90,  ii,  791 ;  from  Arch.  Path.  Anat.,  121, 
554 — 597). — The  author  ha.s  determined  that  a  substance  is  ahvays 
present  in  normal  urine  which  dissolves  fibrin  in  presence  of  an 
acid,  and  that  it  is  destroyed  at  a  boiling  heat.  The  quantity  varies 
considerably  with  different  persons  when  in  health,  and  consequently 
the  variation  in  the  amount  of  this  substance  in  illness  cannot 
have  any  importance,  at  least  for  diagnostic  purposes.  The  author 
names  it  iiropejisin.  The  presence  of  pepsin  in  urine  must  not  there- 
fore be  considered  indicative  of  the  excretion  of  peptone  by  tlie 
aninial,  but  of  the  formation  of  uropepsin  in  the  urine. 

In  healthy  urine,  a  tr3psin  is  found  which  varies  in  quantity,  and 
may  be  increased,  or  altogether  wanting,  in  cases  of  disease.  The 
author  does  not  consider  it  identical  Avith  the  pancreatic  leiment. 
It  differs  from  the  latter  in  that  it  is  not  destroyed  by  boiling.  It 
has  been  named  urotri/psin. 

An  amylolytic  ferment  occurring  in  urine,  and  which  is  similar  to, 
but  not  identical  with,  the  ferment  ptyalin,  has  been  named  ttro- 
ptyalin  by  the  author. 

In  animal  sweat,  another  ferment  occui'S  which  behaves  like 
uroptyalin  with  starch,  and  is  named  hidroptyalin  by  the  author;  it 
is  an  altered  ptyalin. 

Ti'ypsin  was  not  found  in  sweat,  but  a  pepsin  was  observed  Avhich 
had  an  activity  intermediate  between  that  of  pepsin  and  uropepsin. 

J.  W.  L. 

Excretion  of  Uric  Acid  and  Nitrogen  in  cases  of  Leucaemia. 

By  C.  Borland  and  H.  ^cnvwLiFfiilcjer'sArchiv,  47,  469— oOLO-— Three 
cases  of  leuca?mia  are  described  with  clinical  details ;  most  attention 
was  devoted,  however,  to  an  examination  of  the  urine  and  a  com- 
parison of  the  excretion  of  uric  acid  and  of  nitrogen  with  that  of 
normal  individuals  on  the  same  diet.  An  absolute  increase  of  the 
output  of  uric  acid  was  seen  in  all  thi-ee,  but  more  especially  in  two 
of  the  cases.  Pott  gives  the  relation  of  uric  acid  nitrogen  to  total 
nitrogen  in  health  as  1  to  19" 7.  In  the  three  cases  of  leucaemia,  the 
proportion  was  respectively  1  to  9'4,  1  to  128,  and  1  to  24'4.  In  this 
last  case,  there  was  a  good  deal  of  fever  which  no  doubt  produced  a 
greater  proportional  outpiit  of  total  nitrogen  than  of  uric  acid. 
The  following  are  the  mean  numbers  obtained : — 

Total  Proportion  of  uric  acid 

nitrogen.  Uric  acicL       nitrogen  to  total  nitrogen. 

Kormal —  0"65  grams  I  :  19"7 

Case  1 13-1  grams       lo       .,  1  :    9*4 

„    2 8-7       „  0-68    „  1  :  12-8 

„    3 14-5        „  1-8       „  I  :  24-4 

W.  D.  H. 
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Calcium  Salts  in  Urine.  By  G.  Hoppe-Setler  (Zeit.  physiol. 
Chem.,  15,  161 — 178). — A  larg-e  number  of  observations  on  the 
qiiantity  of  calcmui  salts  in  the  urine  of  numerous  hospital  patients 
are  recorded.  The  special  point  investigated  is  the  influence  of  rest 
tind  muscular  movement  on  the  amount  of  these  salts  in  the  urine. 
It  Avas  found  that  rest  in  bed  produces  a  great  increase  in  the  output 
of  these  salts.  This  is  especially  noticeable  in  childi*en  and  young 
people.  On  these  rising  from  bed  and  resuming  activity,  the  outpiit 
sinks  to  the  normal,  Avhich  is  stated  by  Keubauer  (./.  pr.  Chem.,  67, 
65)  to  be  0-33  gram  of  calcium  phosphate  per  diem. 

Neubauer's  method  of  estimation  was  used  in  the  present  analyses. 
Reckoned  as  calcium  phosphate,  the  daily  output  in  those  lying  in 
bed  was  found  to  average  0'7'21,  while  in  those  who  were  not  confined 
to  bed  it  was  0*37  gram.  An  exception  to  this  occurs  in  febrile  disorders, 
where  there  is  a  diminished  excretion  of  calcium  salts  ;  this  is  doubtless 
in  part  dependent  on  the  small  amount  of  food  taken.  Injection  of 
calomel  in  syphilitic  patients  was  found  to  lead  to  ah  increased 
output  of  calcium  salts  in  the  urine.  W.  D.  H. 

Urine  and  Blood  in  a  Case  of  Melanotic  Sarcoma.  By  F. 
Hoppe-Seyleu  (Zeit.  2jlujsiol.  Chem.,  15,  179 — 188). — The  case  of 
melanotic  tumour  from  which,  specimens  of  blood  and  urine  were 
obtained  was  a  haemorrhagic  one,  and  thus  fairly  large  quantities  of 
blood  were  collected. 

Analvsis  of  the  blood,  performed  in  the  usual  way,  gave  the 
following  results : — 

1000  parts  of  blood  yielded  320'99  parts  of  red  corpuscles,  and 
679'01  parts  of  plasma. 

The  composition  of  red  corpuscles  and  serum  may  be  stated  in  a 
table  as  follows  : — 

•Eed  corpuscles.  Serum. 

Oxvlifemoglobiii   .' .      40406  — 

Proteids 0-81  67-68 

Lecithin. 1-62  .  2-323 

Cholesterol 5-70  0-6.54 

Fat —  3-473 

Alcoholic  extract 1'.59  1"63 

Aqueous  extract    7-72  2-18 

t^olid  organic  matters 423-41  7794 

Water  1  576-59  I    ^^"^'^'^ 

Inorganic  salts J  '  \        7-53 


1000-00  1000-00 

Special  attention  is  directed  to  the  low  percentage  of  water  (as 
compared  with  other  mammals  and  other  tissues),  of  lecithin  and  of 
prote'id  matter  (other  than  htemoglobin)  in  the  red  corpuscles. 
Nothing  notewortb}-,  from  a  pathological  standpoint,  was,  however, 
noted  in  the  blood. 

In  connection  with  the  urine,  special  attention  was  directed  to  the 
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pigment  which  gave  the  urine  a  dark-brown  colour  davkeuiuo-  on 
exposure,  or  on  heating  with  nitric  acid.  It  was  found  to  consist  of 
urobilin  in  small  quantities,  and  a  second  pigment  Avhich  is  very 
soluble ;  the  latter  is  precipitable  by  normal  lead  acetate,  and  on 
fusing  with  alkali  gives  off  ammonia,  whilst  a  residue  of  humic 
acid  and  protocatechuic  acid  remains  behind.  It  therefore  somewhat 
resembles  a  humous  substance.  Indole  was  also  formed  as  a  result 
of  fusion  with  alkali  ;  proteid  was,  however,  not  present  in  the  urine. 

W.   D.  H. 

Action  of  Poisons  on  Nerve-fibres  and  Peripheral  Nerve- 
cells.  By  J.  X.  Langlkv  and  W.  L.  DicKixsox  (/.  Physiol,  11, 
509 — ^527). — The  superior  cervical  ganglion  of  an  anaesthetised  rabbit 
was  exposed,  and  a  J  per  cent,  solution  of  the  poison  was  applied  to  it 
locally,  or  the  drug  was  injected  subcutaneously.  The  effect  ol 
stimulation  of  the  sympathetic  nerve,  on  each  side  of  the  ganglion, 
on  the  size  of  the  pupil  and  blood  vessels  was  then  observed.  Those 
substances  which  have  no  effect  are  atropine,  hyosciue,  eserine, 
muscarine,  pilocarpine,  picrotoxin,  caffeine,  and  antipyrine.  Those 
substances,  local  application  of  which  annuls  more  or  less  readily  the 
irritability  of  nerve-fibres,  but  injection  of  which  has  little  or  no 
effect,  are  codeine,  apomorphine,  aconitine,  and  cocaine.  Those  sub- 
stances which  on  injection  into  the  blood,  or  applied  locallv,  have 
a  more  or  less  paralysing  action  on  the  ganglion  are  coniine,  curarine, 
brucine,  and  strychnine.  The  pupillo-dilatator  nerve-cells  are  para- 
lysed far  more  readily  than  the  vaso-con.strictor  nerve-cells.  The 
authors  have  pre^'iouslv  shown  that  the  action  of  nicotine  is  .similar. 

W.  D.  H. 

Action  of  Nicotine  on  Invertebrates.  By  M.  Greenwood 
(./.  Physiol.,  11,  57o — G05).- — The  authoress  thus  summarises  her  own 
observations : — 

The  toxic  effect  of  nicotine  on  any  organism  is  determined  mainly 
by  the  degi'ee  of  development  of  the  nervous  system.  Thus  for 
Amceba  or  Actinosphceriutn  it  cannot  be  regarded  as  exciting  or 
paralysing  ;  it  is  rather  inimical  to  continued  healthy  life.  As  soon 
as  any  structural  complexity  is  reached,  the  action  of  the  drug  is 
discriminating  in  such  a  fashion  that  the  nervous  actions  which  are 
the  expressions  of  automatism,  which  imply  co-ordination  of  im- 
pulse, ai'e  stopped  first.  This  is  seen  dimly  in  Hydra,  and  it  is  more 
pronounced  among  the  Medusce,  where  spontaneity,  irradiation  of 
impulse,  and  direct  motor  activity  are  affected  successively.  When 
structural  devolopment  goes  further,  the  selective  action  is  traced 
readily,  as  in  Antedon.  In  the  case  of  the  higher  invertebrates,  the 
paralysing  action  of  nicotine  is  preceded  by  a  phase  of  stimulation. 
This  becomes  marked  in  Ophiurids  and  Grinoids.  As  this  positively- 
exciting  action  becomes  noticeable,  nicotine  becomes  more  and  more 
a  medium  in  which  life  is  impossible.  Thus  Amceba  is  not  killed  at 
once  by  a  1  per  cent,  solution  of  nicotine  tartrate  ;  Hydra  dies  speedily 
in  such  concentration,  but  will  live  over  night  in  O'Oo  per  cent., 
while  Lumbricus  is  killed  by  this  strength,  but  lives  for  some  hours  in 
a  0"01  per  cent,  solution. 

When  very  simple  animals  (Actinosphcerium,  Hydra,  Medusce)  die 

VOL.  LX.  2   k 
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under  the  influence  of  nicotine,  death  is  often  associated  with  injury 
of  their  substance,  so  that  it  tends  to  disintegrate  ;  and  the  definite 
poisoning  that  occurs  in  higher  types  has  sometimes,  as  one  of  its 
after-effects,  a  lingering  trophic  disturbance.  An  extreme  form  of 
this  is  seen  in  Pal'Pinon.  -svhere  there  may  be  actually  a  progressive 
death  of  tissues  from  behind  forwards.  Similar  lesions  find  expres- 
sion in  the  growth  of  fungus  on  a  paralysed  Crayfisli,  and  in  the 
clinging  of  earth  particles  to  the  body  of  a  poisoned  Earthicorm. 
Though  nicotine  acts  on  any  organism  according  as  the  nervous 
system  is  or  is  not  developed,  closely  allied  animals  may  yet  react 
difEerently,  according  to  their  individual  balance  of  orsranisation. 

W.  I).  H. 

Effect  of  Morphine  on  Cats.  By  L.  Guixaed  (Compt.  rend.. 
Ill,  981 — 983). —  When  morphine  is  administered  to  cats  by  hypo- 
dermic or  intravenous  injection,  in  doses  varying  from  0"0004  gram 
to  0"09  gram  per  kilo,  of  body  weight,  it  never  produces  sleep  or 
narcotic  prostration.  On  the  contrary,  it  produces  a  remarkable 
degree  of  excitement,  increasing  in  intensity  with  the  dose  given. 
This  excitement  is  accompanied  by  evident  disorder  in  the  functions 
of  the  brain,  and  if  the  dose  is  large,  terminates  in  a  period  of  con- 
vulsions, ending  in  the  death  of  the  animal. 

jSIilne-Edwards  (p.  983)  has  been  unable  to  obtain  narcotism  by 
administration  of  morphine  to  cats  either  by  ingestion  with  food  or 
by  injection.  He  has  also  found  that  lions  and  tigers  offer  a  similar 
resistance  to  the  narcotising  influence  of  the  alkaloid.  C.  H.  B. 

Action  of  Strychnine.  By  K.  Schlick  (Pfluqer's  Archiv.  47, 
171 — 189). — Whilst  mechanical,  thermal,  and  electrical  stimulation 
of  a  strychnine-poisoned  frog  produce  a  marked  increase  in  the  reflex 
responses,  chemical  stimuli  do  not  produce  this  result.  A  chemical 
stimulus,  which  is  very  active  before  the  injection  of  the  alkaloid, 
produces  little  or  no  effect  on  the  poisoned  animal.  Under  all  con- 
ditions, the  reflex  time  is  lengthened  by  strychnine.  W.  D.   H. 

Physiological  Action  of  Cocaine.  By  U.  Mosso  (Pfluger's 
Archil-,  47,  553 — 601). — Cocaine  applied  locally  to  a  motor  nerve 
paralyses  it ;  it  also  acts  injuriously  on  the  nerve-cells  of  the  spinal 
cord.  It  has  been  supposed  that  cocaine  acts  on  the  sensory  nerves, 
as  curare  does  on  the  motor  nerves,  but  the  present  experiments  do 
not  entirely  support  this  view^ ;  cocaine  has  no  specific  action,  but  its 
effects  are  similar  to  those  produced  by  the  application  of  cold  to  the 
nervous  system. 

In  an  animal  in  which  a  large  part  of  the  spinal  cord  remains 
intact  while  the  rest  is  poisoned  with  cocaine,  sensibility  is  lost  after 
motility;  cocaine,  therefore,  arrests  the  outgoing  impulses  from  the 
cord. 

Regarding  doses,  the  following  are  the  numbei's  obtained  from 
experiments  on  dogs  : — 0"00()5  gram  per  kilo,  of  body  weight  produces 
no  action  on  the  muscles  ;  0"001  gram  produces  increased  contrac- 
tion ;  0003  gram  acts  in  the  opposite  way.  This  action  of  the  drug 
on    the   motor   apparatus   seems    to    have    been    missed  by  previous 


PHYSIOLOGICAL   CHEMISTRY.  487 

observers,  because  attention  has  been,  as  with,  other  anaesthetics, 
more  particularly  directed  to  its  influence  on  sensibility ;  the  great 
advantage  of  cDca'ine  as  an  anresthetic  appears  to  be  the  fact  that  it  is 
completely  destrovc'd  in  the  organism;  its  effects  soon  pass  off,  and 
leave  no  bad  after-effects. 

Experiments  on  linman  beings  gave  the  following  results  : — Doses  of 
•  »1  gram  given  by  the  stomach  increase  the  capacity  for  muscular 
work  ;  if  it  is  injected  into  the  blood  stream,  there  is  first  increased 
then  lessened  excitability  of  the  motor  apparatus  as  in  animals.  The 
beneficial  action  of  cocaine  is  even  greater  when  the  muscles  have 
been  previously  fatigued,  or  the  individual  has  been  fasting ;  in  the 
latter  ca.se  the  work  may  be  as  much  as  doubled.  This  was  tested 
graphically  by  recording  the  contraction  of  the  fingers,  the  muscles 
of  which  were  stimulated  electrically ;  after  a  long  march,  fatigue 
does  not  ensue  so  readily  with  as  without  cocaine.  Small  doses 
(005  gram  to  O'l  gram  given  by  the  mouth)  increase  the  sensibility  of 
the  skin,  and  shorten  the  reaction  time.  The  drug  increases  the 
quantity-  of  air  inspired,  even  though  the  frequency  of  respiration 
does  not  rise,  as  it.  however,  gener.ally  does ;  small  doses  cause 
marked  contraction  of  the  blood  vessels. 

It  inci-eases  the  hody  temperature  in  frogs.  Very  small  doses  in- 
crease, larger  ones  abolish,  the  patella  tendon  reflex.  The  intensity  of 
the  action  of  cocaine  differs  in  different  classes  of  vertebrates.  In 
plants,  as  tested  by  the  growth  of  seedlings,  small  doses  further, 
larger  ones  pnralyse.  the  vital  processes.  W.  D.  H. 

Physiological  Action  of  Curare.  By  W.  Nikolski  and  .T. 
DoiUEL  {Pjiwjer's  Archie,  47,  '6^ — \lh). — The  curare  which  reaches 
Europe  is  of  different  strengths ;  in  many  samples,  calcium  carbonate 
and  phosphoric  acid  are  present,  and  the  preparations  called 
"  cui-arin  "  or  "  curarin  sulphate  "  are  by  no  means  pure.  The  poison 
is  not  absorbed  through  the  skin  at  all,  and  only  with  difficulty 
through  mucous  membranes;  injected,  however,  under  the  skin  or 
into  the  blood  stream  its  effects  are  at  once  noticeable,  and  fairly 
equally  so  in  all  the  classes  of  the  animal  kingdom  with  which  experi- 
ments were  performed,  namely,  mammals,  birds,  amphibians,  reptiles, 
crabs,  insects,  and  amoebfP.  Curare  has  an  influence  on  the  central 
nervous  system,  the  endings  of  motor  nerves  in  voluntary  muscles,  in 
the  cardiac  and  plain  muscles,  and  also  produces  changes  in  the 
muscular  tissues. 

The  point  of  injection  makes  considerable  difference  as  to  which 
part  of  the  body  is  first  afiected.  If  the  injection  be  made  into  the 
carotid  artery,  the  cerebrum  is  affected  first ;  if  into  a  limb  artery, 
]>aralysis  of  that  limb  is  the  first  phenomenon  produced. 

The  motor  nerve  endings  are  not  all  paralysed  equally  ;  thus  plain 
muscles  resist  its  action  longest,  and  among  voluntary  muscles  there 
are  also  differences  found.  Among  different  animals  varying  results 
are  obtained,  for  instance,  the  drug  acts  less  powerfully  on  the  vaso- 
motor centre  of  rabbits  and  cats  than  of  dogs ;  applied  to  the  con- 
junctiva of  mammals,  the  pupil  is  not  dilated,  whereas  in  birds  it  is  ; 
atropine,     on    the    other     hand,    produces    pupillary    enlargement    in 
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mammals,  and  not  in  birds.  Bnt  if  curare  is  injected  into  the  circu- 
lation, the  pupil  of  mammals  is  slightly  widened.  This  action  is  thus 
probably  not  due  to  paralysis  of  the  motor  nerve  endings  in  the 
spliincter  pupillce,  but  to  some  effect  in  the  central  nervous  system. 

The  weakening  or  abolition  of  vagus  influence  on  the  heart  is 
caused  by  smaller  doses  of  curare  in  cats  than  in  dogs  and  rabbits ; 
the  paralysis  of  the  vagus  endings  in  stomach  and  intestine  occurs 
later,  but  unequally  so  in  the  three  mammals  mentioned. 

The  ultimate  cause  of  the  physiological  action  of  curare  is,  doubt- 
less, an  alteration  in  the  protoplasm  of  muscle  and  nerve,  but  this  is 
not  simultaneous  nor  equally  great  in  the  tAvo  tissues. 

By  washing  out  the  ciirare  from  the  voluntary  muscles,  paralysis 
passes  off.  There  is  a  corresponding  return  of  movements  after  irri- 
gation in  amoebfe  and  lymph  corpuscles  the  activity  of  which  has 
been  stopped  by  curare. 

Death  in  curare-poisoning  in  mammals  is  due  to  the  effect  of  the 
druo-  on  the  respiratory  centre,  rather  than  on  the  motor  nerve 
endings  in  the  respiratory  muscles.  Curare  subjected  to  the  action  of 
ozone  loses  its  usual  effects  on  the  animal  organism.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Action  of  Mineral  Acids  on  the  Lactic  and  Butyric  Fer- 
mentations. By  J.  Effkont  (Bull.  Soc.  Cliim.  [3],  4,  337—339).— 
The  action  of  hydrochloric,  hydrofluoric,  and  sulphuric  acids  on  these 
fermentations  in  distillery  worts  is  to  enfeeble  or  to  arrest  their 
progress  even  when  the  wort  is  maintained  at  the  most  favourable 
temperature.  Both  the  lactic  and  butyric  fermentations  are  arrested 
by  the  addition  of  0'0'2.5  gram  of  hyd_rogen  fluoride  per  100  c.c.  of 
wort,  and  a  similar  eft'ect  is  produced  by  the  employment  of 
0*200  gram  of  hydrogen  chloride  or  0"300  gram  of  hydrogen  sulphate. 
Data  are  given  which  confirm  these  results,  and  which  show  that  the 
presence  of  hydrogen  fluoride  in  worts  to  the  extent  of  0*020  gram 
per  litre  will  prevent  their  acidifying,  its  action  being  especially 
unfavourable  to  the  butyric  fermentation.  T.   Gr.  N. 

■  Influence  of  Artificial  Gastric  Juice  on  the  Acetic  and 
Lactic  Fermentations.  By  E.  Hirschfeld  {Pflugers  ArcMv,  47, 
510 — 542). — If  ptire  cultures  of  the  Bacilhis  aceticus  be  grown  in 
nutritive  media  made  feebly  acid  with  acetic  acid,  and  containing 
5  per  cent,  of  alcohol,  acetic  acid  is  formed  from  the  alcohol,  the 
amount  formed  varying  with  the  original  quantity  of  the  acid  added. 
A  small  addition  of  hydrochloric  acid  (0"01  to  0"02  percent.)  causes  an 
energetic  increase  of  oxidation.  Slightly  larger  quantities  (0'03  to 
0"5  per  cent.)  increase  the  oxidation,  but  not  so  vigorously,  and  a 
percentage  of  0'6  to  0"7  stops  it  altogether.  Pepsin /)Zhs  hydrochloric 
acid  acts  in  the  same  way  as  the  acid  alone.  The  feebler  anti- 
bacterial action  of  the  mixture  observed  in  connection  with  the  lactic 
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acid  fermentaHon  is  not  observable  with  the  acetic  fermentation. 
The  presence  of  phosphates  and  their  natni-e  has  apparent! v  no 
influence  ;  but  free  phosplioric  acid  (O'l  per  cent.)  stops  the  oxidation 
of  the  alcohol.  The  percentage  of  hydrochloric  acid  necessary  to 
stop  the  fermentation  does  not  kill  the  bacteria,  as  they  resume 
activity  after  neutralisation  of  the  excess  of  acid.  The  bacteria 
are,  however,  killed  by  a  percentage  of  012  of  the  pepsin  hydro- 
chloric acid  mixture. 

The  following  conclusions  were  drawn  from  similar  experiments  on 
the  lactic  acid  fei'mentation : — The  Bacillus  acidi  lactic!  was  grown  in 
milk,  and  lactic  acid  forms  most  abundantly  from  the  thirteenth  to 
the  twenty-fourth  hour  afterwards  ;  as  the  acid  increases,  the  bacteria 
become  less  active,  as  is  shown  by  the  following  averages : — 

First  day,  percentage  of  lactic  acid 0'16 

Second  day,  percentage  of  lactic  acid 0"23 

Third  day,  percentage  of  lactic  acid 029 

Small  amounts  of  hydrochloric  acid  (O'Ol  to  0*02  per  cent.)  hinder 
the  action  markedly ;  larger  quantities  act  in  the  same  way  until  a 
percentage  of  007  to  008  stops  the  fermentation  altogether.  Pepsin 
alone  has  no  influence ;  but  pepsin  pliis  hydrochloric  acid  acts  more 
energetically  than  the  acid  by  itself,  complete  stoppage  of  the 
bacterial  action  being  produced  by  O'l  per  cent,  of  the  mixture.  The 
same  results  were  obtained  Avith  pure  cultures  of  the  bacillus.  Phos- 
phoric acid  (02  per  cent.)  also  stops  the  activity  of  the  micro- 
organism, but  phosphates  have  no  influence  one  way  or  the  other. 

These  results,  supported  by  most  careful  experiments,  of  which  full 
details  are  given,  place  on  a  scientific  basis  the  belief  in  the  germi- 
cidal action  of  gastric  juice  so  long  held.  W.  D.  H. 

Behaviour  of  the  Fatty  Substances  and  the  Role  of  the 
Lecithins  during  Normal  Germination.  By  W.  Maxwell  {Avier. 
Ghem.  J.,  13,  16 — -24;  compai-e  this  vol.,  p.  511). — Experiments  on 
the  germination  of  Phaseolus  vulgaris,  Gossyppium,  and  Zea  mays  show 
that  the  young  plants,  during  the  early  stage  of  their  growth  under 
the  influence  of  light,  are  capable  of  utilising  the  inorganic  phos- 
phorus present  in  the  seed  for  the  formation  of  lecithins.  At  a  later 
stage,  when  the  plants  are  becoming  independent  of  the  seed,  those 
substances  are  decomposed  and  utilised  in  the  continued  development 
of  the  organisms.  G.  T.  M. 

Change  in  the  Nitrogenous  Substances  of  Barley  during 
Germination.  By  A.  Hilger  and  F.  vax  der  Becke  (Bied.  Cerdr., 
19.  860). — The  substances  examined  were  : — Barley,  softened  barley, 
fresh  malt,  and  di-ied  malt.  The  total  nitrogen,  the  nitrogen  of  the 
constituents  insoluble  in  water  and  that  of  the  several  soluble  con- 
stituents, was  determined;  the  percentage  results  are  given  in  the 
foUowino-  table  :  — 
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Barley. 


Water 

Total  nitrogen 

Nitrogen  of  insoluble  constituents 
Nitrogen  as  albumin  (soluble)   . .  . 

.,  peptone 

,,  ainmoniuni  salts 

„  amido-acids 

amides 


•470 

•801 

•6789 

•0600 

•0046 

•0169 

•0417 


Softened 
barlev. 


43  ^341 
1-750 
1 -6853 
0  -0354 
0 -0009 

0 -0294 


Fresli 
malt. 


Dried 
malt. 


47^958 

8^ 

1751 

1^ 

1-372 

1- 

©•1571 

0^ 

0^0058 

0- 

0  0290 

0- 

0  1417 

0- 

0 -0505 

0- 

;-43i 

•542 
■165 
••1194 
'  0233 
-0057 
i  -2257 
I  -0029 


In  fresh  malt  and  softened  bai'ley  the  total  nitrogen  is  the  same  ; 
in  finest  malt  21"96  per  cent,  (of  the  total  nitrogen)  is  soluble, 
but  in  softened  barley  only  3'75  per  cent.  During  germination  the 
soluble  albumin,  peptone,  and  amido-acids  increase  considerably. 
Dry  malt  contains  less  total  nitrogen,  owing  to  the  falling  away  of 
the  radicles.  Soluble  albumin,  ammonium  salts,  and  amides  decrease  ; 
peptones  and  amido-acids  increase.  N.  H.  J.  M. 

Localisation  of  Active  Principles  in  the  Seeds  of  Cruciferae- 

By  L.  GuiGXARD  (Compt.  rend.  Ill,  920 — 923). — An  account  of  an 
investigation,  chiefly  microscopical,  made  with  a  view  to  localise  the 
various  active  principles  in  different  cellules  and  tissues. 

C.  H.  B. 

Nitrogenous  Bases  in  Seeds.  By  E.  Schulze  {Zeit.physiol.  Chem., 
15,  140 — 160). — The  seeds  of  the  vetch,  Vicia  sativa,  were  found  to 
contain  not  only  vicine,  a  base  described  by  Ritthausen  (Abstr.,  1881, 
1158),  but  also  choline  and  beta'ine.  20  kilos,  of  the  seeds  yielded 
8 — 9  grams  of  choline  platinochloride  =:  3 — 3"o  grams  of  choliiie,  and 
11 — 12  grams  of  beta'ine;  the  latter  was  weighed  partly  as  aurochloride, 
partly  as  the  free  base.  In  the  course  of  the  research,  the  observa- 
tion was  made  that  the  choline  platinochloride,  when  allowed  to 
crystallise  slowly  from  water,  appears  in  the  form  of  plates,  but  when 
crystallised  rapidly,  assumes  the  form  of  very  slender  prisms  or 
needles ;  from  alcohol  it  crystallises  as  regular  octahedra. 

From  the  seeds  of  the  pea,  Piswm  sativum,  the  platinochloride  of 
choline  was  also  obtained  (1  gTam  of  choline  from  o'5  kilos,  of  the 
seeds).  Another  base  resembling  beta'ine  was  found  in  smaller 
quantity  ;  it  is,  however,  not  betaine,  as  its  aurochloride  contained 
only  41  per  cent,  of  gold,  instead  of  43'1. 

The  question  arises,  do  these  compounds  occur  fi^ee,  or  combined  iu 
the  seeds  ?  It  is  possible  that  choline  might  occur  in  combination  as 
lecithin,  but  certain  considerations  excluding  this  possibility,  the  con- 
clusion is  drawn  that  the  bases  are  free  in  the  seeds  ;  they  are,  how- 
ever, present  in  such  small  quantities  that  they  do  not  have  any 
poisonous  action.  W.  D.  H. 

Composition  of  the  Leaves  of  Madura  aurantiaca.  By  A 
Pizzi  {Chem.  Centr.,  1890,  ii,  766  ;  from  Staz.  sper.  agr.  ital.,  18 
589 — 596). — The  leaves  of  Madura  aurantiaca  ai-e  used  in  the  silk- 
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worm  cultui-e  as  a  substitute  for  the  mulberry.     The  following  is  the 
analysis  : — 

Water    65710 

Fat 0-643 

Proteids 4"775 

Nonprote'id  nitrogenous  substance  . .  3"230 

Cellulose U-o-22 

Sugar,  starch,  &c 12  679 

Mineral  matter 3"421 

The  composition  of  the  ash  is : — 

KoO.     Na-,0.    MgO.      CaO.     FeoOj.     SiOo.        F.O,.       SO^.        CI.       Loss,  &c, 
9-244  6l'56  6-727  2o-732  3-814  26247  17-543  2-405  1-327     1-805 

The  total  nitrogen  =  1-2811  per  cent.  Of  the  total  prateid  sub- 
stance, whicli  amounts  to  13-88  per  cent,  of  the  dry  matter,  7-03  per 
cent,  is  undigested,  and  6-85  digested  by  gastric  juice.  The  com- 
position of  mulberry  leaves,  as  given  by  several  authors,  and  that  of 
the  leaves  of  Madura  auraittiaca  is  thus  very  similar.         J.  W.  L. 

The  Behaviour  of  some  Vegetable  Substances  to-wards 
Copper  and  some  of  its  Compounds.  By  H  Formento  {Bind. 
Cent)-.,  19.  8i4— 845;  from  Sfaz.  sper.  agr.  ital.,  18,  686— 693).— In 
vine  cultui'e,  copper  compounds  are  used  as  a  cure  for  peronospora,  it 
being  assumed  that  the  copper  salt  penetrates  to  the  inside  of  the 
plants.  The  author  made  experiments  to  determine  the  manner  and 
extent  of  the  absorption  of  copper  by  vegetable  tissues.  When  a 
solution  of  copper  sulphate  is  mixed  A^tli  clear,  saturated  lime-water, 
cupric  hydroxide  is  not  precipitated,  but  a  more  or  less  basic  copper 
sulphate,  according  to  the  amount  of  copper  sulphate  present.  The 
basic  sulphates  are  soluble  in  water  saturated  with  carbonic  anhydride. 
The  results  of  the  author's  experiments  make  it  pi'obable  that  copper 
can  only  i-each  the  inner  parts  of  plants  by  dialysis  when  a  copper- 
lime  mixture  is  used.  When  established  inside  the  plant,  copper 
compounds  long  resist  the  dissolving  action  of  acids  or  of  animonia. 
An  experiment  in  which  an  insoluble  copper  salt  was  separated  by 
parchment  paper  from  an  acid  sap  showed  that  little  or  no  copper 
passed  through  when  free  lime  was  present.  X.  H.  J.  ]M. 

Acquisition  of  Atmospheric  Nitrogen  by  Plants.  By  W.  0. 
AxwATEK  and  C.  D.  Woods  {Amer.  Chem.  J.,  13,  42 — 63;  compare 
this  vol.,  p.  353). — The  results  of  further  experiments  with  peas, 
alfalfa,  and  with  cereals,  are  described,  and  point  to  the  following 
conclusions  :  — 

1.  That  atmospheric  nitrogen  is  undoubtedly  acquired  during  the 
growth  of  peas  and  alfalfa,  and  that  the  amount  of  nitrogen  gained 
increases  with  the  number  of  root  tubercles. 

2.  Tliat  the  addition  of  soil-infusion  is  not  necessary  for  the  pro- 
duction of  root  tubercles,  a  fact  which  may  be  accounted  for  b}'  sup- 
posing that  the  micro-organisms  or  their  spores  exist  in  the  aii',  and 
are  deposited  in  the  pots  where  the  plants  grow. 
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3.  That  the  cereals  do  not,  as  a  rule,  manifest  the  power  of  acquiring 
nitrogen  from  the  air,  nor  are  root  tubercles  formed  on  them,  as  in 
the  case  of  leguminous  plants.  Gr.  T.  M. 

The  Nitrogenous  Substance  of  Arable  Soil.  By  L.  L'Hotk 
(Bied.  Cent,:.  19,  795 — 796  ;  from  Jotir.  d'agric.  pract.'  1890,  365— 
366). — The  following  table  shows  the  percentage  of  nitrogen  in  three 
soils,  and  in  tne  organic  matter  of  the  soils  separated  by  washing 
with  water,  and  in  the  humic  acid.  This  was  extracted  from  the 
soil  (previously  extracted  with  weak  hydrochloric  acid  to  remove 
lime)  with  dilute  aqueous  potash  (1 :  20),  precipitated  by  hydrochloric 
acid,  and  dried  in  a  vacuum  over  sulphuric  acid. 


• 

Soil, 

natural 

state. 

Soil  treated 
with  water. 

Organic 

matter  from 

100  pts.  of 

soil. 

Humic 
acid  (dried 
at  100°). 

1.  G-arcleu  soil 

2.  Ai-able  soil  (St.  Pierre)  . 

3.  ..         (Serqviigny). 

0-372 
0-087 

0-140 

0-369 
0  086 
0-136 

0-316 

0-070 
0-089 

4-78 
6  07 
5-41 

The  percentage  of  nitrogen  in  the  humic  acid  approaches  that 
obtained  by  Thenard  with  humic  acid  from  rotten  farmyard  manure 
{Conij'f.  rend.,  1857,  980).  Humic  acid  in  alkaline  solution  is  absorbed 
by  clay.  The  organic  matter  of  soils  is  precipitated  from  its  solutions 
by  ferric  chloride  (compare  Pigot,  Ann.  Chim.  Flias..  1864). 

X.  H.  J.  M. 

Effect  of  Artificial  Manuring  on  Clover  Land  and  Meadows. 
By  W.  V.  KxiEETEM  {Bied.  Centr.,  19,  814 — 817  ;  from  Bait.  Wochenschr. 
f.  Landii-.,  1890). — The  experiments  first  described  were  made  to 
ascertain  the  effect  of  different  amounts  of  gypsum  on  clover  land,  and 
also  the  effect  of  early  and  late  application  of  the  manure.  The 
application  of  443  kilos,  of  gypsum  per  hectare  on  March  2  raised 
the  yield  by  45  per  cent.  ;  the  same  amount  applied  April  14  and 
May  15  i-aised  the  yield  by  25  and  by  4  per  cent,  respectively.  With 
665  kilos,  per  hectare  (applied  in  March),  the  increase  in  produce  over 
the  unmanured  plot  was  42  per  cent.  In  the  next  season  the  effect  of 
gypsum  had  ceased.  But  it  was  observed  that  where  no  gypsum  had 
been  applied  the  first  season,  the  grass  was  stronger  the  second  season. 
This  was  due  to  the  fact  that  the  gi-owth  of  clover  had  been  so  much  in- 
creased by  the  gypsum  that  the  grasses  were  kept  back  in  their  growth. 

In  other  experiments,  the  plots  were  manured  with  (1)  potash  ; 
(2)  superijhosphate ;  (3)  bone  meal;  (4)  potash  and  superphosphate  ; 
(5)  superphosphate  and  ammonium  sulphate ;  (6)  lime.  All  those 
plots  gave  much  more  pi'oduce  the  first  year  than  the  unmanured  plot 
did.  The  increase  (taking  both  seasons)  Avas  63  per  cent,  in  No.  4 ; 
52  per  cent,  in  No.  5  ;  38  per  cent,  in  No.  1  ;  30  per  cent,  in  Nos.  2 
and  3 ;  and  27  per  cent,  in  No.  6.  In  every  case,  except  where 
superphosphate  was  used  alone,  the  beneficial  action  of  the  manures 
extended  to  the  second  year's  crop.  N.  H.  J.  M. 


7EGETABLK  PHYSIOLOGY  AND   AGRICULTURE.  493 

Experimental  Plots  of  Mangold  and  Sugar  Beet  at  Grignon, 
in  1890.  Bj  P.  P.  Deheraix  (Ann.  Agronom.,  16,  542 — 558). — 
Five  varieties  of  mangold,  tankard,  o^iant  Vauriac,  globe.  Barres  ovoid, 
and  mammoth  were  grown  ;  and  Vilraorin's  improved  sugar  beet  from 
seed  obtained  direct  from  Vilmorin,  and  from  the  seed  of  the  same 
variety  saved  at  Grignon.  For  the  sugar  beet,  40,000  kilos,  of  farmyard 
manure  per  hectare  was  used  ;  for  the  mangolds,  20,000  kilo.s.  of  farm- 
yard manure  per  acre  was  applied  to  those  plots  which  had  been 
manured  the  previous  year,  and  80,000  to  the  rest;  with  200  kilos, 
of  Chili  saltpetre  in  each  case.  The  rows  were  0"35  metre  apart,  and 
the  roots  025  metre  apart  in  the  rows ;  b}'  thus  leaving  the  plants 
rather  thick  upon  the  ground,  small  or  medium  roots  were  obtained, 
which  are  much  richer  in  solid  matter  and  in  sugar,  and  more  fiee 
from  niti'ates  than  large  roots.  The  average  weights  of  the  roots  thus 
grown  were  :  tankard.  900  grams;  geantede  Vauriac,  1070;  globe,  860  ; 
oroide  des  Barres,  980;  mammoth,  920;  Vilmorin's  sugar  beet,  620; 
ditto,  Grfgnon  seed,  690.  The  roots  were  not  only  weighed,  but 
sampled  and  analysed,  in  order  to  compare  their  true  nutritive  value, 
as  shown  in  the  total  weight  of  dry  matter  per  hectare,  total  sugar, 
and  total  nitrogenous  organic  matter ;  the  nitrogen,  as  potassium 
nitrate,  was  also  estimated  in  each  case,  the  author  considering  the 
presence  of  much  of  this  diuretic  in  the  roots  to  be  injurious  to  the 
cattle  fed  on  them. 

The  sampling  was  done  by  tn king  100  roots  at  random  from  each  lot, 
and  arrang'iug  them  in  three  groups,  large,  medium,  and  small  roots  ; 
if  there  were  20  lai'ge,  50  medium,  and  30  small,  2,  5,  and  3  average 
roots  from  their  respective  groups  would  be  selected,  and  a  cylindrical 
portion  of  each  removed  with  a  sound  (as  in  cheese-tasting).  The 
500  gi'ams  or  so  thus  obtained  was  cut  into  small  pieces,  weighed, 
dried,  and  the  nitrogen  estimations  carried  out  on  the  dry  matter. 
Organic  nitrogen  was  estimated  by  Kjeldahl's  method  after  removing 
nitric  nitrogen  by  ebullition  with  ferrous  chloride  and  hydrocbloric 
acid  ;  nitric  nitrogen  by  Schloesing's  method,  in  the  hot  water  extract 
of  th.e  dry  matter,  after  successive  precipitation  with  lead  acetate 
and  sodium  sulphate.  The  sugar  was  estimated  in  the  juice  by  the 
shadow  polarimeter  in  the  usual  way,  and  the  density  of  the  juice 
being  taken,  the  sugar  iu  the  entire  root  was  calculated. 

The  following  table  gives  a  resume  of  the  most  important  results  of 
the  trials  : — 

Arranging  the  varieties  in  order,  under  the  heads  (1)  yield  of  dry 
matter;  (2)  yield  of  sugar;  (3)  yield  of  nitrogenous  organic  matter  ; 
and  (4)  povert}-  iu  potassium  nitrate  ;  and  then  adding  up  the  positions 
under  each  head,  the  small-leaved  globe  is  at  the  head,  then  tankard, 
giant  Yauriac,  Barres  yellow,  and  mammoth,  in  the  order  named. 
Valuing  the  mangold  roots  at  15  Er.  per  tonne,  the  gross  return  is 
about  1200  fr.  per  hectare  in  each  case ;  the  manure  is  valued  at 
250  fr.  and  350  fr.  A  plot  unmauured  since  1875  yielded  17,300  kilos, 
tankard  mangolds  per  hectare  only,  and  one  receiving  only  200  kilos, 
of  potassium  chloride  yielded  only  19,700  kilos,  of  the  same  roots. 
Valuing  the  sugar  beet  at  28  fr.  to  37'5  fr.  per  tonne,  according  to 
density  of  juice,  the  gross  return  from  Vilmorin's  seed  is  1552  fi'., 
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and  from  Grignon  seed,  1851  fr.  per  hectare  ;  the  manuic  is  valued 
at  400  fr.  It  is  reinarkal>lo  that  rather  more  sugar  ppr  liectare  is 
obtained  from  the  mangold  crop  than  from  the  sugar  beet,  but  as 
against  this  advantage,  the  gross  weight  of  the  crop  is  nearly  double, 
and  the  foreign  matter  and  potassium  nitrate  associated  with  the 
sngar  much  larger.  Distillers  find  it  to  tlieir  advantage  to  grow  a 
sugar  beet  (befterave  a  collet  rose)  poorer  in  sugar  than  Vilmorin's 
improved,  but  yielding  a  larger  crop,  more  sugar  per  hectare,  and 
more  pulp  for  cattle. 

A  cow  eating  25  kilos,  yellow  ovoid  mangolds  per  day  would  con- 
sume 50  grams  of  nitre,  a  quantity  the  author  considers  injurious.  He 
quotes  Bari-al's  analyses  of  the  enormous  roots  sent  over  for  show 
from  England,  of  Sutton's  mammoth.  Berkshire,  and  oxheart  varieties, 
which  compare  very  disadvantageously  with  the  small  roots  obtained 
by  growing  the  same  or  similar  varieties  closer  together.  Thus  Sutton's 
mammoth  roots,  averaging  14,150  grams  each,  contained  only  581  per 
cent,  dry  matter,  and  the  dry  matter  contained  as  much  as  13"8'J  per 
cent,  of  potassium  nitrate,  and  as  little  as  17'21  per  cent,  of  sugar, 
with  22'13  per  cent,  of  protc'ids.  J.  M.  H.  M. 
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Detection  of  Chlorides,  Bromides,  and  Iodides.  By  G. 
Dexigi^s  (Bull.  Soc.  Chim.  [3],  4,  4«1— 483).— The  mixture  is 
strongly  acidified  with  sulphuric  acid  and  the  iodine  and  bromine  are 
separately  liberated  by  successive  treatment  with  ferric  chloride  and 
potassium  chromate.  The  iodine  is  characterised  by  starch  paper,  and 
the  bromine  by  introducing  a  red  moistened  with  sodium  hydroxide 
solution  into  the  tube  in  which  the  halogen  is  being  evolved.  On 
then  placing  the  rod  in  aniline  water,  the  hypobromite  formed  gives 
an  orange-yellow  coloration.  If  all  three  halogens  are  present,  the 
iodine  and  bromine  must  be  removed  by  continuous  boiling  of  the 
acidified  solution  with  potassium  chromate  ;  potassium  permanganate 
is  then  added,  and  the  chlorine  evolved  tested  with  a  rod  dipped  in 
soda  solution,  as  in  the  case  of  bromine  ;  it  gives  a  violet  coloration 
with  aniline  water.  T.    G.  K. 

Voliunetric  Estimation  of  Chlorides  in  Urine.  By  A.  Corvi 
(C'/ie7».  C'e?i^r.,  1890,  ii,  795;  rOrosi,  13,  253— 255).— The  chloride 
is  precipitated  with  an  excess  of  N/10  solution  of  silver  nitrate,  and 
the  excess  of  silver  determined  by  titration  with  potassium  ferro- 
cyanide  solution  of  equivalent  strength  ;  feme  sulphate  is  employed 
as  indicator. 

10  c.c.  of  urine  is  acidified  with  a  few  drops  of  nitric  acid,  and 
50  c.c.  of  the  silver  chloride  solution  is  added.  The  volume  of  the 
solution  is  noted,  then  filtered,  and  one  thii-d  of  the  filtrate  titrated 
witb  ferrocyanide.  J.  W.  L. 
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Estimation  of  Nitric  and  Nitrous  Acids  in  Potable  Waters. 

By  M.  RosEXFKLD  {Zett.  anal.  Chem.,  29,  661 — 664). — -Under  certain 
conditions,  the  reaction  of  nitric  and  nitrous  acids  with  pyrogallol 
affords  one  of  the  most  sensitive  means  for  their  detection  and 
approximate  estimation.  3  c.c.  of  the  water  to  be  tested  is  rapidl}- 
mixed  in  a  conical  test  glass  with  6  c.c.  of  concentrated  sulphuric 
acid ;  one  drojD  of  a  1  per  cent,  solution  of  pyrogallol  is  then  added, 
and  cautiously  mixed  with  the  upper  two-thirds  of  the  liquid.  In  a 
few  minutes  or  immediately,  according  to  the  amount  of  nitric  acid 
present,  a  dark-brown  to  violet  colour  is  produced.  As  little  as  1  milli- 
gram of  nitric  anhydride  per  litre  can  be  detected,  and-  up  to 
15  milligrams  per  litre  comparisons  of  the  depth  of  colour  with 
standards  furnish  a  roughly  approximate  estimation.  The  test-glass 
for  the  oj^eration  must  not  be  wiped,  nor  raust  more  than  one  drop  of 
the  pyrogallol  solution  be  used,  unless  the  colour  disajDpears  on 
shaking,  which  may  happen  when  much  nitrate  is  present. 

For  nitrous  acid,  a  solution  is  made  containing  O'o  gram  of  pyro- 
gallol, 90  c.c.  of  water,  and  10  c.c.  of  sulphuric  acid.  Of  this  mix- 
ture, 2  c.c.  is  added  to  100  c.c.  of  the  water  in  a  cylinder.  0"04  milli- 
gram of  nitrous  anhydi'ide  in  the  100  c.c.  produces  a  yellow  colour 
immediately  ;  with  O'Ol  milligram,  the  colour  develops  only  in  seven 
hours.  Up  to  0'05  milligram,  a  difference  of  O'OOS  milligram  is  per- 
ceptible. M.  J.  S. 

Detection  of  Carbonic  Oxide  in  Blood.  By  M.  Rubner  (Zeit. 
anal.  Chem.,  30,  112;  from  Arch.  Mi/giene,  10,  397). — The  blood  is 
shaken  for  a  minute  in  a  test-tube  with  four  or  five  volumes  of  lead 
acetate  solution.  Blood  containing  carbonic  oxide  remains  red, 
whilst  normal  blood  becomes  brownish,  and  ultimately  chocolate- 
brown  and  greyish-brown.  The  difference  is  still  recognisable  when 
the  carbonic  oxide  blood  is  diluted  with  eight  or  nine  volumes  of 
normal  blood.  M.  J.  S. 

Analytical  Methods  for  Alkali  Works.  By  G.  Lunge  (J.  Soc. 
Chem.  IiuL,  9,  1013 — 1019). — Estimation  of  Sulphur  in  Pyrites. — The 
author's  method  (Abstr.,  1881,  193)  adopted  in  the  "  Pocket  Book 
for  Aikali  Makers,"  although  severely  criticised  by  Jannasch  and 
Richards  (Abstr.,  1889,  926),  has  stood  the  test  of  practical  applica- 
tion since  its  introduction  in  1881.  Jannasch  confused  the  method 
with  an  older  process,  and  subsequently  acknowledged  that  the 
author's  1881  method  gave  results  agreeing  closely  with  the  numbers 
obtained  by  his  own  method  (Abstr.,  1889,  1244).  For  estimating 
the  sulphur  in  burnt  pyrites,  the  author  now  prefers  the  method 
recommended  by  Watson  (Abstr.,  1889,  306). 

Testing  Pyrites  Burner  Gases. — Reich's  method  can  no  longer  be 
considered  accurate,  as  it  has  been  proved  by  many  observers  that 
burner  gases  contain  sulphuric  anhydride.  The  author  thei'efore 
proposes  to  estimate  the  total  sulphur  acids  in  burner  gases  by 
absorption  in  a  solution  of  soda,  using  phenolphthalein  as  indicator. 
For  this  purpose,  Reich's  apparatus  is  employed,  but  it  is  found 
desirable  to  nnjdify  the  absorbing  bottle  by  sealing  the  inlet-tube 
for  the  gas  at  the  bottom,  and  i:)erforating  it   below  the  level   of  the 
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liquid  witli  several  pin-holes,  through  wliich  the  gases  issue  in 
minute  bubbles  instead  of  one  large  babble.  In  (-ilcnlating  the 
results,  it  is  necessary  to  take  careful  readings  of  the  thermometer 
and  barometer  for  correcting  the  volume  of  gas  aspirated. 

Testing  the  Chamber  Exit  Gases. — The  well-known  prescriptions  of 
the  Plnglish  Alkali  Makers'  Association  can  be  greatly  simplified  by 
introducing  the  above  process  with  caustic  soda  and  phenolphthale'in, 
which  has  already  been  done  with  great  practical  success.  It  has 
also  been  found  necessary  to  revise  the  methods  for  estimating  the 
nitric  oxide  in  the  exit  gases.  With  regard  to  the  best  form  of 
alisoi'bing  ajiparatus,  the  author  after  many  trials  decided  in  favour 
of  the  10-bull)  tube,  which  for  greater  security  may  be  enlarged  to 
15  bulbs.  Concerning  the  best  absorbent,  the  final  conclusion  was 
that  so  far  no  better  mode  of  estimating  the  nitric  oxide  contained  in 
the  exit  gases  is  known  than  that  of  passing  them  thi-ough  a  titrated 
solution  of  potassium  permanganate  strongl}-  acidified  with  sulphuric 
acid,  and  contained  in  a  lo-bulb  tube.  At  the  end  ol"  the  operation 
an  excess  of  a  titrated  solution  of  ferrous  sulphate  is  added,  and  the 
mixture  again  titrated  with  standard  permanganate. 

Estiviation  of  Free  Lime  in  Black  Ash. — 50  grams  of  the  sample  is 
quickly,  but  thoroughly,  ground  to  a  tine  powder,  which  is  trans- 
ferred to  a  litre  flask,  and  covered  with  lukewarm  distilled  water  freed 
from  carbonic  anhydi'ide  by  boiling.  The  mixture  is  at  once  well 
shaken,  and  the  agitation  is  repeated  several  times  during  two  hours. 
This  prevents  the  formation  of  a  hard  cake  at  the  bottom  which  does 
not  further  disintegrate.  The  flask  is  then  filled  up  to  the  mark,  and 
special  samples  ai'e  taken  out  with  a  pipette  for  the  estimation  of 
free  lime,  and  if  required  for  total  lime  (see  below),  the  contents 
being  thoroughly  shaken  up  each  time.  In  the  test  for  free  lime,  the 
contents  of  the  pipette  are  run  into  a  beaker,  an  excess  of  barium 
chloride  is  then  added,  and  the  solution  titrated  in  the  cold  with 
N/5  oxalic  acid,  using  pheuolphthalein  as  indicator. 

Estimation  of  Total  Soda  and  Total  Lime  in  Black  Ash. — In  the  test 
for  total  lime,  the  contents  of  the  pipette  are  transferred  to  an  Erlen- 
meyer  flask,  mixed  with  a  few  c.c.  of  strong  hydrochloric  acid  and 
boiled.  A  drop  of  naethyl-orange  is  now  added,  and  sodium  carbonate 
solution  run  in  until  the  pink  colour  has  just  disappeared.  30  c.c.  of 
I»r/5  sodium  carbonate  is  then  added  from  a  burette,  and  the  mixture 
boiled  to  precipitate  all  the  calcium  carbonate.  This  is  then  washed 
into  a  200-c.c.  flask,  and  100  c.c.  of  the  clear  portion  titrated  with 
N/5  hydrochloric  acid  to  determine  the  quantity  of  sodium  carbonate 
taken  up  by  the  lime  present.  For  the  ordinary  black  ash  tests,  the 
clear  portion  of  the  original  black  ash  solution  is  used. 

Estimation  of  available  Soda  in  Alkali  Waste. — At  some  Lancashire 
works,  the  aqueous  extract  is  treated  with  carbonic  anhydride,  the 
mixture  boiled  to  decompose  the  calcium  hydi'Ogen  carbonate,  and 
the  clear  solution  titrated.  The  author  finds  that  this  method  gives 
concordant  results  practically  identical  with  those  obtained  even  more 
quickly  by  zinc  carbonate,  which  requires  only  15  minutes'  boiling, 
whilst  the  treatment  with  carbonic  anhydride  must  be  carried  on  for 
at  least  one  hour  (less  being  insufficient). 
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Estimaiio)!,  of  Hydrogen  Sidphidr  and  Sulphurous  Anhydride  in  the 
same  Gaseous  Mixture. — The  author  proposes  to  pass  the  gases  through 
a  bulb  apparatus  containing  iodine  solution,  followed  by  another 
apparatus  containing  a  little  standard  soda  solution.  At  the  end  of 
the  operation  the  contents  of  both  apparatus  are  united.  The  mix- 
ture should  have  an  acid  reaction,  otherwise  it  must  be  acidified  with 
a  known  quantity  of  standard  acid.  The  unused  iodine  is  then 
estimated  by  means  of  sodium  thiosulphate,  after  which  methyl- 
orange  is  added,  and  standard  soda  run  in  to  neutral  reaction.  This 
method  gives  all  data  required  for  estimating  sulphurous  anhydride 
aiid  hvdrogen  sulphide,  since  the  latter  liberates  only  its  equivalent 
of  hydrogen  iodide,  whilst  the  former,  in  addition  to  its  equivalent  of 
hydrogen  iodide,  also  yields  an  equivalent  quantity  of  sulphuric  acid. 
If  ni  represents  the  difference  between  the  quantity  of  iodine  solution 
originally  employed  and  that  of  thiosulphate  used  in  retitrating,  n 
the  decinormal  soda  solution  originally  employed,  and  o  the  quantity'- 
of  soda  used  in  the  end  for  establishing  neutrality,  the  quantity  of 
sulphur  present  is  found  by  the  following  expressions  : — 

S  in  HoS  and  SO,  =  0-0016m. 

S  in  SO.  =  0-00l6(n  +  0  -  m). 

D.  B. 

Estimation  of  Available  Soda  in  Commercial  Caustic  Soda. 
By  J.  Watson  (/.  Soc.  Ghem.  Ind.,  9,  1107—1108). — In  the  pre- 
ceding abstract,  Lunge,  in  referi'ing  to  the  method  used  at  some  Lan- 
cashire works,  mentions  that  less  than  one  hour's  treatment  with 
carbonic  anhydride  is  not  sufficient  to  effect  the  necessary  reaction. 
The  author  has  used  the  method  in  question  for  a  number  of  years, 
and  has  always  obtained  satisfactory  results  by  proceeding  in  the 
following  manner  : — 20  grams  of  waste  is  treated  with  about  150  to 
200  c.c.  of  warm  distilled  water  ;  after  stirring  and  allowing  to  remain 
for  about  an  hour,  the  clear  liquid  is  decanted,  and  carbonic  anhydride 
passed  in  for  three  to  five  minutes.  This  at  first  causes  a  milki- 
ness,  owing  to  pi'ecipitation  of  calcium  carbonate,  the  solution  sub- 
sequently becomes  clear  as  the  carbonate  is  dissolved  as  calcium 
hydrogen  carbonate  in  the  excess  of  carbonic  anhydride,  hydrogen 
sulphide  is  then  evolved,  and  at  this  point  the  author  considers  that 
sufficient  gas  has  been  passed  through  the  solution.  He  then 
evaporates  to  at  least  half  the  original  volume,  filters  off,  and  washes 
the  calcium  carbonate,  titrating  the  alkali  in  the  filtrate  with  a 
dilute  standard  acid,  and  using  methyl-orange  as  indicator. 

D.  B. 

Test  for  Thiosulphate  in  Sodium  Hydrogen  Carbonate.  By 
F.  Mu.sSET  (Zeit.  anal.  Ghem.,  30,  45). — -5  grams  of  the  salt  is  rubbed 
with  O'l  gram  of  calomel  and  two  drops  of  water.  The  smallest 
trace  of  thiosulphate  reveals  itself  by  blackening  the  cilomel. 

M.  J.  S. 

Analysis  of  Commercial  Sodium  Fluoride.  By  E.  Hintz  and 
H.  Weber  (Zeit.  anal.  Ghem.,  30,  30 — ^33). — A  specimen  of  this 
material  was  strongly  alkaline,  and  showed  by  qualitative  analysis 
the  presence   of  mucli    sodium    carbonate   and  silici,   with   smaller 
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quantities  of  sulphates  and  cliloiides,  potassium,  calcium,  mag- 
nesium, aluminium,  and  ferric  oxides. 

Esfimation  of  Silica  and  Fluorine. — About  2 — 3  grams  of  the  sample 
was  boiled  with  ammonium  carbonate  in  a  platinum  basin,  and  the 
insoluble  residue  preserved.  The  filtrate  was  treated  with  a  solution 
of  zinc  oxide  in  ammonia,  and  the  ammonia  boiled  off;  the  precipitate 
was  then  dissolved  in  nitric  acid,  and  the  silica  rendered  insoluble  by 
evaporation.  Tlie  united  portions  of  impure  silica  were  fused  with 
sodium  carbonate  and  recovered  by  evaporation  with  acid.  The  filtrate 
from  the  zinc  precipitate  was  precipitated  hot  with  calcium  chloride, 
aud  the  precipitate  thus  produced,  consisting  of  calcium  carbonate 
and  fluoride,  was,  after  washing  and  ignition,  decomposed  by  acetic 
acid  ;  the  excess  of  acetic  acid  was  evaporated,  and  the  calcium  fluoride 
washed,  ignited,  and  weighed. 

For  estimating  the  sulphuric  acid,  20  grams  was  heated  with 
water  and  made  up  to  a  litre  ;  a  portion  of  the  clear  solution  was 
acidified  in  a  platinum  basin,  precipitated  with  barium  chloride, 
filtered  in  a  platinum  funnel,  and  the  precipitate  fused  with  sodium 
carbonate  for  its  purification.  Similarly,  for  the  estimation  of  the 
chlorine  by  precipitation  with  silver  nitrate,  the  operations  were  per- 
formed in  platinum.  The  cai'bonic  anhydride  was  expelled  by  boiling 
with  tartaric  acid,  collected,  and  weighed. 

For  the  various  bases,  the  substance  was  evaporated  with  sulphuric 
acid  and  the  metals  separated  by  ordinary  processes.  The  water 
was  estimated  by  heating  a  weighed  quantity  in  a  stream  of  dry  air 
and  collecting  the  water  in  a  calcium  chloride  tube. 

For  estimating  that  portion  of  the  silica  present  as  sand,  the 
insoluble  residue  of  the  original  substaitce  was  boiled  with  sodium 
carbonate  and  hydroxide,  and  the  insoluble  matter  purified  by 
hydrochloric  acid. 

The  composition  found  Avas  as  follows  : — 

Sodium  fluoride 65'65 

,,        chloride 0*74 

,,       carbonate 1389 

„       sulphate 1-96 

Potassium  sulphate 0'74 

Soda  (combined  with  silica) I'SO 

Silica  (partly  combined  ^vith  soda) lO'll 

Calcium  carbonate 0"25 

Magnesium  carbonate , 0"32 

Ferric  oxide 0"48 

Alumina 0'17 

Water 397 


99-78 

M.  J.  S. 

Analysis  of  Commercial  Barium.  Hydroxide.     By  E.  Hintz 

and  H.  Weber  {Zeit.  anal.  Ghem.,  30,  24—29). — A  specimen  examined 

by  the  authors  contained  barium  hydroxide,  carbonate,  sulphate,  thio- 

sulphate,  sulphide,    and    sulphite.       On    treatment    with   water,    the 
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carbonate,  sulphate,  all  the  sulphite,  and  part  of  the  thiosulphate 
remained  undissolved. 

About  20  gi-ams  of  the  substance  was  treated  -with  boiling  water, 
made  up  to  500  c.c,  allowed  to  deposit,  and  the  total  barium  in  50  e.c. 
of  the  clear  solution  determined  gravimetrically.  For  the  sulphide 
estimation,  250  c.c.  was  poured  into  pure  potash,  to  which  a  iew 
drops  of  lead  acetate  had  been  added.  The  precipitate  of  lead 
sulphide  and  barium  carbonate  was  oxidised  by  bromine  and  hydro- 
chloric acid,  and  the  lead  sulphide  thus  converted  into  barium  sulphate. 
In  this  operation  it  is  necessary  to  use  enough  potash  to  prevent  pre- 
cipitation of  lead  thiosulphate :  also,  if  much  sulphide  is  present,  the 
barium  sulphate  precipitate  may  contain  lead  sulphate,  in  which  case 
it  must  be  fused  with  alkaline  carbonates,  and  the  aqneous  solution 
treated  with  carbonic  anhydride  before  repi-ecipitating  as  barium 
sulphate.  The  filtrate  from  the  lead  sulphide  was  now  oxidised  by 
bromine  and  hydrochloric  acid,  to  convert  the  thiosulphate  into 
barium  sulphate.  This  precipitate  may  also  contain  lead.  The  differ- 
ence between  the  total  soluble  barium  and  that  found  as  sulphide  and 
thiosulphate  gave  the  amount  of  hydroxide. 

For  estimating  the  sulphate,  5  grams  was  boiled  with  dilute  hydro- 
chloric acid  in  a  stream  of  carbonic  anhydride.  The  whole  was 
evaporated  to  dryness,  taken  up  with  water  and  a  few  drops  of 
hydrochloric  acid,  and  the  undissolved  portion  fused  with  alkaline 
carbonates ;  the  sulphuric  acid  was  then  precipitated  from  the  solu- 
tion of  the  fusion.  For  the  sulphite  and  undissolved  thiosulphate.  the 
insoluble  residue  of  10  grams  was  treated  with  hydrochloric  acid,  in  a 
flask  connected  Avith  an  inverted  condenser  and  two  Peligot  tubes 
containing  bromine  and  hydrochloric  acid,  whilst  carbonic  anhydride 
was  passed  through  the  apparatus.  The  sulphurous  anhydride  from 
both  the  sulphite  and  thiosulphate  was  retained  by  the  bromine,  and. 
after  evaporating  to  dryness,  was  weighed  as  barium  sulphate.  The 
thiosulphate  was  estimated  from  the  sulphur  left  in  the  decomposition 
flask  with  bai"ium  sulphate.  It  was  oxidised  by  bromine  and  hydro- 
chloric acid,  and  weighed  after  fusion  with  carbonates  and  repre- 
cipitation. 

The  carbonate  was  estimated  by  mixing  10  grams  of  the  substance 
with  a  strong  solution  of  potassium  permanganate  and  decomposing 
by  nitric  acid.  The  carbonic  anhydride  evolved  was  passed  through 
a  tube  containing  pumice  stone  moistened  with  permanganate  and 
inserted  between  the  evolution  flask  and  the  absorption  tube. 

The  composition  of  the  specimen  analysed  was  as  follows  : — 

Barium  hydroxide,  Ba(0H2)  +  SH.O  94-31  per  cent. 

,,        sulphate 0'52         ,, 

„        sulphite    0'07         ,, 

„ .       thiosulphate 0'70  „ 

,,        carbonate 1"75         ,, 

„        sulphide    0"04  „ 

M.  J.  S. 

Separation  of  Barium  from  Calcium.  By  R.  Fresexius  (Zeit. 
anal.     Chem.,    30,    18 — 23). — Precipitation    by    normal    ammonium 
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cliromate  from  a  dilute,  hot  solution  of  tlio  two  chloriJes,  feebly 
acidified  with  acetic  acid,  filtration  after  cooling,  and  washing-,  first 
with  ammonium  cliromate  and  then  with  warm  water,  gave  a  fairly 
satisfactorj'  i-esult,  the  baryta  found  being  0'3127  gram,  instead  of 
O'SIO^.  A  little  calcium  was  therefore  retained  by  the  precipitate, 
and  this  was  also  the  case  vvhen  more  acetic  acid  was  used  (2  c.c.  to 
200  c.c.  of  solution  containing  O")  gram  of  the  bases),  together  with 
6  grams  of  ammonium  acetate,  and  the  pi-ecipitate  was  most  tho- 
roughly washed  by  digesting  with  hot  water  and  filtering  after 
cooling.  By  double  precipitation,  a  slight  deficiency  of  barium  and  a 
trifling  excess  of  calcium  were  obtained ;  the  separation  was,  how- 
ever, more  nearly  perfect.  The  first  pi'ecipitate  was  dissolved  in  a 
little  nitric  acid,  and  the  diluted  solution  precipitated  by  ammonium 
acetate  and  cliromate. 

Precipitation  with  hydrofluosilicic  acid  and  washing  with  dilute 
alcohol  did  not  give  complete  separation,  a  little  calcium  being  pi^e- 
cipitated.  A  more  satisfactoiy,  but  still  not  quite  perfect,  separation 
resulted  Avhen  the  precipitate,  after  slight  washing  with  weak  alcohol, 
■was  repeatedly  digested  with  cold  water,  the  aqueous  washings  con- 
centrated, reprecipitatcd  with  4  drops  of  hydrofluosilicic  acid  and  one- 
third  volume  of  alcohol,  and  the  small  precipitate  added  to  the  main 
one.  A  combined  method,  precisely  similar  to  that  finally  adopted 
for  strontium  (Abstr.,  1890,  925),  gives  an  almost  perfect  separation. 

:\[.  .T.  S. 
Detection  and  Estimation  of  small  quantities  of  Aluminium 
in  Iron  and  Steel.  By  A.  Cakxot  {Gompt.  rend..  Ill,  914 — 91G). — • 
10  grams  of  the  metal  is  dissolved  in  hydrochloric  acid  in  a  platinum 
vessel,  diluted,  and  filtered.  The  greater  part  of  the  free  acid  is 
nearly  neutralised,  first  with  ammonia  and  afterwards  witli  sodium 
carbonate.  Sodium  thiosulphate  is  added,  and  when  the  violet  colora- 
tion has  completely  disappeared  and  the  solution  contains  only  ferrous 
salt,  2  to  3  c.c.  of  a  saturated  solution  of  sodium  phosphate  and  about 
20  c.c.  of  a  solution  of  .sodium  acetate  are  added,  and  tlie  liquid  is 
boiled  until  all  sulphurous  anhydride  is  expelled.  The  precipitate, 
which  consists  chiefly  of  aluminium  phosphate,  with  some  silica  and 
ferric  phosphate,  is  washed  with  boiling  water,  redissolved  in  dilute 
hydrochloric  acid,  tlie  silica  filtered  off,  the  filtrate  diluted  to  100  c.c, 
and  the  precipitation  repeated  in  precisely  the  same  manner.  The 
precipitate  is  washed  with  boiling  water,  dried,  and  weighed. 

C.  H.  B. 
Estimation  of  Ferric  Oxide  and  Alumina  in  Phosphates. 
By  V.  Gruber  {Zeif.  anal.  Chem.,  30,  9 — 14). — The  "conventional 
method  "  yields  high  results  at  the  first  precipitation,  owing  to  the 
retention  of  much  calcium  phosphate  with  the  insoluble  phosphates, 
whilst  after  a  second  treatment,  the  results  are  too  low,  in  consequence 
of  the  solubility  of  aluminium  phosphate  in  acetic  acid.  The  author 
has  not  been  able  to  obtain  accurate  results  by  Stutzer's  method,  in 
which  the  phosphoric  acid  is  removed  by  molybdate.  Glaser's  method, 
however  (Abstr.,  1890,  420),  aifords  results  which  are  in  all  cases 
concordant,  and  has  been  accepted  by  the  Conference  of  the  Repre- 
sentatives of  the  Artificial  Manure  Industry,  held  at  Bremen.  Only 
VOL.  LX.  2  1 
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in  cases  wliere  it  is  desirable  to  estimate  the  iron  and  aluminium 
separately,  is  tliere  any  necessity  for  tlie  I'emoval  of  the  phosphoric 
acid  by  molybdate.  M.  J.  S. 

Dry  Assay  of  Tin  Ores.  By  H.  0.  Hoffmann  (Chem.  Neics,  62, 
27G— 277,  291—293.  300—302,  316—817;  continued  from  p.  246).— 
Rickett's  method  for  the  assay  of  the  ores  containing'  silica  only, 
namely,  fusion  with  h.a?matite,  potassium  cyanide,  and  charcoal  in  a 
luted,  cliarcoal-lined  crucible,  is  regarded  as  of  little  value  to  the 
assayer,  beyond  substantiating  the  fact  that  iron  carries  down  all  the 
tin.  With  such,  ores,  it  is  best  to  separate  the  black  tin  by  vanning, 
and  then  reduce  it  with  potassium  cyanide.  Mitchell's  method  of 
fusion  with  ferric  oxide,  fluorspar,  and  charcoal  for  the  assay  of 
siliceous  tin  ores  and  slags,  gave  neither  buttons  nor  prills  in  the 
hands  of  the  author,  Avho  recommends,  in  preference,  decomposing  the 
finely  pulverised  slag  with  sodium  or  potassium  hydrogen  sulphate 
and  treating  with  acid  ;  the  tin  is  easily  estimated  in  the  resulting 
mixture  of  stannic  oxide  and  silica.  Experiments  with  the  method 
due  to  Bloxani.  namely,  mixing  5  grams  of  ore  with  5  grams  each  of 
potassium  cyanide  and  ferrocjanide,  reserviug  5  grams  of  the  former 
salt  for  the  top  of  the  crucible,  give  results  differing  by  1  gram. 

By  the  Cornish  methods  of  assapng  black  tin  by  heating  in  char- 
coal-lined crucibles,  with  or  without  anthracite  and  fluorspar,  unsatis- 
factory results  were  obtaiued,  owing  to  the  difficulty  of  separating  the 
heavy  slag  from  the  fine  tin.  Of  all  the  various  methods  and  modifi- 
cations recommended  by  different  aitthorities,  the  author  is  of  oj^inion 
that  the  German  method  and  the  method  of  fusion  with  potassium 
cyanide  are  the  only  two  which  give  entirely  satisfactory  results. 

The  next  point  taken  into  consideration  is  the  influence  of  asso- 
ciated minerals  on  the  working  of  these  two  methods.  Pulverised 
quartz,  felspar  (albite),  mica  (muscovite),  garnet  (almandite),  tour- 
maline, and  columbite  were  respectively  mixed  with  black  tin  in 
different  proportions,  and  submitted  to  assay;  the  results  are  tabu- 
lated and  described. 

"When  the  German  method  was  used,  the  quartz  decreased  the  pro- 
portion of  soft  slag  formed  on  the  top  of  the  borax  slag,  w'hich 
became  finer,  harder,  more  plentiful,  and  less  vitreous  as  the  silica 
increased,  whilst  the  buttons  separated  well,  but  the  yield  of  tin  was 
diminished ;  mixing  the  ore  with  basic  flux  proved  very  detrimental ; 
felspar  gave  slags  similar  to  those  with  quartz,  but  more  stony  and 
adhesive  to  the  button ;  the  latter  was  dark,  brittle,  hard  to  cut,  and 
contained  iron,  whilst  some  tin  had  slagged.  Mica  and  tourmaline 
produced  a  similar,  but  more  marked,  effect  than  felspar,  more  iron 
was  reduced  and  more  tin  lost,  and  w^hen  the  proportions  of  added 
mineral  amounted  to  50  per  cent.,  no  proper  fusion  ensued ;  with  the 
garnet,  the  salt  slags  were  less  crystalline  than  usual,  the  borax  slags 
became  stony,  tough,  and  opaque,  the  buttons  all  dark-grey,  hard  to 
cut,  brittle,  and  rich  in  iron,  the  results,  in  the  author's  opinion,  were 
uniform,  and  appear  to  indicate  that  if  tin  is  to  be  recovered  from 
siliceous  ore  as  an  alloj",  a  basic  silicate  of  iron  is  the  best  flux  for  the 
purpose;    Avith  columbite,   the    salt  slags  were  stony  and  dull,  the 
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borax  slags  brittle,  vitreous,  and  of  resinous  lustre,  whilst  the  buttons 
were  dark-grej,  becoming  black  and  ferruginous,  the  quantity  of  iron 
increasing  with  the  percentage  of  colambite  added. 

When  the  cyanide  process  was  employed,  quartz  gave  lustrous, 
coarsely  crystalline  slags,  increasing  in  hardness  as  the  quantity  of 
quartz  was  increased,  the  appearance  of  the  button  being  unaltered  by 
the  silica  ;  felspar  and  mica  produced  but  little  effect  beyond  making- 
the  lower  slag  more  porous,  the  buttons  were  unaltered,  and  the  loss 
ot  tin  was  less  than  in  the  German  process ;  tourmaline  had  no  effect ; 
garnet  coloured  the  lower  slag,  which  increased  in  quantity  with  the 
garnet  added,  the  button  was  ferruginous,  but  some  tin  slagged ; 
columbite  gave  an  increasingly  porous  and  coloured  under  slag,  and 
a  white,  bright,  malleable,  soft  button,  containing  but  little  iron. 

With  regard  to  the  interference  of  impurities,  the  cyanide  process 
therefore  comes  off  the  best,  but  the  German  method  is  cheaper. 

Taking  into  account  the  interference  of  impurities,  it  is  important 
to  T-emove  them  as  far  as  possible  before  the  assay;  most  of  them,  the 
non-metallic  ones,  can  be  removed  by  crushing,  sizing,  and  panning, 
the  metallic  ones  by  roasting,  chilling,  and  treating  with  nitrohydro- 
chloric  acid.  This  also  removes  garnets,  and  metallic  iron  coming 
from  the  grinding  implements  ;  the  concentrates  may,  if  necessary,  be 
treated  with  hydrofluoric  acid ;  the  roasting,  moreover,  makes  some 
samples  of  cassiterite  more  friable  and  more  readily  reducible. 
Altogether,  it  is  considered  that  by  the  careful  u.se  of  the  few  correct 
methods  of  preparation  and  assaying,  the  dry  assay  of  purified  black 
tin  and  tin  ores  will  give  more  accurate  results  than  the  dry  assay 
of  auv  other  base  metal.  D.  A.  L. 

Analysis  of  Brandy  and  Alcohol.  By  E.  ]\[ohler  {Compt.  rend., 
112,  53 — 55). — Ethereal  salts. — 100  c.c.  of  the  distilled  alcohol  is 
boiled  for  an  hour  with  20  c.c.  of  decinormal  potash  in  a  reflux 
apparatiis  ;  the  excess  of  potash  is  determined,  and  the  rest  is  calcu- 
lated to  ethyl  acetate. 

Aldehydes  are  estimated  by  means  of  the  coloration  with,  rosaniline 
bisulphite,  the  intensity  of  the  colour  of  the  solution  examined  being 
compared,  by  means  of  a  Duboscq  colorimeter,  with  the  coloration 
given  by  a  solution  of  aldehyde  of  known  strength  ;  10  c.c.  of  a  001 
per  cent,  solution  of  acetaldehyde  in  alcohol  of  50°  is  a  convenient 
quantity  to  employ  as  a  first  standard. 

Higher  alcohols. — 100  c.c.  of  the  distilled  liquid  is  mixed  with  1  c.c. 
of  aniline  and  1  c.c.  of  phosphoric  acid  of  45°B  to  retain  the  aldehydes, 
and  after  cohobating  for  an  hour,  is  distilled  to  dryness  in  a  solution 
of  salt.  The  distillate  is  treated  with  sulphuric  acid  of  66°,  and  the 
coloration  is  compared  with  that  given  by  an  alcohol  containing 
0'250  gram  of  isobutyl  alcohol  per  litre. 

Nitrogen  corapounds. — 100  c.c.  of  the  undistilled  liquid  is  distilled 
to  dr}Tiess  with  2  c.c.  of  a  solution  of  phosphoric  acid  of  45°  B,  the 
residue  is  dissolved  in  about  1000  c.c.  of  distilled  water,  mixed  with 
10  grams  of  sodium  carbonate,  and  distilled,  the  distillate  being 
Nesslerised.  Alkahne  potassium  permanganate  is  then  added,  and 
distillation  and  Xesslerising  is  repeated.     The  first  operation  gives 
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the  nitrogen  present  as  ammonium  compounds  and.  amides,  and  the 
second  gives  the  nitrogen  existing  as  pyridine  bases  and  alkaloids. 
Several  analj^ses  of  brandy  and  alcohol  are  given.  C.  H.  B. 

Estimation  of  Sugar  in  the  Blood.  By  F.  Schenck  (Pfliigers 
Archil-,  47,  621 — 629). — In  connection  with  a  previous  communica- 
tion on  this  subject  (this  vol.,  p.  350),  the  autlior  defends  himself 
against  criticisms  passed  on  his  method  bv  Salkovrski  (Centr.  med. 
Wiss., 1890,  Xo.  17),  and  Rohmann  (Ceatr.  Physiol,  1890,  Heft  1),  but 
admits,  after  carrying  out  experiments  on  dialysis,  that  probably  the 
sugar  and  the  prote'id  are  not  in  chemical  combiuation. 

W.  D.  H. 

Testing  Cassia  Oil.  By  E.  Hirschsohx  (Zeit.  anal.  Chem.,  30,. 
99—103;  from  Plann.  Zeit.  Bussland,  29,  225).— 1.  The  oil  is 
shaken  in  a  graduated  tube  with  tliree  volumes  of  light  petroleum 
(0'65).  A  diminution  in  its  volume  indicates  the  presence  of  other 
ethereal  or  fat  oils,  or  of  resin  or  kerosene :  an  increase  would 
probably  be  due  to  the  presence  of  much  castor  oil.  2.  The  petroleum 
extract  is  shaken  with  copper  hydroxide.  A  blue  solution  indicates 
colophony  or  copaiba  balsam.  3.  One  volume  of  the  oil  must  give  a 
clear  or  merely  opaline  soltttion  with  three  volumes  of  70  per  cent, 
alcohol  at  15''.  A  turbidity  or  sediment  indicates  the  presence  of 
petroleum,  or  of  foreign  ethereal  or  fatty  oils,  or  of  a  large  excess  of 
colophony.  4.  The  alcoholic  solution  from  3  is  poured  into  half  its. 
volume  of  a  cold  saturated  solution  of  lead  acetate  in  70  per  cent, 
alcohol.     No  jn-ecipitate  should  be  produced. 

To  estimate  the  cinnamaldehyde  in  the  oil,  75  grams  of  it  is  well 
shaken  in  a  capacious  flask  with  300  c.c.  of  a  boiling,  30  per  cent, 
solution  of  sodium  hydrogen  sulphite.  After  a  short  repose,  200  c.c. 
of  hot  water  is  added,  and  the  whole  is  warmed  on  the  water- 
bath  until  the  com2:)ound  of  the  aldehyde  with  the  sulphite  is  com- 
pletely dissolved,  when  ihe  constituents  other  than  aldehyde  and  all 
the  impurities  form  an  oily  layer  on  the  surface.  After  cooling,  this 
oily  layer  is  dissolved  in  ether,  and  the  filtered  ethereal  solution  is 
evaporated  in  a  tared  beaker  as  rapidly  as  possible  on  the  water-bath, 
and  is  weighed  at  intervals  of  ten  minutes.  When  two  weighings 
differ  by  no  more  than  03  gi'am,  the  last  but  one  is  taken  as  that  of 
the  non-aldehydic  substances  present.  The  cinnamaldehyde  is  known 
from  the  difference.  Cinnamic  acid,  if  present,  may  be  removed  by 
shaking  the  oil  with  hot  sodium  carbonate  solution,  and  the  amount 
found  deducted  from  that  of  the  aldehyde  ascertained  as  above. 

A  rough  technical  method  for  the  same  purpose  consists  in  placing* 
10  c.c.  of  the  oil  in  a  special  flask  of  about  100  c.c.  capacity,  with  a 
cylindrical  neck  graduated  in  tenths  of  a  cubic  centimetre.  The  oil 
is  treated  in  the  flask  with  the  sodium  hydrogen  sulphite,  and  when 
the  crystalline  sulphite  has  been  completely  dissolved  by  prolonged 
heating  on  the  water-bath,  and  the  non-aldehyde  constituents  have 
formed  a  clear  oily  layer  on  the  surface,  they  are  driven  up  into  the 
graduated  neck  by  cautious  addition  of  sulphite  solution,  and  their 
volume  read  off  when  cold.  The  specific  gravity  of  the  non-aldehydic 
oil  may,  without  serious  error,  be  taken  as  1'06  at  20°,  or  identical 
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•with  that  of  the  oricrinal  cassia  oil.     A  good  cassia  oil  should  contain 
at  least  To  per  cent,  of  cinnamaldehyde.  M.  J.  S. 

Estimation  of  Acidity  in  Lubricating  Oils.  By  Holde  (Chem. 
Cenir.,  16'JU.  ii,  iJG8 ;  from  J/i7/.  koniy.  iechti.  Vers.-Anstalf,  Bo'lin, 
1890,  lol — 153). — In  the  case  of  light-coloured  oils,  the  author  re- 
commends measuring  exactly  10  c.c.  into  a  300  c.c.  Erlenraeyer  flask, 
•washing  the  measure  with  a  mixture  of  8  parts  of  ether  and  2  parts  of 
absolute  alcohol  containing  a  little  phenolphthale'in,  and  titrating 
with  standard  alcoholic  .soda  (1  c.c.  of  "which  =  0"005  gram  SO3). 

In  the  case  of  dark-coloured  oils,  where  the  colour  would  prevent 
the  alkaline  phenolphthale'in  from  being  seen,  the  anthor  recommends 
that  20  c.c.  of  the  oil  should  be  agitated  with  50  c.c.  of  absolute 
alcohol,  and  after  the  oil  has  again  separated  from  the  alcoholic 
extract,  25  c.c.  of  the  latter  is  titrated  with  the  alcoholic  sodium 
hydroxide,  after  addition  of  20  c.c.  of  the  alcohol-ether  mixture.  If 
the  amount  of  acidity  is  more  than  003  per  cent,  (calculated  as 
sulphuric  anhydride),  it  is  recommended  to  decant  the  remainder  of 
the  alcohol  from  the  oil  and  to  again  extract  with  a  furtlier  quantity 
of  50  c.c.  of  absolute  alcohol. 

Instead  of  u.sing  a  burette  marked  in  cubic  centimetres,  the  author 
recommends  one  graduated  in  such  volumes  as  are  equivalent  to  per- 
centages of  acidity  (=  SO3).  J.  W.  L. 

Estimation  of  Mineral  Oils  in  Fat  Oils.  By  A.  Geittxeb 
(Zeit.  any.  Chem.,  Ib9ij,  2ol). — The  following  slight  modiBcation  of 
Horn's  method  (Zeit.  any.  Chem.,  1888,  458)  allows  the  estimation 
io  be  made  satisfactorily  when  the  proportion  of  mineral  oil  is  large. 
2  or  3  grams  of  the  sample  is  saponified  in  a  small  porcelain  basin  on 
the  water-bath  by  20  c.c.  of  alcoholic  soda  containing  20  to  25  gi-ams 
of  sodium  hydroxide  per  litre  of  95  per  cent,  alcohol.  Heating  and 
stirring  are  continued  until  the  alcohol  is  entirely  expelled,  and  then 
a  quantity  of  sand  (purified  by  hydrochloric  acid)  is  mixed  in.  The 
mass  is  then  treated  in  a  Soxhlet's  extractor  with  chloroform  (purified 
by  distillation  with  concentrated  sulphuric  acid),  and  the  dissolved 
oil  is  dried  at  100°  after  distilling  off  the  chloroform.  M.  J.  S. 

Estimation  of  Oils,  Fats,  &c.  By  T.  T.  P.  B.  Warren  (Chem. 
News,  62.  215,  251). — In  the  first  communication,  equations  are  given 
for  calculating,  from  data  supplied  by  iodine  absorption  and  also 
Maumene's  reaction,  the  proportions  of  constituent  oils,  of  which  the 
presence  has  been  undoubtedly  ascertained,  in  mixtures  of  two  or 
three  oils.  In  the  second  communication,  various  oils,  &c.,  are 
classified,  according  to  their  behaviour  with  sulphur  chloride  : — The 
first  division  contains  those  which  give  an  insoluble  product ;  this  is 
of  an  elastic,  spongy  nature  (except  in  the  case  of  olive  and  cotton- 
seed oils,  from  which  the  sulphur  at  first  dissolved  separates  on  cool- 
ing) and  is  soluble  in  ether  ;  but  caoutchouc  and  gutta-percha  are 
precipitated  from  such  solutions  by  a  few  drcps  of  alcohol  ;  the 
following  are  the  oils,  &c.,  which  have  come  under  the  author's  notice, 
and  behave  in  this  manner : — Olive,  poppy,  '^papav.  somnif.,^'  ''glaucium 
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ilav.,""  almond,  earthniit,  walnut,  sesame,  uigerseed,  castor,  rapesced, 
cotton,  beeclimast,  and  liempseed  oils,  also  caoutchouc,  gutta-perclia, 
and  allied  substances,  and  the  resins  naturally  associated  with  them. 
The  second  division  includes  those  that  do  not  behave  in  this  manner, 
nainely,  sperm,  whale,  cod,  lard,  cocoannt,  palm,  and  resin  oils; 
spermaceti,  lard,  butter,  beeswax,  beef  and  mutton  fat,  pine  resins, 
turpentine,  Japan  was,  petroleum  and  paraffin  homolog-ues ;  coal-tar, 
shale  oil,  and  similar  distillates  from  minerals,  as  well  as  glycerol 
and  the  fatty  acids  derived  from  the  oils  of  tlie  first  division.  Hence, 
oxidised,  blown,  or  old  oils  of  the  first  division  produce  more  soluble 
products  than  the  fresh  oils.  Oils  of  the  second  division  yield  less 
magma  than  oils  of  the  first  division ;  some  of  the  former,  petroleum 
and  coal-tar  distillates,  for  instance,  simply  act  as  solvents  for  the 
sulphur  chloride.  Any  nitroglycerol,  formed  by  the  use  of  nitric  acid, 
must  be  carefully  removed  when  making  tests.  L).  A.  L. 

Examination  of  Oils,  Fats,  and  Allied  Substances.  By 
T.  T.  P.  B.  Warrex  {Ghtm.  News,  62,  288).— Points  regarded  as  of 
importance  in  the  examination  of  an  oil  are  the  specific  gravity,  the 
expansibility,  and  absorption  of  oxygen.  The  sp.  gr.  is  taken  in  a 
bottle  at  60°  F.  for  thin  oils;  at '100°  F.  for  thick  oils,  fats,  &c. 
The  expansion  of  an  oil  proceeds  in  a  geometrical  ratio  giving-  a 
logarithmic  curve  m  which  th.e  axes  x  and  y  follow  a  regular  rate  of 
variation  ;  therefore,  in  case  there  is  any  irregularity  in  the  expansion 
of  an  oil,  the  temperature  at  which  it  occurs  should  be  noted.  For 
the  oxygen  absorption,  the  oil  is  exposed  to  a  known  volume  of  the 
gas,  which  is  subsequently  remeasured  and  analysed ;  the  carbonic 
anhydride  represents  the  glycerol  set  free,  any  further  deficiencv  of 
oxygen  being  due  to  retention  of  that  gas  by  the  oil  and  fattv  acids. 

D.^A.  L. 

Adulteration  of  Olive  Oil.  By  R.  Brulle  {Compt.  rend.,  Ill, 
977). — 10  c.c.  of  the  oil  is  heated  in  a  water-bath  for  half  an  hour 
with  5  c.c.  of  a  25  per  cent,  solution  of  silver  nitrate  in  ethyl  alcohol 
of  90°.  Pure  olive  oil  remains  transparent  and  aquires  a  grass-green 
colour  ;  earth-nut  oil  acquires  a  reddish-brown  tint ;  oil  of  sesame 
acquires  a  very  deep  rum  colour ;  colza  becomes  bla?k  and  then 
dirty  green  ;  linseed  oil  acquires  a  deep  reddish  tint  ;  cotton-seed  oil 
becomes  black ;  poppy-seed  oil  becomes  greenish-black  ;  oil  of 
camelina  becomes  black,  but  in  daylight,  if  the  tube  is  inclined,  it  is 
seen  to  have  a  brick-red  tint.  C.  H.  B. 

Analysis  of  Olive  Oil  and  Seed  Oils,  Butter,  and  Margarine. 
By  R.  Brulle  (Compt.  rend.,  112,  105—106). — 12  c.c.  of  the  oil  is 
mixed  with  5  c.c.  of  a  2'5  per  cent,  solution  of  silver  nitrate  in 
alcohol  of  95°,  and  the  mixture  is  heated  in  a  test  tube  in  a  water- 
bath  for  10  to  20  minutes.  The  oil  must  be  filtered  if  it  is  not 
perfectly  transparent. 

The  purest  olive  oil  acquires  a  beautiful,  delicate  green  colour ; 
inferior  olive  oil  at  first  blackens  slightly  or  becomes  pale  red,  but 
the  colour  soon  changes  to  an  intense  green.  Cotton-seed  oil  becomes 
quite    black;     earth-nut  oil   is   at   first   red-brown,    but    afterwards 
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becomes  green  and  turbid  ;  oil  of  sesame  becomes  deep  bi'own-red 
and  does  not  turn  green  ;  colza  oil  and  poppy-seed  oil  acquire  a 
yellow-green  colour  and  become  turbid.  The  reaction  will  detect 
from  5  to  10  per  cent,  of  impurity  in  olive  oil. 

Under  these  conditions,  genuine  butter  from  various  sources 
retains  its  original  colour,  but  batter  containing  margarine  becomes 
brick-red.  The  reaction  is  distinct  with  o  per  cent,  of  margarine,  and 
with  10  per  cent,  the  red  tint  is  strongl}^  marked.  C.  H.  B. 

Composition  of  Butter  Fat,  as  determined  by  the  Reichert- 
Wollny  Method.— By  P.  Vieth  (Milch.  Zdt.,  18,  o41— 545).— 
Altliout,''!!  the  method  of  determining  the  amount  of  volatile  fatty 
acids  in  butter  fiit  originally  devised  by  Reichert  and  Meisl  and 
afterwards  modified  by  Wollny  gives  results  which  are  perfectly 
concordant  with  one  another,  the  amount  of  volatile  fatty  acids 
obtained  from  the  fat  of  difPerent  samples  of  butter  has  varied  within 
such  Avide  limits,  that  the  value  of  the  method  for  the  determination 
of  the  admixture  of  foreign  fats  with  butter  is  correspondingly  de- 
ci'eased.  The  results  obtained  by  the  author  confirm  those  of  other 
chemists. 

There  remains,  therefore,  the  fact  that  butter  fat  varies  in  com- 
position, and  it  was  principally  with  a  view  to  detecting,  if  possible, 
the  cause  of  the  variations  that  the  author's  experiments  were  made. 
The  analysis  of  a  sample  of  butter  fat,  received  from  Kiel  on  behalf 
of  the  ''  Kommission  zur  Fcststellung  der  besten  Butter- Prilfungs 
Methode,"  shows  how  little  the  amoiint  of  volatile  fatty  acids  changes 
by  lapse  of  time.  (The  results  in  this,  as  in  all  other  cases,  are  ex- 
pressed in  c.c.  of  X/10  alkali,  equivalent  to  the  volatile  fatty  acids 
obtained  from  5  grams  of  butter  fat)  : — (a.)  September  20th,  1888 
=  31-8,  31-6,  31-8,  31-9,  31-9.  {h.)  January  17th,  1889  =  321. 
(c.)  May  2nd,  1889  =  321. 

From  November,  1888,  to  May,  1889,  59  samples  of  butter  fat  were 
analysed.  Of  28  samples  of  French  butter  the  lowest  value  for 
volatile  acids  found  was  26'1,  and  the  highest,  30'6  ;  of  22  samples 
of  Swedish  butter  the  lowest  volatile  fatty  acid  value  was  26"9,  and 
the  highest,  29'4 ;  of  3  samples  of  Holstein  butter  the  lowest  was 
27'3,  the  highest,  29'1 ;  finally,  of  7  samples  of  butter  made  by  the 
Aylesbury  Dairy  Company,  Limited,  the  lowest  value  was  27'6,  the 
highest,  29"2.  Of  the  history  of  all  these  just  enumerated,  the  author 
knew  nothing,  Avitli  the  exception  of  those  made  by  the  Aylesbury 
Dairy  Company.  Further,  35  samples  of  milk  were  churned  under 
the  author's  supervision,  and  the  butter  fat  analysed.  The  vast 
majority  showed  a  noi-mal  composition,  and  OTily  two  samples 
analj'sed  had  a  less  value  than  25.  From  one  farm,  however,  one 
belonging  to  the  Aylesbury  Dairy  Company,  butter  was  obtained 
from  the  fat  of  which  very  low  fatty  acid  values  were  recorded.  The 
cream  was  separated  from  the  evening's  milk,  cooled,  mixed  with  the 
cream  of  the  following  morning's  milk,  and  sent  up  to  London.  After 
churning,  the  following  values  were  found  : — February  2nd,  1889  =: 
20-9  and  21-2  ;  February  9th,  1889  =  214  and  21*2  ;  February  15th, 
1889  =  21-2  and  204.    The  herd  comprised  39  Shorthorns,  16  Kerrys, 
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and  5  Jersey  cow?,  but  several  changes  occurred  during  the  period  of 
the  investigations.  Experiments  were  made  to  determine  whether 
the  breed  had  any  influence  on  the  qtiahty  of  the  butter  fat ;  secondlv, 
the  food  was  altered,  the  silage,  and  then  the  oats,  being  replaced  by 
other  foods  ;  but  no  important  influence  could  be  traced  to  any  of 
these  causes. 

That  the  butter  fat  of  the  milk  of  cows  which  have  been  milked  for 
a  lengthened  period  sometimes  contains  a  very  low  proportion  of 
volatile  fatty  acids  has  been  noticed  by  others,  and  the  author  found 
that  the  butter  fat  from  two  cows  which  had  calved  some  months,  in 
one  case  nearly  fourteen  months,  previously,  contained  volatile  acids 
equal  to  14  to  16  c.c.  N/10  alkali.  The  results  of  the  analyses  of  the 
butter  fat  of  the  vrhole  herd,  when  considered  in  relation  to  the 
length  of  time  after  calving,  do  not,  however,  show  that  the  abnor- 
mally low  values  obtained  can  be  refeii-ed  to  this  as  the  principal 
cause.  J.  W.  L. 

Analysis  of  Butter  Fat  by  the  Reichert-Wollny  Method.     By 

P.  YiETH  (Chpm.  Cenfr.,lS90,u,  722—723;  from  Milch.  Zelt.,  19, 
721 — 724). — In  addition  to  the  results  already  published  (preceding 
abstract),  the  author  has  determined  the  amount  of  volatile  fatty 
acids  in  a  further  number  of  samj^les  of  butter  fat. 

The  butter  fat,  which  had  been  sent  to  a  number  of  chemists  from 
Kiel  in  the  summer  of  1888,  contained,  originally,  fatty  acids  equal 
to  31"6 — 32T  c.c.  of  decinormal  alkali;  on  September  19th,  1889, 
31-8  c.c;  on  December  12th,  1889,32-2  c.c;  on  April  loth,  1890, 
32'0  c.c.  Of  29  samples  of  Schleswig-Holstein  butter,  6  gave  results 
below  25  cc,  21-7  to  24'7  c.c;  these  samples  are  ol:  butter  made  at 
the  time  when  most  of  the  cows  of  Schleswig-Holstein  are  nearing 
the  end  of  the  period  of  lactation.  .Danish  butter  gave  29-8,  28-8, 
29"9  c.c.  ;  39  samples  of  French  butter  had  values  varying  from 
26  9  to  30'8  c.c. ;  London-made  butter,  made  from  July  30th  to 
November  12th,  1889,  gave  25-8  to  27-1  c.c,  and  from  March  25th 
to  June  24th,  1890,  27*2  to  30  c.c  Some  butter  prepared  by  the 
author  gave  volatile  fatty  acids  equal  to  28"5  to  28'6  c.c.  55  samples 
of  butter,  made  from  milk  obtained  from  the  farms  of  the  Aylesbury 
Dairy  Company,  the  evening's  milk  being  mixed  with  the  following 
morning's  milk,  and  then  the  cream  separated,  showed  that  during 
the  months  of  February  and  March  in  1889,  and  again  in  189U,  the 
proportion  of  volatile  acids  was  abnormally  low  ;  the  amount  rose  in 
April  to  25  c.c,  and  stood  above  that  amount  during  May  and  June. 
Similarly  low  tigui^es  were  obtained  in  1888.  From  June  11th,  1889, 
to  June  oOth,  189u,  the  figures  varied  from  21-3  to  26-2  c.c.  The 
author  cannot,  however,  offer  any  satisfactory  explanation  for  the 
differences  observed.  J.  W.  L. 

Marchand's   Methoi  for  Estimating  Fat  in   Milk.     By  A. 

Sjostkom  (^Bied.  Cent)-..,  19,  b55 — 856). — A  mixture  of  equal  volumes 
of  ether  (sj?.  gr.  =  0723)  and  pure  alcohol  (free  from  aldehyde)  of 
91 — 92  per  cent,  is  used.  10  c.c.  of  milk  is  violently  shaken  in  the 
lactobutyrometer-tube  with  20  c.c.  of  the  ether  alcohol  mixture,  kept 
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for  a  few  minutes  in  a  water-bath  heated  at  45°,  again  shaken  until 
no  more  large  pieces  of  casein  are  to  be  seen,  and  then  heated  for 
12 — 15  minutes  until  the  liquid  has  separated  into  three  layers.  The 
tube  is  now  taken  out  of  the  water-bath,  left  for  half  an  hour,  and  the 
volume  of  the  la3'cr  of  ether  and  fat  read  ;  the  number  of  c.c  niulti- 
plied  by  2'.M  and  added  to  108  gives  the  percentage  amount  of  fat 
by  weight.  A  table  given  in  the  oi-iginal  paper  {Tidskr.  f.  landtmiiu, 
11.  552—556)  shows  the  amounts  of  fat  from  Q-.SO  c.c.  (=  1'78  per 
cent.)  to  138  c.c.  (=  4ol  per  cent,  of  fat).  For  amounts  outside 
these  limits  the  method  is  of  no  use.  N.  H.  J.  M. 

A  New  Method  for  the  Estimation  of  Butter  Fat  in  Milk. 
IJy  S.  M.  Bahcock  (Chevi.  C<-iUr.,  189U,  ii,  72o  ;  from  Bull.  Ayric. 
t'<iat.  Univ.  Wiscunsin,  l8i>0,  24). — 17"5  c.c.  of  milk  is  measured  into 
a  long-necked  tlask  of  45  c.c.  capacity.  The  pipette  employed  is 
graduated  at  17G  c.c,  an  allowance  of  O'l  c.c.  being  made  for  tlie 
amount  of  milk  adhering  to  the  sides.  This  amount  of  milk  weighs 
l8  grams.  The  neck  of  tiie  flask  is  graduated  into  ten  parts,  each  such 
division  being  again  subdivided  into  five  divisions  each  measuring 
('"4  c.c,  and  each  2:)rincipal  division  representing  1  per  cent,  of  fat. 
To  the  17"5  c.c.  of  milk  an  equal  volume  of  concentrated  sulph- 
iii'ic  acid  is  added  and  gently  mixed  Avith  the  milk.  The  mixture 
is  then  allowed  to  remain  at  rest  a  short  time,  and  placed  in  a 
centrifugal  apparatus  at  a  temiDerature  of  93*8" ;  hot  water  is  next 
added  until  the  fat  rises  to  the  neck,  when  it  is  again  subjected  to 
centrifugal  force.  Hot  water  is  now  finally  added  until  the  fat  rises 
to  the  seventh  division,  and  the  volume  is  then  read  ofE.  In  the  case 
of  condensed  nrilk,  8  grams  is  mixed  Avitli  10  c.c.  of  water,  anil  the 
sulphuric  acid  added.  Of  cheese,  5  grams  is  treated  with  18  c.c.  of 
water,  the  same  quantity  of  sulphuric  acid  being  added.  The  following 
results  are  appended. 

Babcock.       Gi-avimetric. 

Cream  cheese 5705  56*80      per  cent.  fat. 

Condensed  milk 9"65  y'47  ,, 

Common  cheese 34*87  35*46  ,, 

„  „      '^•J"73  33*77 

J.  W.  L. 

Analysis  of  Fats.  By  J.  Lj:\vko\vitsch  (/.  Soc.  Chem.  Ind.,  9, 
842 — 848). — After  reviewing  the  methods  at  present  employed  in 
the  analysis  of  fats,  the  author  enters  on  the  original  part  of  his 
paper,  which  has  special  reference  to  the  examination  of  the  fatty 
acids.  He  examined  the  fat  extracted  from  the  Sawarri  nuts,  and 
obtained  the  following  figures  : — 

Hehner's  value    96*9  per  cent. 

(insoluble  acid.«). 

Reichert's  value 0*65  per  cent. 

(soluble  acids). 

Kottstorffer's  value 199*51 

Mean  molecular  weisrht  of  the  insoluble  acids  272*82 
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Free  acids  (mol.  weight  272'8) 2"4  pei'  cent. 

Glycerol ' 9-1 

Iodine  value  of  the  fatty  acids 51 '5         ,, 

The  low  Reichert's  value  and  the  high  Hehner's  value  show  that 
the  amount  of  volatile  soluble  acids  may  be  neglected.  The  mean 
molecular  weight  seems  to  point  to  the  presence  of  oleic,  palmitic,  and 
stearic  acids  only.  In  order  to  resolve  the  insoluble  fatty  acids  into 
their  components,  they  were  ti-ansformed  into  the  corresponding  lead 
salts  and  extracted  repeatedly  with  ether.  The  results  being  unsatis- 
factory, it  was  attempted,  by  fractional  crystallisation  of  the  acids 
yielding  the  insoluble  lead  salts,  to  concentrate  the  unsaturated  acid 
into  one  fi-action,  for  which  purpose  the  lead  salts  were  decomposed 
with  sulphuric  acid  and  repeatedly  boiled  with  slightly  acidified  water. 
The  free  acids  were  dissolved  in  alcohol  and  yielded  seven  consecutive 
crystallisations,  the  filtrate  from  the  last  crystallisation  was  freed 
fi-om  alcohol  by  evaporation  and  yielded  an  eighth  quantity  of  acids, 
the  iodine  value  of  which  showed  that  the  unsaturated  acid  had 
accumulated  in  the  final  fraction.  The  iodine  values  of  the  other 
fractions  point  to  the  explanation  that  the  first  portion  is  nearly  pure 
palmitic  acid,  which,  in  the  higher  fractions,  is  being  partly  replaced 
by  stearic  acid.  The  soluble  lead  salts  were  decomposed  in  the  same 
way,  the  liquid  acids  repeatedly  washed  and  freed  from  the  last  traces 
of  water.  After  having  been  kept  for  some  time  in  a  desiccator,  the 
liquid  acids  assumed  a  pasty  consistence,  from  which,  however,  it  was 
not  possible  to  separate  the  solid  constituent.  The  chemical  and 
physical  j)roperties  of  the  acids  proved  that,  besides  the  supposed  oleic 
acid,  one  or  more  other  acids  were  present.  The  acids  were,  there- 
fore, subjected  to  oxidation  with  permanganate  according  to  Haznra's 
directions,  and  the  potassium  salts  decomposed  by  sulphuric  acid, 
Avhen  a  precipitate  of  insoluble  acids  was  obtained.  These  were  ex- 
tracted four  times  with  ether.  The  first  extract  gave  a  gelatinous 
substance  saponifiable  by  alcoholic  potash.  The  fatty  acid  obtained 
therefrom  gave  an  acid  value  of  I82'5,  coi-responding  with  a  mole- 
cular weight  of  .305.  The  substance,  therefore,  seems  to  be  an  inner 
anhydride    of    a   hydroxylated    fatty   acid   of    the    general   formula 

CO 
R*CH<^  I     ,  pointing   to   the    existence  of   an  acid  of  the    formula 

R-CH(OH)-COOH.  The  second,  third,  and  fourth  extracts  consisted 
of  small  quantities  of  the  acids  which  are  not  altogether  insoluble  in 
ether,  and  were  later  on  added  to  the  main  portion.  The  bulk  of  the 
acids  was  rejieatedly  boiled  out  with  water  Avithout,  however,  losing  in 
weight,  whereby  the  absence  of  liuusic  and  isolinusic  acids  was  proved. 
On  repeatedly  crystallising  from  alcohol,  it  Avas  found  that  only  one 
acid  was  present,  all  fractions  yielding  an  acid  melting  between  125° 
and  ISC^.  The  last  filtrate  yielded,  on  cA'aporation,  an  acid  melting 
between  117°  and  119°,  Avhereby  the  absence  of  sativic  and  isotri- 
hydroxy stearic  acids  Avas  established.  The  oxidised  acid  was  then 
rccrystallised  from  alcohol,  and  the  ci-ystals,  showing  every  sign  of 
purity,  and  melting  between  132"  and  133",  gave,  on  analysis,  numbers 
agreeing  with  the  formula  for  dihydroxystearic  acid,  CisH3i(OH);03. 
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The  acids  soluljlc  in  water  were  obtained  by  neutralising  the  sulph- 
uric acid  after  the  dihydroxj-stearic  acid  had  been  filtered  off,  and 
boiling  the  solution  down  until  potassium  sulphate  began  to  separate. 
The  solution  was  then  acidified  and  the  bibasic  acid  extracted  with 
ether.  After  repeated  crystallisation  from  water,  an  acid  was 
obtained  melting  between  126°  and  130°,  which  proved  to  be  a 
mixture  of  azelaic  and  saberic  acids. 

In  conclusion,  the  author  refers  to  his  criticisms  on  Benedikt's 
acetyl  values  (Proc,  1890,  72  and  91).  Benedikt,  in  his  reply, 
declared  the  author's  results  to  be  wrong,  and  assumed  that  impure 
acetic  anhydride  had  been  used  and  that  the  fatty  acids  had  not  been 
washed  free  from  acetic  anhydride  before  titration.  The  author 
i-efutes  Benedikt's  alleged  explanation  for  his  supposed  error,  and  in 
a  somewhat  lengthy  discussion  gives  further  proof  in  support  of  liis 
views.  D.  B. 

Methods  of  Estimation  of  the  Fatty  Substances  in  Vegetable 
Organisms.  By  W.  Mawvell  (Amer.  Cliem.  /.,  13,  13 — 16). — 
Experiments  with  Gossyi>pium  (cotton  seed)  show  that  not  only  are 
the  lecithins  not  Avholly  sepai-ated  by  treatment  with  ether,  but  that 
even  the  greater  proportion  of  these  substances  resists  the  action  of 
ether,  and  can  be  separated  only  by  subsequent  treatment  with  alco- 
hol. In  the  case  of  cotton  seed,  the  proportion  of  lecithins  in  the 
total  fatty  substances  is  very  small ;  yet  more  than  50  per  cent,  of  the 
substituted  glycerides  remain  in  the  material  after  extraction  with 
ether  for  15  hours.  In  some  other  varieties  of  seeds,  such  as  the 
legumes,  the  total  ethereal  and  alcoholic  extracts  of  the  seeds  (which 
seeds  contain  from  2'5  to  4  per  cent,  of  fatty  substances)  are  com- 
posed of  lecithins  to  the  extent  of  25 — 45  per  cent.  If  as  much  as 
50  per  cent,  of  the  lecithins  remain  unseparated  after  treatment  of  the 
materials  with  ether  only,  it  follows,  therefore,  that  when  ether  only 
is  used  as  an  extractive  agent,  from  20  to  25  per  cent,  of  fatty  sub- 
stances remain  undetermined  in  those  seeds  in  which  the  fatty  sub- 
stances consist  largely  of  lecithins.  G.  T.  M. 

Estimation  of  Morphine  in  Opium.  By  E.  DiETEPacH  {Zeit. 
anal.  Chem.,  30,  105 — lU7  ;  from  Pharra.  Centralhalle,  31,  591). — 
6  grams  of  the  finely-powdered  opium  is  rubbed  up  with  6  c.c.  of 
water,  rinsed  into  a  tared  flask,  made  up  with  water  to  a  total  weight 
of  54  grams,  shaken  for  15  minutes,  and  poured  on  to  a  ribbed  filter  of 
10  cm.  diameter.  42  grams  of  the  filtrate  is  mixed  with  2  c.c.  of  dilute 
ammonia  (17  grams  of  concentrated  ammonia  to  83  grams  of  water), 
avoiding  shaking,  and  the  mixture  is  immediately  poured  through  a 
ribbed  filter.  36  grams  of  this  filtrate  is  then  mixed,  in  an  accurately 
weighed  flask,  with  10  grams  of  ethyl  acetate  and  4  grams  of  the 
above  dilute  ammonia,  and,  after  coi'king  the  flask,  it  is  shaken 
vigorously  for  10  minutes.  Another  10  gi-ams  of  the  ether  is  added, 
and  the  ethereal  layer  is  poured  off  as  closely  as  possible ;  this  is 
repeated  a  second  time.  The  liquid  is  then  poured  through  a  plain, 
8  cm.  filter,  and  flask  and  filter  are  twice  rinsed  with  5  grams  of 
water  saturated  with  acetic    ether.       After  thorouo-h    draininof   and 
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drying  at  100°,  the  contents  of  tlie    filter  are   added  to  those  of  the 
flask,  and  the  drying  is  completed.  M,  J.  S. 

Estimation  of  Colchicine  in  Colchicum  Seeds.  By  Kremkl 
{Zeit.  anal.  Chem.,  29,  727;  irom  Pharm.  Post,  20,  38).— 20  grams 
of  the  seeds  is  extracted  in  a  percolation  apparatus  with  90  per  cent, 
alcohol.  The  tincture  is  mixed  with  25  c.c.  of  water  and  evaporated 
on  the  water-hath.  The  aqueous  residue  is  filtered,  and  then  four 
times  shaken  with  10 — 15  c.c.  of  chloroform.  The  residue  from 
evaporating  the  chlorofonn  is  dissolved  in  water,  filtered,  and  again 
extracted  with  chloroform.  The  residue  from  the  second  chloroform 
solution  is  heated  on  the  water-bath  with  a  few  c.c.  of  water  to  decom- 
pose a  compound  of  colchicine  with  chloroform,  then  evaporated,  and 
finally  dried  over  sulphuric  acid  to  a  constant  weight.         M.  J.  S. 

Examination  of  Brewers'  Pitch.  By  Z.  v.  Milkowski  (Zeif. 
•anal.  Chem.,  29,  570 — 576). — Ahouta  gram  of  the  pitch  is  hydrolysed 
with  alcoholic  potash,  evaporated  to  dryness,  an-d  taken  up  with  water. 
The  solution  is  treated  with  ether  for  the  removal  of  neutral  resins, 
which  are  dried  and  weighed.  The  soap  is  now  treated  with  dilute 
hydrochloric  acid,  whereupon  resin  and  fatty  acids  are  precipitated. 
The  precipitate  is  dissolved  in  ether,  and  the  ethereal  solution  washed 
with  water,  then  evaporated  and  dried  at  100°.  The  residue  is  dis- 
solved in  15 — 20  c.c.  of  alcohol,  treated  with  excess  of  potash, 
evaporated  to  about  5  c.c,  diluted  with  water,  and  precipitated  with 
silver  nitrate.  The  silver  precipitate  is  either  dried  and  then 
extracted  in  a  Soxhlet's  apparatus  with  ether,  or  the  extraction  may 
be  performed  with  the  precipitate  still  suspended  in  the  aqueous 
liquid.  Resin,  with  traces  of  silver  salts,  pass  into  the  ether  solution. 
The  silver  is  removed  by  hydi'ochloric  acid  and  the  filtered  ethereal 
solution  evaporated  for  the  resin.  The  undissolved  silver  salt  is 
decomposed  by  acid,  and  the  liberated  fatty  acids  dissolved  in  ether, 
and  weighed  after  evaporation.  Special  apparatus,  modified  from 
that  of  Schwarz  {Zeit.  anal.  Chem.,  23,  368),  for  the  extraction  with 
ether,  is  figured.  The  average  composition  of  the  pitch  is  : — x^eutral 
resin,  11'52  ;  resin,  74"86 ;  and  fatty  oil,  13'42  per  cent. 

M.  J.  S. 

Estimation  of  Urea.  By  S.  H.  Smith  (Pkarm.  J.  Trans.  |3],  21, 
294). — For  the  estimation  of  urea,  exactly  5 c.c.  of  the  urine  is  introduced 
into  an  Allen's  nitrometer  Avhich  has  been  filled  with  a  strong  solu- 
tion of  common  salt.  About  8  c.c.  of  sohition  of  sodium  hypobromite 
is  then  added.  The  latter  is  to  be  freshly  prepared  by  adding  1  c.c. 
of  bromine  for  every  10  c.c.  of  a  stock  solution  in  which  200  grams  of 
sodium  hydroxide  is  dissolved  in  500  c.c.  of  water.  Each  c.c.  of 
nitrogen  evolved  from  5  c.c.  of  urine  represents  00539  per  cent,  of 
urea.  R.  R. 
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Measurement  of  Refractive  Indices  at  High  Temperatures 
by  means  of  the  Total  Reflectometer.  By  J.  W.  Bruhl  (/>V /■., 
24,  286 — 2'J()). — A  description  of  a  method  of  measuring  refractive 
indices  at  high  temperatures  by  the  aid  of  Pulfrich's  refractometer. 

H.  C. 

Explanation  of  Optical  Activity.  By  A.  Foce  (Ber.,  24, 
101 — ill). —  Laiidolfc  diviiU's  optically  active  substances  into  throe 
chisses :  those  which  rotate  polarised  light  only  when  in  the  crystal- 
line form  ;  those  which  rotate  it  only  in  solution  or  when  fused,  that 
is  to  say,  in  the  amorphous  state,  and,  lastly,  those  which  in  both 
conditions  show  optical  activity.  Only  one  substance,  strychnine 
sulphate,  has  hitherto  been  discovered  belonging  to  the  last  class. 
The  optical  activity  of  crystals  is  generally  explained  by  assuming 
for  these  a  sci'ew-shaped  structure  :  that  of  liquids  is  referred  to  the 
nature  of  the  chemical  molecule  and,  more  particularly,  to  the 
presence  of  an  asymmetrical  caibon  atom. 

The  author  does  not  regard  the  explanation  of  the  optical  activity 
of  crystals  usually  given  as  satisfactory.  It  is  not  probable,  and  is 
not  consistent  with  what  is  known  of  the  symmetry  of  crystals.  That 
the  laws  of  circular  polarisation  are  the  same  for  both  the  crystalline 
and  amorphous  states,  would  also  lead  to  the  conclusion  that  the 
same  explanation  would  hold  in  both  cases.  A  key  to  this  explana- 
tion may  be  sought  in  the  fact  that  substances  which  are  optically 
active  when  amorphous,  crystallise  in  hemihedral  forms.  Accord- 
ing to  Sohncke,  hemihedrism  may  be  explained  by  assuming  a  certain 
polarity  in  the  molecules  building  up  the  crystal.  The  author  shows, 
reasoning  from  the  fact  that  the  molecule  of  an  optically  active  sub- 
stance contains  an  asymmetrical  carbon  atom,  that  circular  polarisa- 
tion may  be  explained  by  assuming  that  the  axis  of  polarity  of  the 
molecule  coincides  with  its  axis  of  rotation  and  with  the  direction 
which  offers  greatest  and  least  resistance,  according  to  the  orientation 
of  the  molecule,  to  the  passage  of  a  ray  of  light.  H.  C. 

Relation  between  Electrical  and  Chemical  Energy  in  Gal- 
vanic Cells.  By  E.  Levay  (Ann.  Phys.  Chem.  [2],  47, 103 — 114).— 
The  object  of  these  experiments  was  to  determine  tor  certain  galvanic 
cells  the  heat  generated  chemically  and  the  heat  ec|uivalent  of  the 
current,  and  to  obtain  an  exact  measure  of  the  difference  betwetoi 
the  two.  The  heat  evolved  in  the  cell  was  determined  calorimetri- 
cally,  and  that  of  the  circuit  was  determined  in  like  manner  bv  means 
of  a  silver  voltameter  placed  within  the  calorimeter  along  with  the 
cell.  Two  cells  were  examined,  the  Daniell  and  the  De  la  Kue,  three 
determinations  being  made  with  each.  With  the  Daniell,  the  heat 
equivalent  of  the  current  is  greater  than  that  generated  chemically, 
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SO  that  tlie  cell  works  with  absorption  of  lieat.  The  reverse  is  true 
of  the  De  la  Rue  cell ;  but  in  this  case  the  relative  amount  of  electri- 
cal energy  increases  with  the  concentration  of  the  solution  in  the 
cell.  The  results  are  compared  with  those  formerly  obtained  by 
Jahn,  with  which  they  show  a  close  agreement.  H.   C. 

Variations  of  Electromotive  Force  of  Cells  of  Certain  Metals, 
Platinum,  and  Nitric  Acid.  By  G.  J.  Burch  and  Y.  H.  Velet 
(Proc.  Roy.  Soc,  48,  4G0). — Wlien  copper,  silver,  bismuth,  and 
mercury  are  introduced  into  purified  nitric  acid  of  different  desrrees 
of  concentration,  and  a  couple  made  with  platinum,  the  E.M.F.  of  the 
cell  increases  considerabh'  until  it  reaches  a  constant,  mostly  maxi- 
mum, value.  The  rise  of  E.M.F.  is  attributed  to  the  production  of 
nitrous  acid  by  the  decomposition  of  the  nitric  acid,  and  the  final 
value  is  considered  to  be  due  to  the  former  alone,  although  any  im- 
purity affects  the  result  to  a  remarkable  degree.  If  nitrous  acid  has 
been  previously  added  to  the  nitric  acid,  the  maximum  E.M.F.  is 
reached  at  once. 

If  the  conditions  favour  a  more  rapid  solution  of  the  metal,  and, 
consequeutiy,  a  more  rapid  production  of  nitrous  acid,  then  the  rise  of 
E.M.F.  is  concomitantly  more  rapid.  If  any  substance  is  added  which 
would  tend  to  destroy  the  nitrous  acid  as  fast  as  it  might  be  formed 
(for  example,  carbamide),  then  the  rise  of  E.M.F.  is  extremelv  slow. 

J.  W. 

Electromotive  Force  of  Galvanic  Elements.  By  A.  Oberbeck 
and  J.  Edler  (Ann.  Pays.  Cheni.  [2],  42,  209 — 226). — After  giving 
a  short  account  of  the  theoretical  investigations  on  the  E.]\[.F.  of 
voltaic  combinations,  the  authors  proceed  to  describe  their  own  ex- 
periments on  non-reversible  elements.  They  measured  the  E.M.F.  of 
amalgams  of  zinc,  cadmium,  tin,  lead,  and  bismuth  against  pure 
mercury  in  different  salt  solutions,  using  the  compensation  method 
and  a  mirror  galvanometer.  The  amalgams,  which,  as  far  as  polarisa- 
tion is  concerned,  behave  like  the  metals  themselves,  were  prepared 
electrolytically,  except  in  the  case  of  bi.smuth. 

From  experiments  with  numerous  solutions  of  sulphates,  chlorides, 
bromides,  iodides,  &c.,  it  appeared  that  the  E.M.F.,  besides  depend- 
ing on  the  two  metals  which  foim  the  electrodes,  is  also  dependent  on 
the  negative  component  of  the  salt  solution  :  the  metal  of  the  salt 
only  exerts  an  influence  when  it  is  the  same  as  one  of  the  electrodes, 
in  which  case  the  E.M  F.  is  diminished. 

When  the  metals  are  arranged  according  to  the  magnitude  of  the 
E.M.F.,  they  always  follow  each  other  in  the  same  order  (that, 
namely,  in  which  they  are  given  above),  no  matter  what  the  salt  or 
acid  solution  may  be.  In  alkaline  solution,  the  values  for  lead  and  tin 
are  abnormally  high.  The  authors  finally  indicate  a  connection 
between  the  E.M.F.  and  the  heat  of  formation  of  certain  salt  solutions 
as  determined  by  Thomsen.  J.   W. 

Chemistry  of  the  Accumulator.  By  M.  Cantor  {MonatsTi.,  9, 
4^3 — 451  j. — The  chai'gmg  and  discharging  of  a  secondary  cell  are 
accompanied  by  a  chemical  change  in  the  electrodes  and  the  electi'o- 
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Ivte.  and  by  an  evolution  of  g^as.  In  order  to  ascertain  what.  oTiemieal 
chanprps  take  place,  it  would  be  necessary  to  analyse  the  electrodes 
»m\  electrolyte  both  before  and  after  charging,  and  to  collect  and 
examine  the  gases  given  off.  The  latter,  which  consist  of  oxvgen 
and  hyrirogen.  would  only  require  collecting  separately  and  measur- 
ing. The  change  in  the  electrolyte  is  also  readily  ascertained,  but 
that  of  the  electrodes  presents  some  difficulty.  It  may,  however,  bo 
determined  indirectly  by  charging  each  plate  of  the  cell  separatelv. 
using  as  the  second  pole  an  electrode  the  chemical  composition  of 
which  remains  unaffected.  In  such  a  combination,  the  change  in  the 
electrolyte  is  due  solely  to  the  reaction  which  takes  place  befween  it 
and  the  electrode  and  to  the  gas  evolved.  The  change  in  the  com- 
positiim  of  the  electrolyte  can  be  determined,  as  also  the  gas  evolved, 
and  from  these  data  the  change  which  has  taken  place  in  the  electrode 
is  ascertained. 

Applying  this  principle  to  the  study  of  the  changes  that  take  place 
in  the  negative  plate  of  a  secondary  cell,  consisting  of  lead  coated 
with  a  mixture  of  lead  oxide  and  sulphate,  the  plate  is  so  arranged 
that  it  forms  the  cathode,  whilst  platinum  forms  the  anode,  in  a  solu- 
tion of  .sulphuric  acid  which  is  being  submitted  to  electrolvsis. 
Examination  and  measurement  of  the  gas  evolved  and  a  determina- 
tion of  the  chanee  in  the  electrolyte  gave  rise  to  the  following 
results: — The  lead  oxide  contained  in  the  plate  is  first  converted  into 
sulphate.  The  hydrogen,  which  is  formed  electrolvticallv,  reduces 
the  lead  sulphate  with  the  formation  of  sulphuric  acid  and  metallic 
lead.  The  freshly  reduced  lead  decomposes  the  sulphuric  acid  with 
evolution  of  hydrogen  and  the  foi-mation  of  lead  sulphate.  These 
two  reciprocal  processes  continue  until  a  condition  of  equilibrium  is 
reached,  when  the  cell  is  charged.  It  is  to  the  local  action,  between 
freshly  reduced  lead  and  sulphuric  acid,  that  those  phenomena  are  due 
which  led  Streintz  (Abstr.,  1890,  315)  and  others  to  conclude  that 
lead  in  accumulators  has  the  power  of  occluding  hydrogen,  which, 
however,  is  not  the  case.  H.   C. 

Electrical  Resistance  of  Bismuth.  ByG.  H.  Zahx  (Anii.  Phys. 
Chem.  [2],  42.  351 — 352j. — The  author  confirms  Lenard's  observa- 
tion that  the  electrical  resistance  of  metallic  bismuth  is  slight  I  v 
less  (about  01 2  per  cent.)  when  measured  with  an  alternating 
current  than  with  a  constant  current.  J.   W. 

Conduction  of  Electricity  by  the  Vapours  of  Heated  Salts. 

By  S.  Arrhcnius  (Ann.  I'h'/s.  Cli>^m.  [2],  47,  18 — 76j.— The  spray 
from  different  salt  solutions  -was  introduced  through  the  air  holes  of 
a  Bunsen  burner  into  the  flame,  and  the  alteration  in  the  resistance 
between  two  platinum  plates  placed  in  the  flame  cau.^ed  by  the  intro- 
duction of  the  salt  was  observed.  From  careful  estimations,  the 
proportional  amount  of  the  salt  vapour  present  in  the  hot  gases,  or 
what  the  author  terms  the  dilution  of  the  salt  vapour,  could  in  ( ach 
case  be  determined. 

Salts  of  the  alkali  metals  were  first  examined.  It  was  found  that 
the  salts    of  each  uietal  had  a  conductivity  which   was  quite  inde- 
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pendent  of  the  nature  c£  the  negative  radicle,  salts  of  one  and  the 
same  metal  liaving  all  approximately  the  same  conductivity  for  equal 
degrees  of  dilution.  This  law  holds  more  particularly  when  the 
dilution  is  large,  the  individuality  of  each  salt  being  somewhat  more 
marked  when  present  in  a  concentrated  state,  especially  in  the  case 
of  the  sodium  i-alts.  As  far  as  there  is  any  difference  among  the 
haloid  salts,  the  iodides  conduct  better  than  the  bromides,  and  the 
bromides  better  than  the  chlorides.  The  greater  the  atomic  weight 
of  the  metal,  the  better  do  its  salts  conduct.  The  conductivity 
changes  with  the  dilution  .co  that  it  is  always  proportional  to  the 
square  root  of  the  concentration,  except  in  the  case  of  great  dilutions 
Avhen  the  increase  in  conductivity  is  somewhat  greater,  and  for  very 
small  dilutions  when  the  increase  is  somewhat  less  than  that  calcu- 
lated from  the  square  root  of  the  concentration.  The  conductivity  of 
hydrogen  and  ammonium  salts  is  pi-actically  nil. 

Whei'eas  in  the  case  of  the  alkali  metals  the  flame  immediately 
takes  the  conductivity  characteristic  of  the  salt  introduced,  this  is  not 
the  case  with  salts  of  the  metals  of  the  alkaline  earths;  as  on  in- 
troducing one  of  these  into  the  flame,  the  conductivity  increases 
sloNvly  until  it  reaches  a  maximum.  The  effect  of  the  salt  on  the 
conductivity  also  does  not  immediately  disappear  when  the  supply  of 
salt  to  the  flame  is  stopped,  but  its  influence  remains  perceptible  for 
many  hoiu^s,  and  can  in  fact  only  be  finally  removed  by  washing  the 
electrodes  in  hydrochloric  acid.  The  latter  seem  to  become 
coated  with  the  oxide  or  sulphide  of  the  metal  (hydrogen  sulphide 
being  sometimes  given  off  on  washing  the  plates  in  acid),  and  the 
presence  of  these  as  solid  particles  in  the  flame  serves  to  bring  about 
a  conductivity  perfectly  independent  of  that  of  the  salts  themselves. 
For  this  reason,  regularities  similar  to  those  noticed  in  the  case  of  the 
salts  of  the  alkali  metals  cannot  be  observed.  It  is  found,  however, 
that  a  maximum  conductivity  is  reached  most  rapidly,  the  higher  the 
atomic  weight  of  the  metal  and  the  more  concentrated  the  salt.  The 
conductivity  also  seemingly  increases  with  the  atomic  weight. 

The  salts  of  a  large  number  of  other  metals  were  examined,  but  of 
these  only  silver  and  lead  nitrates  were  found  to  have  an  appreciable 
conductivity  in  the  Bunsen  flame.  Experiments  with  mixtures  of 
potassium  and  sodium  sulphates  and  chlorides  led  to  the  interesting 
result  that  the  mixed  salts  behave  as  electrolytes  having  a  common 
ion.  Hence  it  was  possible  to  calculate,  within  the  limits  of  expei'i- 
mental  error,  the  conductivities  of  such  mixtures  from  those  of  the 
salts  composing  them,  in  aciordance  with  the  principles  laid  down  by 
the  author  (Abstr.,  1890,  437). 

It  would  seem  that  the  conductivity  of  salt  vapours  in  the  Bunsen 
flame  may  be  of  two  kinds,  firstly,  that  of  the  solid  particles  which  may 
be  formed  by  decomposition  of  the  salt;  and,  secondly,  that  due  to  the 
salt  itself.  The  latter  the  author  r^^ards  as  being  electrolytic  in  its 
nature.  The  conductivity  takes  place  in  accordance  with  Ohm's  law 
for  an  E.M.F.  not  greater  than  0-2  volt,  but  above  this  E.M.F.  Ohm's 
law  no  longer  holds.  The  fact  that  the  salts  of  any  alkali  metal  ail 
have  the  same  conductivity  is  readily  explained  if  it  is  assumed  that 
the  salts  at  the  temperature  of  the  flame,  about  1200°,  uudergo  dis- 
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sooiation.  In  the  presence  of  the  large  amonnt  of  water  vapour 
which  the  flame  contains,  the  metal  Avould  then  be  convei-ted  into 
hydroxide  and  the  acid  set  free.  Since  the  latter  has  no  conductivity, 
the  former  alone  would  in  all  cases  be  active,  and  hence  the  conduct- 
ivity of  the  salts  of  any  alkali  metal  would  always  be  the  same, 
namely  that  of  the  hydroxide.  The  author  discusses  the  change  of 
conductivity  with  concentration,  regarding  the  conductivitv  as  elec- 
ti'olytic,  and  applying  those  laws  which  have  already  been  established 
for  aqueous  solutions.  The  agreement  between  the  theoretical 
deductions  and  the  experimental  results  he  considers  establishes  the 
correctness  of  his  assumption,  and  also  of  those  gaseous  laws  which 
have  been  derived  from  tlie  study  of  dilute  solutions.  H.  C. 

Conductivity  of  Isomeric  Organic  Acids  and  their  Salts. 
By  W.  OsTWALDand  by  D.  Berthelot  (Compt.  rend.,  112,  22H — 281). — 
Ostvvald  claims  -priority  in  tlie  determination  of  the  electrical  con- 
ductivities of  isomeric  acids,  and  in  the  discovery  of  the  fact  that 
tartaric  acid  and  racemic  acid  have  the  same  conductivities,  which  he 
legards  as  proof  of  the  complete  dissociation  of  the  latter  in  dilute 
solution. 

D.  Berthelot  replies -that  the  application  of  measurements  of  elec- 
trical conductivity  to  the  study  of  chemical  problems  is  mainly  due 
to  Kohlrausch,  Bouty,  and  Foussereau ;  that  his  method  (this  vol., 
p.  375)  is  different  from  that  used  by  Ostwald  ;  and  that  he  has 
investigated  the  behaviour  of  mixtures,  whilst  Ostwald  confined  him- 
self to  the  study  of  single  electrolytes.  The  dissociation  of  racemic 
acid  in  solution  had  already  been  established  by  the  thermochemical 
measurements  of  Berthelot  and  Jungfleisch.  C.  H.   B. 

Electrical   Behaviour   of  Precipitated  Membranes.     By  A. 

Obekbeck  {Ann.  PIv/s.  Cheni.  [2],  42,  l'J3— 2'i8). — Two  tubes  closed 
at  the  bottom  with  parchment  paper  were  filled  with  solution  of  zinc 
or  copper  salt,  and  immersed  in  a  beaker  containing  a  salt  solution  of 
such  nature  as  to  give  a  precipitate  with  either  the  metal  or  the  acid 
radicle  of  the  first  salt.  The  precipitate  is  formed  within  the  parch- 
ment paper,  and  exhibits  electrical  properties  comparable  to  those  of 
a  metallic  plate  in  the  same  position  (compare  Ostwald,  Abstr.. 
1S90,  1354  ;  Tammann,  this  vol.,  p.  140).  The  object  of  the  authoi- 
was  to  measure  the  polarisation  caused  by  the  introduction  of  such 
membranes  into  an  electrolytic  circuit.  For  this  purpose,  he  intro- 
duced into  the  two  tubes,  as  electrodes,  rods  of  amalgamated  zinc 
when  a  zinc  salt  was  employed,  and  of  copper  when  a  copper  salt  was 
used.  These  electrodes  are  practically  unpolarisalile  by  the  primary 
current,  so  that  any  polarisation  observed  must  have  its  seat  in  the 
precipitated  membranes.  When  the  polarisation  of  these  was 
measured  separately,  it  was  found  only  at  that  membrane  where 
the  precipitate  was  thickened  by  the  action  of  the  current.  For  in- 
stance, with  copper  sulphate  in  the  two  tubes  and  potassium  ferro- 
cyanide  in  the  beaker,  the  ion  FeCeXg  travels  to  the  tube  containing 
tiie  anode,  and  consequently  strengthens  the  membrane  by  meeting 
the  copper  ion  there  ;  the  potassium  ion,  on  the  other  hand,  meets  the 
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ion  804  111  the  membrane  at  the  cathode,  and  no  precipitate  is  formed. 
Such  a  membrane,  then,  as  copper  feriocj^anide  the  author  calls  an 
anodic  membi-ane  ;  the  lead  sulphate  formed  at  the  tube  containing^ 
the  negative  electrode  when  the  beaker  is  filled  with  a  solution  of  a 
lead  salt  he  calls  a  cathodic  membrraie. 

Copper  salts  with  potassium  ferrocjauide,  or  ferricyanide,  give  an 
E.M.F.  of  polarisation  rising  to  a  maximum  of  about  1  volt.  The 
primary  current  becomes  much  weaker  as  it  flows,  owing  to  the 
thickening  of  the  membrane  and  the  increasing  resistance.  Porous 
clay  cells  in  place  of  the  parchment  paper  offer  much  less  resis- 
tance, so  that  the  E.M.F.  of  polarisation  with  them  is  greater, 
corresponding  with  the  increased  current  density.  Zinc  salts  give 
a  polarisation  only  about  half  that  of  copper  salts.  The  polarisation 
here  depends  on  the  cation. 

With  lead  solution  in  the  beaker,  the  polarisation  is  as  much  as 
2  volts.  Spongy  lead  separates  at  the  cathodic  membrane,  and  the 
current  increases,  probably  in  consequence  of  this.  The  E.M.F.  of 
calcium,  strontium,  and  barium  chloride  against  zinc  sulphate  is  equal 
to  ()"08,  0'39,  and  0"73  volt  respectively.  Silver  nitrate  gives  a 
polarisation  of  — U"26  volt  against  copper  sulphate,  and  — 0"24  volt 
against  zinc  sulphate. 

The  author  finds  no  characteristic  difference  between  permeable 
and  impermeable  membranes  when  long  continued  currents  are  em- 
ployed. The  opposite  result  found  by  Tammann  he  considers  as  due 
to  the  rapidly  alternating  currents  used  by  the  latter.  J.  W. 

Relation  between  Atomic  Weight  and  Magnetism.     By  L. 

Erreka  (Ber.,  24,  88 — 89). — The  author  maintains  the  impossibility  in 
the  present  state  of  our  knowledge  of  the  subject  of  establishing  any 
more  definite  relation  between  the  magnetism  and  the  atomic  weights 
of  the  elements  than  that  which  he  has  formerly  pointed  out,  namel}', 
that  the  elements  in  the  odd  series  in  Mendeleeff's  table  ai'e  dia- 
magnetic,  and  those  in  the  even  series  paramagnetic.  He  criticises  a 
paper  by  Bachmetieff  {J.  Eiis>i.  Chem.  *S'oc.,  21,39)  dealing  with  this 
question,  in  which  he  points  out  several  errors.  H.  C. 

Thermal  Dilatation  of  Liquid  Bismuth  near  its  Meltirg 
Point.  By  G.  YiCENTiNi  {Rend.  Acad.  Lincei,  6,  ii,  121 — 125  and 
147 — 152). — The  following  constants  were  previously  obtained  by  the 
author,  using  large  dilatometers  {AtH  Real.  Acad.  Torino,  22  and  23): — 
Sp.  gr.  of  bismuth  at  0''/4°  =  9"787  ;  m.  p.  =  271°;  sp.  gr.  of  solid 
bismuth  at  its  melting  point  =  9673  ;  sp.  gr.  of  molten  bismuth  at 
the  melting  point  =  10'004 ;  decrease  in  density  on  passing  fi-om 
the  liquid  to  the  solid  state  =;  3"31  per  cent.  ;  mean  coefficient  of  dila- 
tation between  its  m.  p.  and  30U°  =  00U0120.  From  his  observa- 
tions, the  author  also  concluded  that  liquid  bismuth  has  its  maximum 
density  at  its  melting  point.  Liideking  (Abstr.,  1888,  790),  using 
small  thermometers  with  capillary  stems  as  dilatometers,  found  a 
different  set  of  constants,  and  attributed  the  discrepancies  to  the 
presence  of  air  in  the  author's  large  dilatometers.  This  is  now  denied 
by    the    author,    who  declares  that  Liidekii.g's  results   are  untrust- 
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worthy,  on  account  of  the  uncertainty  in  the  indications  of  the 
vari:ili<m  of  the  volume  of  tlie  raital  in  the  balb,  as  shown  by  the 
cohnnn  of  bismuth  in  the  capillary  stem  at  temperatures  close  to  the 
solidifying'  point,  more  especially  as  Liideking's  use  of  a  mercury-bath 
involved  the  exposure  of  a  portion  of  the  stem,  which  would,  conse- 
quently, be  at  a  slightly  lower  tempei'ature  than  the  bulb.  The 
author  found  it  necessary  to  adopt  special  precautions  to  secure  the 
proportionate  movement  of  the  bismuth  columns  in  his  wide  tubes, 
even  when  entirely  immersed  in  a  paraffin -bath.  The  slight  expan- 
sion of  the  metal  just  before  solidification  from  which  Liideking 
inferred  the  existence  of  a  point  of  maximum  density,  really  takes  place 
at  a  temperature  at  which,  if  maintained  constant,  bismuth  slowly 
solidifies,  and  is  due  to  a  partial  solidification.  Liideking's  metal, 
it  is  also  stated,  was  contaminated  with  mercury. 

The  author  has  now  made  a  series  of  experiments  by  the  hydro- 
static method,  using  a  bath  of  purified  petroleum  residues,  and. 
cylindrical  glass  vessels  containing  9  to  12  c.c.  of  bismuth.  The 
results  obtained  confirm  those  of  the  previous  experiments,  and  show 
that  within  the  limits  of  sensibility  of  the  apparatus,  about  1/I10,0u0, 
the  volume  of  liquid  bismuth  gradually  decreases  when  cooled  from. 
281"^  to  its  melting  point  (27r5°)  and  even  a  little  below  (270  ). 
The  sp.  gr.  of  liquid  bismuth  at  its  melting  point  is  now  found  to  be 
lOOG-i,  the  increase  in  volume  in  passing  from  the  liquid  to  the  solid 
state  3'39  per  cent.,  and  the  mean  coeflBcient  of  dilatation  between  its 
melting  point  and  280°  0-000306.  S.  B.  A.  A. 

Determinations  of  the  Heat  of  Capacity  and  Heat  of  Fusion 
of  some  Substances  to  Test  the  Validity  of  Person's  Absolute 
Zero.  By  S.  U.  Pickerixu  {Proc.  Roy.  ;Soc.,  49,  II). — Person  made 
determinations  with,  eight  substances  to  show  that  the  temperature 

at  which  their  heat  of  fusion  became  nil,  t  —  — (t  =  tempera- 

ture  of  fusion,  I  =  heat  of  fusion  at  t°,  C  =  heat  capacity  of  liquid, 
c  =  heat  capacity  of  solid),  was  — 160°  in  all  cases.  This  he  called  the 
absolute  zero.  His  conclusions  may  for  several  reasons  be  questioned, 
the  chief  reason  being  that  he  determined  C  and  c  at  any  temperature 
which  happened  to  be  most  convenient,  and  the  value  of  these  is 
largely  dependent  on  temperature  ;  they  should  both  refer  to  the 
same  temperature,  and  this  is  necessarily  t°.  The  author  deduc-'S 
this  value  for  C  and  c  at  t°  from  the  determinations  made  at  a  series 
of  different  temperatures.  The  substances  examined  were,  sulphuric 
acid  and  its  monobydrate,  hydrated  calcium  nitrate,  and  naphthalene, 
and  their  tonperatures  of  no  crystallisation  were  found  to  be  — 361'°, 
— 177°,  —234°,  and  — 214°  respectively,  thus  refuting  Person's  con- 
clusion. Water  gives  — 167°  when  the  values  for  C  and  c  at  0°  are 
taken.  Benzene  was  also  examined,  but  the  heat  capacity  of  the 
solid  was  found  to  be  greater  than  that  of  the  liquid.  This  is  prob- 
ably due  to  an  incipient  fusion  occurring  below  the  temperature  of 
tx'ue  fusion. 

The  following  are  the  values  given  for  C,  c,  and  I  per  gram  at  the 
respective  fusing  points,  t : — 
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C.  c.  L  i. 

H.SOi 0-3355         0  2721         24-031         10-352° 

H2S04,HoO 0-4430        02273         39918  8-53° 

Ca(NOa)o,4HoO  . .      0-5185         0-3973         33493         42-4° 

CioHs 0-4824        0-3612         35-625         7986^ 

CeHe 0-3957         0-4600         29-433  5-41° 

HoO 1-0  0-5243         79-25  0-0° 

S.  U.  P. 
Use  of  the  Calorimetric  Bomb  for  the  Determination  of  the 
Heat  of  Combustion  of  Coal.  By  .Scheuker-Kestner  {Gompt. 
rend.,  112,  233 — 236). — Berthelot's  calorimetric  bomb  answers  well 
for  the  determination  of  tlie  heat  of  combustion  of  coal,  but  for  accu- 
rate estimation,  it  is  necessary  to  determine  the  percentage  of 
sulphur  in  order  to  make  the  necessary  correction  after  determining 
the  acidity  of  the  products.  For  practical  purposes,  this  last,  correc- 
tion may  be  omitted,  since  the  heat  of  conversion  of  the  nitrogen 
into  nitric  acid  is  practically  the  same  as  the  heat  of  combustion  of 
the  carbon  ;  and  sulphur  increases  the  heat  of  combustion  in  the 
furnace  as  well  as  in  the  bomb.  The  difficulty  of  determining  the 
amount  of  ash  is  obviated  by  converting  the  powdered  coal  into 
pastilles  as  recommended  by  Berthelot.  The  results  obtained  are 
lower  than  those  obtained  20  years  ago  by  the  author  and  Meunier 
Dollfus,  a  result  partly  due  to  a  better  knowledge  of  the  corrections 
required,  and  they  are  also  lower  than  those  obtained  with  Favre  and 
Silbermann's  calorimeter.  The  corrected  determinations  reduce  the 
iiumber  of  coals  with  heats  of  combustion  higher  than  those  calcu- 
lated from  their  elementary  composition,  and  it  is  possible  thac  coals 
exist  Avith  heats  of  combustion  actually  lower  than  those  calculated 
by  Dulong's  formula.  C.  H.  B. 

Dalton's  La-w.  By  M.  Margules  (Ann.  Thys.  Clem.  [2],  42, 
348 — 350). — The  author  draws  attention  to  the  difference  between  the 
results  calculated  by  him  {Wiener  Ber.,  98,  883)  and  by  Galitzine 
(this  vol.,  p.  378)  for  the  pressure  of  compressed  gases,  and  attiibutes 
til  em  to  the  employment  by  the  latter  of  an  unsatisfactory  formula 
given  by  Sarrau  (Abstr.,  1882,  686)  for  nitrogen.  J.  W. 

Determination  of  the  Specific  Gra-vity  of  Viscid  Substances. 
By  J.  W.  Bruhl  (Ber.,  24,  182— 183).— The  apparatus  consists  of  a 
gi'aduabed  flask;  the  neck  is  2  mm.  in  diameter,  and  has  a  side  tube 
at  the  upper  end.  A  quantity  of  the  substance  under  examination 
is  first  introduced  into  a  pipette  by  the  help  of  an  air  pump,  the  de- 
livery tube  of  the  pipette,  which  is  long  enough  to  reach  to  the  bottom 
of  the  flask,  is  inserted  in  the  neck  of  the  flask,  the  connection  between 
the  neck  of  the  flask  and  the  pipette  being  made  air-tight  with  a 
small  piece  of  rubber  tubing  ;  on  exhausting  the  flask  by  means  of  the 
side  tube,  the  liquid  flows  out  of  the  pipette.  A  flask  with  a  capacity 
of  10  c.c.  gives  results  which  are  stated  to  be  accurate  to  four  places 
of  decimals.  J.  B.  T. 

Determination  of  the  Specific  Gravity  of  Viscid  Sub- 
stances. By  C.  8CHEIBLER  (Ber.,  24,  357— 358).— J.  W.  Briihl  has 
described  a  method  of  determining  the   sptcitic    gravities  of  viscid 


GENERAL  AND  PHYSICAL  CHEMISTRY.  521 

substances  (preceding  abstract).  The  author  draws  attention  to  the 
fact  tliat  12  years  ago  he  described  a  method  for  determining  the 
specific  gravity  of  beet-molasses  which  is  simpler  and  more  nccurate 
than  that  of  Briihl,  and  is  applicable  to  all  liquids. 

A  pipette  is  used  closed  at  both  ends  with  glass  taps,  to  which  glass 
tubes  are  fitted  by  grinding.  The  capacity  is  determined  once  for  all 
for  a  certain  temperature  ;  the  pipette  is  then  filled  by  sucking  up 
the  liquid  whose  specific  weight  is  required,  tbe  bottom  tap  shut,  the 
tube  attached  to  it  removed,  and  the  whole  put  into  a  beaker  con- 
taining water  at  the  required  temperature.  The  top  tap  is  then  closed, 
its  tube  removed,  the  outside  of  the  apparatus  wiped  clean  and  dried, 
and  tbe  apparatus  weighed.  The  advantages  of  the  method  aie  that 
it  is  applicable  to  all  liquid  substances,  that  the  specific  gravity  can 
be  determined  at  any  required  temperature,  and  that  any  convenient 
size  of  apparatus  can  be  emploj'ed.  E.  C.  R, 

Hypothesis  of  Electrolytic  Dissociation.  By  S.  Arrhexius 
(/)</•.,  24,  224 — 231). — A  reply  to  the  criticisms  of  Traube  (this  vol., 
p.  255).  According  to  the  dissociation  hy])othesis,  a  salt  in  aqueous 
solution  is  dissociated  into  its  ions,  these  latter  being  charged  po.si- 
tively  and  negatively  respectively.  In  a7iy  homogeneous  solution,  the 
ions  exist  perfectly  free  side  by  side,  and  owing  to  their  freedom  of 
motion  they  so  intermingle  that  the  homogeneity  of  the  solution  is 
never  disturbed.  But  if  the  solution  is  not  homogeneous,  and  varies 
in  concentration,  diffusion  of  the  salt  will  take  place  from  tlie  more 
concentrated  to  the  less  concentrated  portion.  Since  one  of  the  ions 
will  move  more  rapidly  than  the  other,  a  larger  number  of  these 
ions  will  pass  into  the  less  concentrated  portion  of  the  solution  than 
of  tbe  others.  This  will  cause  this  portion  of  the  solution  to  take  the 
charge  of  these  ions,  and  the  other  portion  that  of  those  remainino-. 
A  certain  tension  will  thus  after  a  time  be  established,  and  a  state  of 
equilibrium  result  in  which  equal  diffusion  of  both  ions  mav  be  said 
to  take  place  in  unit  of  time.  Electrolytic  dissociation  differs,  tliere- 
fore,  from  ordinary  dissociation,  as  Traube  asserts  ;.  but  in  tbe  case  of 
homogeneous  solutions,  both  kinds  of  dissociation  exhibit  the  same 
properties. 

The  dissociation  hypothesis  does  not  demand  that  all  properties  of 
dilute  solutions  shall  be  of  additive  nature.  In  cases,  however,  in 
which  additive  properties  in  solution  may  be  predicted,  these  have 
always  been  found.  This  is  illustrated  by  the  specific  conductivity 
and  specific  resistance  of  water.  The  first  should,  according  to  tbe 
hypothesis,  be  proportional  to  the  amount  of  the  dissolved  salt,  and 
this  is  found  to  be  the  case;  for  the  second,  the  hypothesis  makes  no 
such  prediction,  and  in  practice  it  is  not  found  to  be  the  case.  That 
the  colour  of  any  particular  ion  in  solution  should  be  the  same  is 
correct,  but  in  the  instances  given  by  Traube,  the  ions  are  in  every 
case  different. 

That  the  dissociation  hypothesis  stands  altogether  in  contradiction 
to  the  hydrate  theory,  the  author  denies,  having  himself  pointed  out 
the  possibility  of  the  existence  of  molecular  aggregates  in  concen- 
trated solutions.     The  hydrate  theory  has,  however,  altogether  failed 
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to  give  any  explanation  of  the  properties  of  dilute  solution,  to  -whicli 
the  dissociation  h^'pothesis  has  been  so  successfully  applied,  and  even 
in  other  cases  there  is  disagreement  between  the  supporters  of  the 
hydrate  theory  themselves  (see  Pickering,  Abstr.,  1890,  857). 

Ostwald's  application  of  the  gaseous  laws  to  electrolytic  dissocia- 
tion has  led  to  the  establishment  of  a  formula  which  has  been 
successfully  tested  in  the  case  of  a  large  number  of  acids.  Exceptions 
have  been  found  to  the  formula,  but  sufficient  data  do  not  exist  at 
present  to  serve  for  the  discussion  of  these.  That  heat  is  developed 
in  some  cases  of  electrolytic  dissociation  finds  a  parallel  in  the  case  of 
the  development  of  heat  attending  the  formation  of  oxygen  (3  mols.) 
from  ozone  (2  mols.). 

The  author  also  points  out  that  some  of  the  statements  made  by 
Traube  are  eiToueous,  and  that  in  calculating*  the  values  of  i  from 
the  freezing  point  determinations  and  electrical  conductivity,  pre- 
cautions were  taken  to  make  the  numbers  obtained  from  each  strictly 
comparable.  H.  C. 

Nature  of  Osmotic  Pressure.  By  H.  j!^asini  (Bend.  Acad.  Lincei, 
6,  i,  175 — 182 j. — In  this  paper,  Pfelfer's  experiments,  and  the 
extent  to  which  they  may  be  considered  as  the  experimental  basis  of 
Van't  Hoff's  formula  PV  =  Rf,  are  discussed  at  great  length.  The 
author  arrives  at  the  conclusion  that  the  results  obtained  with  the 
cells  hitherto  constructed  afford  but  little  support  to  the  theory,  the 
expression  of  which  in  the  form  of  Van't  Hoff's  formula  he  regards 
as  a  convenient  method  of  implicitly  assuming  the  identity  of  matter 
in  the  state  of  a  gas  and  of  a  dilute  solution,  without  premising  condi- 
tions of  temperature  and  pressure  at  which  the  existence  of  a  solution 
might  be  impossible.  This  assumption,  which  has  been  explicitly 
made  by  Planck  (Abstr.,  1888,  895)  and  by  J.  J.  Thomson,  may 
rather  be  regarded  as  having  a  measure  of  physical  explanation  in 
the  osmotic  phenomena  hitherto  observed.  S.  B.  A.  A. 

Velocity  of   Decomposition  of  Nitrous   Acid  in  Aqueous 

Solution.  By  C.  Montemaetixi  (Rend.  Acad.  Lincei,  6,  ii,  263 — 270). 
— The  solutions  obtained  by  decomposing  solutions  of  silver  nitrite 
with  dilute  hydrochloric  acid  were  allowed  to  remain,  and  the  free 
nitrous  acid  determined  at  intervals  by  titration  with  potassium 
permanganate.  The  rate  of  decomposition  mav,  in  general,  be  repre- 
sented by  the  formula  —  dCjdT  =  kC,  or  A-  =''l/T  log  Co/C  (T  being 
the  time  in  hours  and  C  the  concentration  in  grams  per  lOU  c.c.  of 
solution),  k  is,  however,  only  constant  between  certain  limits  of 
concentration,  and  varies  with  the  temperature.  The  decomposition 
of  nitrous  acid  in  solution  is  a  true  dissociation  ptienomenon  which 
may  be  represented  by  the  equation  3HNO2  =  2N0  +  HNO3  +  HoO, 
and  it  accordingly  depends  on  the  vapour  tension  of  the  nitric  oxide 
evolved.  When  the  action  is  allowed  to  proceed  in  a  current  of 
carbonic  anhydride,  the  theoretical  amount  of  nitric  acid  is  always 
found  in  the  solution  ;  in  presence  of  air,  however,  the  nitrogen  tetr- 
oxide  formed  partially  redissolves  and  increases  the  amount  of  nitric 
acid.  The  reaction  may,  to  a  certain  extent,  be  reversed  by  passing 
a  current  of  nitric  oxide  into  a  solution  of  4  grams  of  nitric  acid  in 
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200  c.c.  of  water  for  about  an  hour,  the  expeinment  being  performed 
ill  an  atmosphei'e  of  carbonic  anhydride,  and  a  current  of  carbonic 
anhydride  finally  passed  through  the  solution  to  remove  any  dissolved 
nitric  oxide;  the  nitric  acid  was  found  to  contain  0'1139  gram  of 
nitrous  acid.  Solutions  of  nitrous  acid  allowed  to  remain  in  sealed 
tubes  cease  to  decompose  as  soon  as  the  vapour  tension  of  the  evolved 
nitric  oxide  is  sufficiently  great.  Solutions  of  silver  or  potassium 
nitrite  remain  practically  unaltered  after  two  months'  exposure  to 
diti'used  light.  S.  B.  A.  A. 

Unit  of  Atomic  Weights.  By  W.  A.  Noyes  (Ber.,  24,  2o8— 240). 
— Tliu  author  points  out  that  the  determinations  of  the  combining 
ratio  of  oxygen  and  hydrogen  which  have  been  carried  out  within  the 
last  twenty  years  have,  with  one  exception,  all  given  numbers  for  the 
atomic  weight  of  oxygen  which  are  less  than  l.j"90.  If  15'89  be 
acctpted  as  the  'most  probable  number  for  the  atomic  weight  of 
oxygen,  and  the  other  atomic  weights  are  calculated  on  this  basis,  the 
majority  of  the  elements,  particularly  of  the  more  common  element.*;, 
will  be  found  to  have  atomic  weights  which  differ  very  lai"gely  from 
w  hole  numbers.  If,  on  the  other  hand,  the  atomic  weight  of  oxygen 
is  tixed  as  16  (Brauner,  Abstr.,  1889,  335)  only  six  elements,  Xa,  S, 
K,  Ag,  I,  and  Pt,  are  found  to  have  atomic  weights  which  differ  from 
■whole  numbers  (half  numbers  in  the  case  of  CI,  Cr,  and  Sr)  by  a 
larger  amount  than  the  possible  error  in  the  atomic  weight  it.self. 
In  this  case,  the  atomic  weight  of  hydrogen  would  be  l'0u7,  but  for 
all  ordinary  work  the  error  introduced  by  employing  unity  in  place 
of  this  number  is  .so  small  that  it  may  be  neglected.  The  advantages 
of  fixing  O  =  16  as  the  basis  for  the  atomic  weights  of  the  other 
elements  are,  therefore,  so  obvious  that  the  author  urges  its  acceptance 
by  chemists  generally.  H.   C. 

Mordants  and  the  Periodic  Law.  By  Prud'homme  {Compf. 
re7id.,  112,  236 — 239j.— In  each  group  of  the  periodic  system,  taking 
the  odd  and  even  series,  there  is  a  continuous  variation  in  the  shade 
of  colour  produced,  from  blue  to  red  or  red  to  blue,  as,  for  example, 
with  magnesium,  zinc,  and  cadmium,  or  with  calcium,  strontium,  and 
barium.  Boisbaudran  has  shown  that  in  groups  of  elements  such  as 
these  or  potassium,  rubidium,  and  caesium,  the  wave-lengths  of  corre- 
sponding lines  in  the  spectra  are  proportional  to  the  molecular  weight. 
It  would  seem,  therefore,  that  metallic  oxides  communicate  to  their 
combinations  with  colouring  matters  vibrations  which  are  proportional 
to  those  of  the  elements  which  they  contain.  In  each  period,  from  the 
first  to  the  fourth  group,  there  is  progression  from  blue  to  red  ;  in 
the  fifth  to  the  eighth  group  the  progression  is  from  red  to  blue. 
Group  4  does  not  form  a  real  maximum,  since  the  shades  of  colour  in 
this  group  have  an  excess  of  yellow.  The  orange  term  does  not 
belong  to  Group  4,  but  is  represented  in  Group  5  by  vanadium.  Ti)i, 
the  atomic  weight  of  which  is  nearly  half  that  of  uranium,  represents 
in  an  especial  manner  yellow  and  orange  shades.  It  is  noteworthy 
that  the  colours  of  "lakes"  often  show  progression  the  reverse  of 
that  obtained  with  the  same  oxides  on  the  fabrics.     The  influence  of 
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the  bases  is  perceptible  in  the  behaviour  of  many  salts  ;  and  the  in- 
fluence of  the  haloids  is  well  seen  in  the  derivatives  of  fluorescein. 

C.  H.  B. 
Modification  of  the  Sprengel  Pump.  By  G.  Guglielmo  {Reud. 
Acad.  Lincei,  6,  ii,  153 — 155). — From  the  top  of  the  Sprengel  air 
chamber,  a  short  tube  provided  with  a  stop-cock  leads  upwards  into  a 
glass  globe,  to  the  top  of  which  a  large  cup  or  funnel  is  attached  by 
a  short  stoppered  neck.  The  branch  tube  connected  with  the  re- 
ceiver is  soldered  low  down  in  the  side  of  the  air  chamber  and  bent 
vertically  upwards.  The  upper  part  of  the  fall  tube  is  a,Iso  fitted  with 
a  stop-cock.  The  cup  and  globe  are  filled  with  mercury,  the  stopper 
replaced  in  the  cup,  and  all  the  stop-cocks  opened  until  a  moderate 
degi'ee  of  exhaustion  is  reached.  A  good  vacuum  is  thus  formed  in 
the  globe,  which  effectually  deaerates  the  mercury  which  is  allowed 
to  enter  the  globe  from  time  to  time  by  raising  the  stopper;  more- 
over, any  risk  of  access  of  air  into  the  chamber  is  avoided.  The 
pressure  of  the  residual  gas  in  the  air  chamber  may  be  found  by  closing 
the  stop-cock  in  the  fall  tube  and  allowing  the  mercury  to  rise  in  the 
branch  tube  until  the  volume  of  the  gas  in  the  air  chamber  is  reduced 
to  one-hundredth  part  of  its  previous  volume,  and  then  observing 
the  difference  between  the  levels  of  the  mercury  in  the  chamber  and 
branch  tube.  S.  B.  A.  A. 


Inorganic   Chemistry. 


Hydrogen  Nitride  (Azoimide).  By  T.  Curtius  and  R.  Raden- 
HAUSEX  (./.  pr.  Chem.  [2],  43,  207 — 208;  compare  this  vol.,  p.  56). — 
Pure  hydrogen  nitride  is  obtained  by  fractionally  distilling  the 
aqueous  solution,  the  preparation  of  which  has  been  already  de.sci'ibed; 
the  first  portion  of  the  distillate  is  again  fractionated,  until,  after 
four  repetitions  of  the  process,  an  acid  distils  over  at  45°;  this  con- 
t-^ins  91  per  cent,  of  hydrogen  nitride,  but  the  composition  of  the 
distillation  does  not  con-espond  with  that  of  a  definite  h^-drate.  The 
complete  dehydration  is  effected  by  fused  calcium  chloride. 

Hydrogen  nitride  is  a  clear,  colourless,  mobile  liquid  ;  it  boils 
without  decomposition  at  37°,  dissolves  in  water  and  alcohol,  and  has 
the  same  odour  as  its  aqueous  solution  (loc.  cif.),  in  a  more  marked 
degree.  It  explodes  in  contact  with  a  hot  substance,  and  sometimes 
even  at  the  temperature  of  the  room,  with  a  blue  flash.  Researches 
on  its  electric  conductivity  by  Ostwald  lead  to  the  conclusion  that 
it  is  a  somewhat  stronger  acid  than  acetic  acid.  Attempts  to  determine 
its  vapour  density  were  frustrated  by  its  instability  ;  when  0'05  gram 
of  it  was  passed  into  a  barometer  tube  at  the  ordinary  temperature  it 
exploded  with  .such  violence  that  the  tube  was  pulverised  and,  along 
with  the  mercury,  scattered  in  all  directions;  on  another  occasion, 
07  gram  of  it  exploded  when  the  tube  containing  it  was  removed  fioni 
the  freezing  mixture,  shattering  all  the  glass  in  the  neighbourhood 
and  wounding  one  of  the  authors  of  the  paper. 
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Mondeleeff  (this  vol.,  p.  394)  has  suggested  that  the  ammonium 
salt  of  this  acid  would  undergo  an  isomeric  change,  like  atnmoninrti 
cvanate ;  the  authors  have  not  found  this  to  be  the  case.  Ammonium 
nitride  crystallises  in  lart^re  prisms  which  are  unchanged  by  heating 
with  water  or  by  sublimation  ;  thej  are  not  hygroscopic,  and 
gradually  evaporate  when  exposed  to  the  air.  A.  G.  B. 

Conditions  of  Chemical  Change  between  Nitric  Acid  and 
Certain  Metals.  By  V.  H.  Vkley  {Proc.  Roy.  Soc,  48,  458 — 4oi«;. 
— C(ip])er.  mt'iL-nry,  and  bismuth  do  not  dissolve  in  30  per  cent, 
nitric  acid  at  30^,  provided  that  nitrous  acid  is  neither  present 
initially  nor  formed  subsequently.  If  the  conditions  are  such  that 
these  metals  dissolve,  then  the  amount  of  metal  dissolved  and  the 
amount  of  nitrous  acid  present  are  concomitant  variables,  provided 
that  the  nitric  acid  is  present  in  considerable  excess.  Metallic  nitrite, 
it  would  appear,  is  first  formed,  together  with  nitric  oxide  ;  the  former 
is  at  once  decomposed  by  the  nitric  acid  with  liberation  of  nitrous  acid, 
whilst  the  latter  reduces  the  nitric  acid  to  form  a  further  quantity  of 
nitrous  acid.  Nitrous  acid  is  invariably  the  initial  product  of  reduc- 
tion of  the  nitric  acid. 

Copper,  mercur}-,  and  bismuth  dissolve  very  readily  in  a  1  per  cent, 
solution  of  nitrous  acid.  Under  these  conditions,  nitric  acid  present 
in  slight  excess  interferes  with  the  chemical  change  instead  of  pro- 
moting it.  This  result  is  probably  due  to  the  greater  stability  of 
nitrous  acid  in  presence  of  nitric  acid. 

Hydrogen  reduces  nitric  to  nitrous  acid  in  presence  of  cupric  or 
lead  nitrate.  It  also  converts  mercuric  into  mercurous  nitrate,  but 
does  not  produce  any  change  in  solutions  of  bismuth  or  zinc  nitrate 
dissolved  in  nitric  acid.  J.   W. 

Electro-metallurgy  of  Aluminium.  By  A.  Mixet  (Compt.  rend., 
112.  •2.51—233;  compare  Abstr.,  Ibi'O,  532  "^and  1040,  and  this  vol., 
]).  152). — The  steel  crucible  is  made  smaller,  and  is  provided  with  an 
internal  lining  of  carbon  which  serves  as  the  negative  electrode.  The 
difl'eience  of  potential  between  the  two  electrodes  is  4'55  volts,  and 
the  yield  319  grams  of  aluminium  per  horse  power  per  hour,  or  31"3 
horse  powers  per  hour  for  1  kilo,  of  aluminium.  The  author  believes 
that  it  will  be  possible  to  reduce  the  difference  of  potential  to 
4  volts,  and  under  these  conditions  there  will  be  no  electrolysis  of  the 
sodium  chloride,  and  the  yield  will  reach  70  per  cent,  of  the  theoreti- 
cal quantity.  The  loss  of  30  per  cent,  is  due  to  the  action  of  the  fused 
fluorides  on  the  aluminium,  and  dots  not  occur  when  aluminium  alloys 
are  made,  since  in  this  case  the  electrolytic  cell  is  composed  of  the 
other  metal,  and  the  liberated  aluminium  at  once  combines  with  it. 

C.  H.  B. 

Atomic  Weight  of  Bismuth.  By  A.  Classen  (J.  pr.  Chem.  [2], 
43,  133 — 138;. — A  reply  to  Schneider's  criticisms  (this  vol.,  p.  271). 
Schneider's  metal  must  have  contained  not  only  lead,  but  also  copper, 
iron,  and  other  metals.  The  same  must  be  said  of  Marignac's  metal, 
for  even  16  fractional  precipitations  as  basic  bismuth  nitrate  are  not 
sufficient  to  eliminate   all  impurities.     Schneider  naively  jaoints  out 
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that  ^lariorjiac  made  each  of  his  seven  determinations  on  equal 
weights  of  his  bismuth  oxide  under  the  same  conditions.  It  is 
evident  that  any  decomposition  of  his  sulphate  at  the  temperature  to 
which  it  was  exposed  would  not  have  been  made  apparent  by  the>e 
experiments.  Bailey  (Trans.,  1887,  676)  has  pointed  out  that  bismuth 
sulphate  begins  to  decompose  at  405 — 418°.  A.  G.  B. 

Auric  Sulphide,  AUoSj.  By  U.  Antoxt  and  A.  Lucchesi  {Gaz- 
setta,  20,  601 — 607). — Berzelius  obtained  a  substance  having  the 
composition  AujSa,  by  fusing  metallic  gold  with  an  excess  of  potas- 
sium pentasulphide.  The  existence  of  such  a  compound  has,  however, 
been  denied  by  Levol,  Schrotter,  and  latterly  by  Hoffmann  and  Kriiss 
(Abstr.,  1887,  1019;  1888,  28).  As  the  author's  experiments  on 
aurosnaurio  sulphide  (Abstr.,  1890,  1216)  showed  that  the  act'on  of 
hydrogen  sulphide  on  gold  trichloride  largely  depends  on  the  tem- 
perature of  the  solution,  attempts  were  made  to  prepare  auric  sulph- 
ide by  the  action  of  hydrogen  sulphide  at  a  very  low  temperature, 
but  without  success.  On  passing,  however,  a  rapid  current  of  per- 
fectly dry  hydrogen  sulphide  thi'ough  a  U-tube  containing  potassium 
aurochloride  kept  at  a  temperature  of  —10°  until  the  issuing  gas 
was  free  from  hydrogen  chloride,  a  brown  mass  was  obtained,  but  on 
attempting  to  separate  the  potassium  chloride  by  treating  this  pro- 
duct with  water  at  0°,  it  underwent  complete  decomposition,  hydrogen 
sulphide  being  evolved,  gold  precipitated,  and  miphuric  acid  passing 
into  solution.  As  neither  aurous  nor  aurosoauric  sulphide  behaves  in 
tliis  manner,  the  experiment  was  repeated  with  lithium  aurochloride, 
a  deliquescent  salt  forming  orange-coloured  cr\'stals  which  contain 
2  mols.  HoO  after  prolonged  drying  in  a  current  of  air  at  70°,  become 
anhydrous  when  similarly  treated  at  90°,  and  begin  to  decompose 
at  iOO — 105".  The  perfectly  dry  hydrated  salt  was  treated  with 
hydrogen  sulphide  at  — 10°,  the  product  freed  from  lithium  chloride 
by  extraction  with  absolute  alcohol,  and  the  residue  dried  in  a  current 
of  nitrogen  at  70°.  It  consisted  of  a  black,  amorphous,  graphitic 
mass  of  the  composition  AuaSs,  from  which  no  trace  of  free  sulphur 
could  be  removed  by  treatment  with  carbon  bisulphide.  It  completely 
decomposes  into  gold  and  sulphur  when  heated  to  200 — 205°.  Auric 
sulphide  may  likewise  be  prepared  by  decomposing  the  dry  anhydrous 
lithium  aurochloride  with  hydrogen  sulphide  at  the  ordinary  tempera- 
ture.    Its  properties  and  reactions  are  at  present  under  investigation. 

S.  B.  A.  A. 


Mineralogical   Chemistry. 


Native  Nickel  in  River  Sand  near  Biella  (Piedmont).  By 
A.  Sella  {Cumpt.  rend..  112,  171 — 173). — The  sand  of  the  torrent 
Elvo,  near  Biella,  contains  grains  which  closely  resemble  metallic 
platinum,  some  being  silvery  or  yellowish-white,  whilst  others  have 
a  steel-grey  colour.     Thej  contain  Fe,   266;   Ni,   75'2  =  10l8,  and 


MIXERALOGICAL  CHEMISTRY.  527 

ao;ree  somewhat  closely  in  composition   with    the  alloy  NiiFe.     The 
grains  are  in  all  probability  of  terrestrial  origin.  C.   H.   B. 

Brookite  from  Beura  TOssola).  By  G.  Struevej?  (Rend.  Acad. 
Linrei  6,  i,  77  —  7'.'j. — The  author  has  discovered  crystals  of 
bronkite,  a  mineral  not  hitherto  found  in  Italy,  in  the  gneiss 
caves  of  Beura,  in  the  district  of  Ossola.  It  occurs  among  lamellar 
crystals  of  calcite  in  blackish  plates  with  a  bright,  adamantine 
lustre,  and  is  accompanied  by  needles  of  dark  tourmaline  and 
scales  of  chlorite.  The  tabular  faces  (100)  are  covei'ed  with  vertical 
strife,  owing  to  their  alternate  combination  with  faces  of  vertical 
prisms.  The  crystals  are  2  mm.  long,  1*5  mm.  broad,  and  0'25  mm. 
thick;  they  are  generally  opaque,  but  contain  translucent  patches 
which  transmit  dark-gi-een  light.  The  crystallographic  measurements 
agree  with  those  already  given,  but  no  chemical  analysis  has  been 
made.  S.  B.  A.  A. 

Rhodochrosite  from  Franklin  Furnace,  New  Jersey.  Bv 
P.  E.  Browning  (Amer.  J.  Sci.,  40,  37o — .376). — The  specimen  of 
rhodochrosite,  an  analysis  of  which  is  given  by  the  author,  has  a 
massive,  cleavable  structure  and  a  bright-pink  colour.  Frankliuite 
and  willemite  are  immediately  associated  with  it.  The  sp.  gr.  is  347, 
and  the  analytical  results  obtained  were  as  follows : — 

CO.,.        Total. 
38-04     100-02 
B.  H.  B. 

Kreittonite  from  Bodenmais.  By  Oebbeke  (Jahrb.  f.  Min., 
1891,  i,  Ref.  17) — The  author  found  that  on  applying  the  magnet  to 
the  powder  of  the  kreittonite  of  Silberberg,  a  green  substance  and 
a  black  one,  magnetite,  were  obtained.  The  former  gave  on 
analysis  : — 

Al.,03.         FeoOj.  FeO.  MgO.  ZnO.  Total. 

48-40         7-47         14-79         2-64        27-40         100-70 

B.  H.  B. 

Occurrence  of  Nitrogen  in  Uraninite.  By  W.  F.  Hillebrand 
(Amer.  J.  Sci,  40,  384—394). — The  author  has  found  that  nitrogen 
exists  in  uraninite  in  quantities  up  to  over  2.5  per  cent.,  and  seems 
generally  to  bear  a  relation  to  the  amount  of  nranium  oxide  present. 
This  is  the  first  discovery  of  nitrogen  in  the  primitive  crust  of  the 
earth.  The  condition  in  which  the  niti'ogen  exists  is  unknown  ;  but 
it  is  entirely  different  from  any  hitherto  observed  in  the  mineral 
kingdom. 

In  studying  the  composition  of  uraninite  in  genera],  the  author  finds 
by  analj'sis  that  this  mineral  from  various  localities  varies  widely  in 
composition,  and  that  its  physical  characteri.stics  and  its  behaviour 
towards  certain  solvents  are  often  as  distinct  as  the  chemical  differ- 
ences. The  formulae  given  by  Comstock  and  by  Blomstrand  are  in- 
applicable to  the  zirconia,  thoria,  and  yttria  uranites  of  Xorth 
America  and  Xorway.     The  author  gives  the  results  of  analyses  of 
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]1  vaineties  of  uraninite  from  N'orth  America  and  of  7  from  Norway, 
and  he  proposes  to  continue  the  work  in  his  laboratory  as  soon  as 
oppoi'tunity  may  offer.  He  hopes  that  those  possessing  uraninite 
specimens  will  examine  them  on  the  lines  suggested  in  his  paper  (com- 
pare Abstr.,  1890,  456).  B.  H.  B. 

New  Borate  from  Stassfurt.  By  L.  Milch  and  by  0.  Luedeckr 
(Zeit.  Kri/st.  Min.,  18,  478 — 485). — This  new  borate  is  described  by 
the  two  authors  working  independently.  The  analytical  results  they 
give  differ  so  cemsiderably  that  further  investigation  is  necessary 
before  the  formula  can  be  detinitely  settled.  The  interpretation  of 
the  crystallography  of  the  mineral  is  also  entirely  different  in  the  two 
papers. 

The  new  borate  is  found,  with  pinnoite  (Abstr.,  1884,  1271),  in 
the  kainite  beds  of  Stassfurt,  in  colourless,  transparent,  monosym- 
metrical  crystals.  The  hardness  of  the  mineral  is  5,  and  its  sp.  gr. 
2' 127.     Analysis  gave  the  following  results  : — 


B203. 

H2O. 

MgO. 

K2O. 

NaoO. 

CI. 

Total. 

I.  52-39 

23-83 

13-80 

8-14 

0-39 

0-35 

98-90 

11.  60-53 

19-85 

12-23 

7-39 

— 

— 

100-00 

The  formulee  deduced  from  these  two  analyses  are  as  follows : — ■ 

I.  (Milch) Mg.,KB,0i6  +  8H0O. 

II.   (Luedecke)  .  . .      HoKMgoBnOjo  +  6H0O. 

For  the  new  borate,  Milch  proposes  the  name  of  hmtzeife,  after 
Professor  Hintze,  of  Breslau ;  whilst  Luedecke  proposes  that  of 
heiiitzite,  after  Heintz,  the  discover  of  pinnoite.  B.   H.   B. 

Apatite,  Chlorite,  and  Mica  from  Belgian  Localities.      By 

C.  KlE-MENT  {Zeit.  Krijst.  Min.,  18,  529 — 530,  from  Bull.  Muaee  Boy. 
de  Bell/.,  5,  159). — 1.  Apatite,  from  the  phosphorite  beds  of  Cip'y, 
occurring  in  pale,  yellowish-green,  transparent  crystals  (sp.  gr.  3-226) 
in  calcite,  gave  on  analysis  : — 

P..O5.  F.  01.  CaO.         MgO.      AI2O3.      Pe.Oa. 

43-49       1-31       0-57       54-49       0-42       1-46       0-33 

2.  Chlorite,  from  Vielsalm,  in  thin  leaves  from  quartz  veins,  with  a 
sp.  gr.  of  2-835,  yielded : — 

SiO.,.       AloO:v      Fe.Og.      FeO.       MnO.       MgO.        F.,0.         Total. 
27-13     24-70      5-84      9-72      198      20  52     11-35     9924 

3.  Mica  containing  chromium,  from  Salm-Chateau,  in  green  or 
white  layers  on  quartz,  gave  on  analysis  : — 

SiOg.       AI2O3.    CraOg.    Fe^Oj.    CaO.     MgO.      KoO.    Na^O.     HjO.      Total. 
46-68     34''-17     0-84     2-35     0-27     3-84     4-47     223     4-65     98-50 

B.  H.  B. 
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So-called  Perofskite  from  Magnet  Cove,  Arkansas.  By  F. 
W.  Mar  (Amer.  J.  Sci.,  40,  403— 405).— In  1877,  Knop  showed  that 
the  supposed  perofskite  of  the  Kaiserstuhl  contained,  besides  titanium, 
some  '2'-]  per  cent,  of  niobium  and  tantalum,  and  he  accordingly  classed 
it  as  an  independent  species  under  the  name  of  dyaanahjte.  The 
following'  analysis  of  a  similar  mineral  from  Magnet  Cove,  Ai'kansas, 
shows  that  it  also  is  distinct  from  perofskite,  and  should  be  classed 
with  dysanalyte  : — 

CnO.  MgO.  FcO.  Fo.O:,.  (Y,Er,Tr).,Oa.       (Ce,La,Di).03. 

33-22         0-74         0-23         6-16  5-42  0-10 

NbsOj.        Ta-A-  TiO;;.  SiO.,.  Total.         Sp.  gr. 

4-38         508        44-12         O-Ob         99-53         4-18 

B.  H.  B. 

Constitution  of  Natural  Silicates.  By  F.  W.  Clarke  and 
E.  A.  ScHXEiL.ER  {Amer.  J.  ScL,  40,  303—312,  405—415,  452—457). 
— In  this  elaborate  paper,  the  authoi-s  show  that  gaseous  and  aqueous 
hydrochloric  acid  differ  widely  in  their  action  on  magnesian  silicates. 
In  this  group  of  minerals,  the  gaseous  acid  appears  to  attack  only 
that  part  of  the  magnesium  Avhich  is  present  as  the  univalent  group, 
•Mg'OH.  In  favour  of  this  vicAv,  the  authors  adduce  a  large 
amount  of  evidence.  Olivine,  for  example,  which  cannot  contain  hydr- 
uxyl,  is  almost  unattacked  by  the  gas  within  the  range  of  tempera- 
ture studied.  Serpentine,  which  must  contain  'MgOH,  is  attacked 
proportionally  to  the  excess  of  oxygen  over  the  orthosilicate  ratio. 
Ripidolite  behaves  like  serpentine,  and  gives  an  analogous  formula  ; 
whilst  the  micas,  which  presumably  contain  little  or  no  liydroxylated 
magnesia,  are  but  slightly  affected.  The  authors  are  inclined  to 
believe,  on  the  whole,  that  MgOH  in  a  silicate  has  a  lower  order  of 
stability  towards  gaseous  hydrochloric  acid  than  the  compound 
Mg(OH)o.  "^  B.  H.  B. 

Eudialyte  and  Eucolite  from  Magnet  Cove,  Arkansas.  By 
.J.  F.  Williams  (Amer.  J.  Sci.,  40,  457 — 462). — The  author  gives 
the  results  of  a  crystallograpbical  examination  of  the  rare  mineral 
eudialyte,  fi'om  Magnet  Cove.  The  crystals  are  transparent  and 
crimson  in  colour ;  they  may  be  divided,  according  to  their  form,  into 
two  classes:  (1)  those  in  which  the  negative  rhombohedra  pre- 
dominate, and  (2)  those  in  which  the  positive  ones  are  the  larger. 
As  a  rule,  the  crystals  are  terminated  above  and  below  by  hexagonal 
basal  planes.     The  faces  observed  are  OR,  ooP2,  +R,  —  ^R,  —  2R. 

All  those  crystals  which  have  the  form  and  composition  of  eudia- 
lyte, but  negative  double  refraction,  are  to  be  considered  eucolite. 
Yellow^ish-brown  crystals  of  this  kind  occurring  in  the  Arkansas  rock 
ai'e  to  be  classed  under  this  head.  From  the  lowsp.  gr.  and  hardnes.^-, 
as  well  as  the  want  of  complete  transparency  in  these  crystals,  it  is 
probable  that  they  consist  of  decomposed  eudialyte.  B.  H.  B. 

Anthophyllite  from    Franklin,   North   Carolina.     By   S.   L. 
Pe.xfield  (Amer.  J.   Sci.,  40,   394 — 397). — The   material   examined 
VOL.  LX.  2  n 
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was  collected  at  the  Jenks  Corundum  Mine,  Franklin,  where  it  occurs 
in  a  pure  and  well-crystallised  condition.  The  mineral  appears 
never  to  have  been  fully  identified  from  any  locality  in  the  United 
States  hitherto.  It  occurs  in  orthorhombic  crystals  exhibiting  only 
two  forms,  the  prism  and  the  brachypinacoid.  The  crystals  are  very 
transparent,  and  have  a  clove-brown  colour.  Tlierr  hardness  is  6,  and 
their  sp.  gv.  3"093.     Analysis  yielded  the  following  results  : — • 


SiOo. 

FeO. 

:\rnO. 

MgO. 

CaO. 

HoO. 

AI.P3. 

Loss  at  100''. 

Total. 

57-98 

10-39 

0-31 

28-69 

0-20 

1-67 

0-63 

0-12 

99-99* 

The  formula  is  RSiOs,  where  R  represents  Mg,  Fe,  Ho.  and  traces 
ofMnand  Ca.  B.  H.  B. 

Fowlerite  Variety  of  Rhodonite  from  Ne-w  Jersey.     By  L.  V. 

PiRssox  (Aiiier.  J.  Sci.,  40,  48-i — 488). — The  zinc-bearing  rhodonite 
of  Franklin  and  Stirling,  in  N"ew  Jersey,  has  been  known  since  1825 
under  the  name  of  fowlerite.  The  crystalline  form  and  physical  pro- 
perties have  not  hitherto  been  thoroughly'  investigated.  The  mineral 
occurs  embedded  in  calcite.  It  is  of  a  rose-pink  colour  and,  in  the 
small  and  perfect  crystals,  transparent.  The  axial  ratios  and  angles 
measured  in  the  crystallographical  examination  of  this  mineral  agree 
very  closely  with  those  obtained  by  Flink  (Abstr.,  1886,  778)  in  his 
determination  of  the  crystalline  form  of  rhodonite  from  Sweden.  It 
was  also  found  that  the  two  varieties  differed  in  no  appreciable  degree 
in  optical  orientation.  Analysis  of  carefully  selected  fowlerite  gave 
the  following:  results  : — 


SiOo. 

FeO. 

ZnO. 

:\rnO. 

CaO. 

MgO. 

Total. 

46-06 

3-63 

7-33 

34-28 

7-04 

1-30 

99-64 

These  results  give  the  correct  formula  for  a  meta-silicate,  RSiOs. 

B.  H.  B. 

Beryllium.  Minerals  from  Colorado.  By  S.  L.  Pexfield  (Amer. 
J.  Sci.,  40,  488 — 491). — During  the  past  few  years,  crystals  of  beryl, 
bertrandite,  and  phenacite  have  been  abundantly  found  associated 
Avith  one  another  at  Mount  Antero,  Colorado.  They  are  implanted 
either  on  granite  or  on  crystals  of  the  granitic  minerals,  quartz,  and 
felspar.  The  rare  minerals  bertrandite  and  phenacite  occur  in 
crA'stals  of  great  beauty,  some  being  of  almost  ideal  symmetry. 

B.  H.  B. 

Composition  of  Mica  and  Chlorite.  By  R.  Schlaepfer  {JaJirh. 
f.  Min.,  1891,  i,  Ref.  8 — 9). — The  author  has  analysed  eight  minerals 
of  the  mica  and  chlorite  group  with  the  following  results  : — 

*  By  an  obvious  luisimnt  in  the  original,  this  total  is  stated  to  be  69-99. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

8iO..... 

,      .30-]  1 

30-18 

34-06 

1709 

45-05 

45-35 

33-24 

45-38 

TiO...  . . 

— 

— • 

— 

— 

— 

— 

4-73 

1-48 

Ai..d,.. 

18-31 

14-34 

11-75 

40-40 

29-94 

13-95 

14-90 

30-16 

Air, . . 

— . 

■ — 

— 

— 

1-89 

10-43 

— 

— 

Ve,0,.. 

1-16 

0-28 

1-92 

1-99 

1-14 

1-00 

5-92 

3-65 

FeO   .. 

2-11 

2-88 

2-78 

0-58 

1-73 

10-10 

23-57 

0-86 

Cr.O,.. 

1-55 

— 

0-69 

— 

— 

. — 

— 



MgO  . . 

31-89 

31-26 

33-90 

19-56 

0-97 

0-21 

5-15 

1-20 

CaO   .. 

— 

— 

•  — 

12-90 

— 

0-55 

0-40 

— 

i\[nO  . . 

— 

— 

— 

— 

— 

trace 

0-95 



K.,0 .  . . 

0-37 

3-09 

0-39 

0-43 

10-23 

10-88 

7-77 

10-49 

Na..O  . . 

1-99 

1-99 

2-45 

1-86 

2-13 

1-55 

1-45 

1-83 

Lib  .. 

0-31 

0-42 

trace 

trace 

— 

406 

— 

— 

CI   .... 

— 

— 

— 

0-25 

— 

— 

— 

. 

H.,0    .. 

14-14 

10-31 

13-08 

2-48 

6-19 

3-10 

2-19 

5-99 

Total.. 

101-94  100-75 

101-02 

97-54* 

99-27 

101-18 

100-27 

101-04 

Sp.  gr.. 

2-42 

2-68 

2-57 

2-85 

2-80 

1-61 

3-08 

2  7o 

1,  Clinoclilore  from  Chester,  Pennsylvania  ;  2,  from  Brewster,  New 
York;  3,  pennine  from  Zermatt ;  4,.  waluewite  from  the  Ui-al ; 
5,  mica  from  Haddam,  Connecticut ;  6,  from  Zinnwald  ;  7,  biotite 
from  Miask  ;  8,  muscovite  from  Bamle,  Xorway.  B.   H.   B. 

Nepheline-syenite  of  the  Kola  Peninsula.  By  W.  Ramsay 
(Jahrh.  f.  Min.,  1891,  i,  Ref.,  97— 99).— The  author  gives  a  detailed 
account  of  the  geology  of  the  Kola  peninsula,  and  notes  the  occur- 
rence of  an  extensive  mass  of  nepheline-syenite  between  the  Lakes  of 
Lujavr  and  Imaudra.  In  the  composition  of  this  rock,  microcline, 
albite,  nepheline,  sodalite,  natrolite,  a?girine,  arfvedsonite,  ainigmite, 
as  well  as  five  new  minerals,  take  part.  The  absence  of  apatite,  ii-on 
ores,  and  titanite  is  noteworthy.  Analyses  are  given  of  the  a^girine 
(1),  and  of  one  of  the  new  minerals  (11)  : — 


SiO.-.. 
I.  51-82 

I. 
II. 

AiP:,.          F0.O3. 

0-60         21-02 

FeO. 
8-14 

Ignition. 

0-50 
6-04 

MnO. 

1-00 
2-67 

Total. 
100-28 
100-47 

CuO. 
3-01 

9-53 

Sp.  gr. 

3-51 

2-75 

MgO. 
1-47 

II.  55-88 

1519 

NaoO.          K;0. 

11-87        0-85 

9-06        1-57 

0-53 

The  latter  is  isotropic  or  veiy  slightly  birefractive,  of  a  brio-ht 
red  colour,  transparent,  easily  fusible,  and  soluble  with  difficulty  in 
acids.  B.  H.  B. 

Ne-w  Meteoric  Iron  from  North  Dakota.  By  O.  W.  Hu^T- 
iNiiTON  (Pruc.  Ainer.  Acad.  Set.,  25,  229 — 232). — The  meteoric  iron 
described,  a  specimen  of  special  interest,  was  found  in  1885,  during 

*  Tlic  loss  on  ignition  is  i'GO,  of  which  2--i8  is  water. 


532  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  construction  of  a  branch  of  the  Northern  Pacitic  Railroad,  about 
20  miles  sonth-east  of  Jamestown,  Stutsman  Co.,  North  Dakota.  It 
Aveighs  4015  grams,  and  is  of  peculiar  shape  and  appearance,  in  that 
it  appears  to  be  a  thick  scale  blown  off  from  the  spherical  surface  of 
a  large  body.  The  iron  is  so  malleable  that  it  can  be  rolled  out  into 
thin  ribbon  in  the  cold,  and  it  breaks  like  a  soft,  semi-solid  material. 
The  extreme  malleability  and  peculiar  fracture  separate  this  iron  from 
all  others  hitherto  described.  The  concave  side  of  the  specimen  is  cha- 
i-acterised  by  a  vesicular  structure  not  unlike  that  of  certain  furnace 
specimens.  These  cavities,  which  are  distributed  with  some  regularity 
in  three  more  or  less  parallel  zones  across  the  shorter  dimension  of 
the  sui'face,  appear  to  have  no  connection  Avith  the  pittings  on  the 
surface,  and  are  different  from  anything  hitherto  observed  in  other 
meteoric  irons.  They  suggest  an  evolution  of  gas  from  the  material 
in  process  of  cooling.  This  may  have  been  the  cause  of  the  splitting 
off  of  the  specimen  from  the  original  mass.  A  preliminary  analysis- 
of  the  iron  gave  the  following  results  : — 

Te.  Ni.  P.  Cu.  Total. 

90-24         9-75         0-05         trace         100-04 

No  trace  of  sulphur  Avas  detected.  A  point  of  interest  in  this  iron 
is  that  it  was  found  at  the  bottom  of  a  slanting  hole,  rendering  it 
probable  that  it  belonged  to  a  comparatively  recent  fall. 

B.  H.  B. 

Meteorite  of  Ochansk.  By  J.  v.  Siemaschko  (Jalirh.  f.  Mi.-t.^ 
1891,  i,  Ref .  47—48  ;  from  TschermaJc's  Min.  Mitth.,  11,  87— 90).— From 
the  examination  of  a  considerable  number  of  fragments  of  the 
Ochansk  meteorite,  the  author  concludes  that  the  division  of  meteor- 
ites is  not  effected  instantaneously  by  explosion,  but  by  the  repeated 
separation  of  fragments.  In  this  meteorite,  the  brecciated  structure 
is  highly  developed.  The  melted  iron  met  with  in  the  outer  layer  of 
the  meteorite  occurs  in  the  form  of  grains  or  plates.  One  of  these 
plates  treated  Avith  acid  did  not  exhibit  Widmannstiitten  lines.  It 
had  the  following  composition  : — 

Fe.  ?s'i.  Co.  P.  S. 

79-12         11-38         trace         074         8-44 

The  most  noteworthy  point  about  this  meteorite  is  the  occm'rence- 
of  yellow  iron  sulphide  in  pentagonal  dodecahodra,  as  this  is  the  first 
time  that  iron  pyrites  has  been  obserA'ed  Avith  certainty  in  a  meteorite. 

B.  H.  B. 

Pipe  Creek  Meteorite.  By  A.  R.  Ledoix  (Jahrh.  f.  Min.,  1891, i, 
Ref.  50;  from  Trans. N.  York  Acad.  ScL.,  8, 186— 187).— This  meteorite 
Aveighing  13^  kilos.,  Avas  found  in  December,  1887,  near  Pipe  Creekr 
35  miles  south-west  of  San  Antonio,  Texas.     Analysis  yielded: 

^Magnetic  portion 30-89  per  cent. 

Non-magnetic  portion C9-11         ,, 
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Tlie  magnetic  portion  gave  : 

Yo.  Xi.  Total. 

90-94  9-00  99-94 

and  the  non-magnetic  portion,  silicates  and  iron  sulphide,  gave — 

SiO;.  S.  CiiO.  MgO.  P.  Fo.,0.i. 

35-61         3-45         2-25         15-09         0*25         12-15 

The  analysis  of  a  second  fragment  found  at  Waldon  Ridge,  Cumber- 
land Gap,  Tennessee,  gave  93-86  jier  cent,  of  iron  and  6-01  per  cent, 
of  nickel.  B.  H.  B. 

Meteorite  from  Collescipoli.  Bj-  G.  Trottarklli  (Gazzetta,  20, 
-611 — 615). — This  meteorite,  said  to  have  fallen  at  Collescipoli  on 
February  3rd,  1890,  was  shaped  like  a  tortoise,  and  weighed  about 
4^  kilos. ;  it  exploded  on  touching  the  ground,  inibedding  itself  to 
the  depth  of  half  a  metre.  The  surface  ^vas  dark,  dull,  vitj-ified, 
covered  with  divergent  striations,  dotted  over  with  shining  particles, 
and  pitted  here  and  there.  The  interior  w'as  ash-coloured,  with  a 
granular  structure,  and  contained  numerous  minute  particles  of 
metallic  and  nickeliferous  iron,  magnetic  iron  ore.  and  black  nodules 
of  ferric  chromite  and  of  pyrrhotite.  When  powdered,  it  emitted  an 
odour  resembling  that  of  burning  pyrites.  Its  sp.  gr.  in  bulk  is  3-71, 
in  jiowder  5-313.     Its  composition  is  as  follows : — 


Yolatile. 

XaoO. 

SiO..          CaO.         AI2O3.          :MffO.           Pel. 

2-100 

10-386 

31-057    0-1169    0-9304    0-0186    07745 

Mn. 

Fe. 

Cr.                 Xi.                  S.            0  and  loss. 

1-006 

40-983 

0-5616         1-544         7-679         2-8428 

and  traces   of  phosphorus,   lead,  antimony,  tin,  potassium,   lithium, 
^sulphuric  acid,  and  chhirine.  S.  B.   A.  A. 


Organic    Chemistry. 


The  Relative  Motion  of  Singly-bound  Carbon  Atoms.     By 

A.  ElLOART  (J.23r.  Chem.  [2],  43,124—130;  compare  Abstr.,  1888, 
549;  1889,  261  ;  1890,  719,  899,  1083).— The  author  summarises  this 
paper  as  follows  : — (1.)  There  is  no  decisive  proof  that  rotation  occurs 
in  the  molecule  of  perchlorethane  (compare  Meyer,  Abstr.,  1890, 
719).  (2.)  ''  The  most  favourable  configuration  "  is  incompatible  with 
free  rotation.  (3.)  Forms  of  a  compound  distinguished  respectively 
by  being  capable  and  not  being  capable  of  rotation  may  exist,  but 
we  cannot  distinguish  such  isomerides.  A.  G.  B. 

Halogen  Derivatives  of  Amylene  (Trimethylethylene).    By 
C.  Hell  and  M.  Wiluer.maxx  (Ber.,   24,   216 — 223). — Chlorine  acts 
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on  amylene  with  development  of  mucli  heat,  and  forms  a  mixture  of 
chlorinated  derivatives  which  was  found  to  consist  of  31  parts  of 
chloramylene,  C5H9CI ;  44  parts  of  amjlene  dichloride,  CsHinCL ; 
10  parts  of  liquid  trichloi-opeutane,  C5H9CI3;  and  a  little  tetraehloro- 
pentane,  CsHsCli.  The  first  boils  at  92 — -93° ;  the  second  at 
130—133"  (760mm.,  and  at  28—29°  under  a  pressure  of  12  mm.)  ; 
the  third  at  174 — 180°  (760  mm.,  and  at  63 — 65°  under  a  pressure  of 
12  mm.).  These  results  confirm  in  the  main  those  obtained  by  Bauer 
(Zeitt:chr.  Chem,,  1866,  380,  667),  but,  nnlike  the  latter,  the  authors 
have  not  obtained  any  solid  trichloropentane,  nor  do  they  find  that 
amylene  chloride  is  the  sole  product  at  — 17°. 

Phosphorus  pentachloride  was  found  by  Gu.thrie  (this  Journal, 
1861,  136)  to  act  on  amylene  with  the  formation  of  amylene  dichlor- 
ide. The  authors  find  that  chloramyleues  ai-e  formed,  and,  under 
certain  conditions,  is  trichloropentane  also.  If  the  action  is  allowed  to 
take  place  at  a  low  temperatui-e,  and  the  product  at  once  poured  on 
to  ice,  only  the  first  two  are  obtained,  and  may  be  easily  separated  by 
fractional  distillation ;  whereas  if  the  product  is  allowed  to  become 
warm  before  pouring  on  to  the  ice.  a  mixture  of  all  three  compounds 
is  obtained  which  it  is  exceedingly  diSicult  to  separate.  Trichloro- 
pentane is  foi'med  both  bj  the  displacement  of  hydrogen  in  amylene 
dichloride  and  by  the  addition  of  chlorine  to  chloramylene,  but  is  best 
prej^ared  in  a  pure  condition  by  the  action  of  phosphorus  pentachloi'ide 
on  the  latter  at  100°. 

The  formation  of  such  a  large  proportion  of  chloramylene  in  the 
direct  chlorination  is  probably  due  to  the  great  heat  developed  in 
the  reaction,  which  causes  the  elimination  of  hydrogen  chloride 
from  the  amylene  dichloride  first  formed.  It  follows  also  from  the 
relative  proportions  of  the  products,  that  amylene  dichloride  loses 
hj-drogen  chloride  more  readily  than  it  takes  up  another  atom  of 
chlorine  by  substitution,  and  that  chlorine  acts  more  readily  on  amyl- 
ene than  on  chloramylene. 

Bromine  acts  on  amylene  witli  the  formation  not  only  of  amylene 
dibromide,  as  stated  by  Bauer  (loc.  cit.),  but  also  of  tribromoiDeutane, 
tetrabi'omoi^entane,  and  isoamyl  bromide  ;  bromamylene  is  not  formed 
in  any  appreciable  quantity,  probably  owing  to  the  fact  that  the  heat 
of  the  reaction  is  not  so  great  as  with  chlorine.  Tribromopentane  is 
an  oily  liquid  which  boils  at  118 — 119°  (12  mm.),  is  volatile  in  a 
cui-rent  of  steam,  although  scarcely  so  with  alcohol  vapour,  and  is 
scarcely  attacked  by  boiling  alcoholic  potassium  cyanide.  Tetra- 
bromopentane  boils  at  148 — 156''  (12  mm.),  and  is  also  volatile  in  a 
current  of  steam. 

B}'  the  action  of  bromine  on  amylene  dibromide  at  100°  the  above 
tribromo-  and  tetrabi'omopentane  are  obtained,  together  with  higher 
brominated  derivatives.  A  crystalline  tribromopentane,  melting  at 
207°,  may  be  prepared,  as  already  found  by  Bauer,  by  the  addition  of 
bromine  to  bi'omamylene,  and  a  crystalline  compound  which  may 
be  identical  with  it  is  formed  by  the  action  of  broniine  on  amylene 
dibromide  in  sunlight. 

The  action  of  bromine  on  amylene  differs,  therefore,  from  that  of 
chloi'ine  inasmuch    as   no   bromamylene  is    formed,  and  the  higher 
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brominated  products  are  obtained  solely  by  substitution  from  amylene 
dibromidc.  H.   G.  C. 

Cetyl  Alcohol.  By  A.  Glaus  and  F.  v.  Deedf.x  (/.  pr.  Chem.  [2], 
43,14b — l^)o). — Palmitaldehyde  cannot  be  obtained  by  oxidising  cetyl 
alcohol  with  chromic  acid;  the  product  of  this  reaction  is  not  a 
single  substance,  as  supposed  by  Friedau  and  by  Dollfus  {Annalen,  83, 
23 ;  131,  287  ;  compare  13eilstein,  2nd  ed.,  1,  780),  but  a  mixture  of 
unaltered  cetyl  alcohol  and  palmitic  acid  Ccompare  Krafft,  Abstr., 
1880,  867). 

Palmitic  chloral,  C1GH..0CI12O,  is  obtained  by  passing  dry  chlorine 
through  a  solution  of  cetyl  alcohol  in  chloroform,  first  in  the  cold, 
and  afterwards  on  the  water-bath,  until  no  more  hyd.^ogeu  chloride  is 
evolved,  and  evaporating  ;  it  is  a  yellow,  thick,  transparent  oil,  becomes 
dark  in  air,  has  a  pungent  smell  and  sharp  taste,  and  decomposes  about 
140°.  The  hydrate,  CieHMCIuOjHjO,  is  best  obtained  by  shaking  an 
ethereal  solution  of  the  chloral  with  water  and  then  evaporating 
the  ether  ;  it  is  a  colourless,  crystalline  substance.  The  alcoholate  is 
also  a  .solid  crystalline  substance  insoluble  in  water. 

When  cetyl  alcohol  is  treated  with  nitric  acid  in  the  cold,  cetyl 
nitrate  is  obtained,  but  if  the  action  is  allowed  to  proceed  too  violently, 
pimelic,  sebacic,  and  suberic  acids  are  formed.  The  action  of  nitric 
acid  on  palmitic  and  stearic  acids  has  been  studied,  and  Avill  be  treated 
of  in  a  future  communication.  A.   G.  B. 

Inversion  of  Saccharose  by   Hydrochloric    Acid.      By  A. 

BoEXTKAGEi;  (Chew.  Cetttr.,  1890,  ii,  9u8 — 91u  ;  from  Zeit.  Vereins 
liiibenziick.  Lid.,  1890,  S76 — 905). — The  author's  investigations  consist 
in  a  series  of  comparative  exj^criments  made  with  a  view  of  determ- 
ining which  of  the  several  methods  recommended  for  the  inversion 
of  cane-sugar  is  the  best.  By  employing  the  French  standard  weight 
and  inverting  according  to  Clerget's  method  (16'3o  grams  dissolved 
in  100  c.c.  of  water,  of  which  .50  c.c.  with  5  c.c.  of  concentrated 
hydrochloric  acid  is  heated  on  the  water-bath  at  68°  during  10  minutes), 
the  observed  change  was  134'35  at  20°.  By  allowing  the  inversion 
to  take  place  in  the  cold,  the  change  =  13469  at  20^.  By  employing 
the  methods  recommended  by  Creydt  (Bents.  Zuck.  lad.,  13,  807) 
and  Wohl  (Zeits.  Ver.  Eiih.  Zuck.  lud.,  25,  76.3 — 771),  the  author 
arrived  at  results  corresponding  with  those  of  Herzfeld.  Since, 
according  to  the  method  usually  employed  in  Germany,  the  solution 
of  13"024  grams  of  sugar  in  50  c.c.  of  water  and  5  c.c.  of  hydrochloric 
acid  is  diluted,  after  inversion,  to  100  c.c,  and  then  polarised,  the 
author  subjected  the  inverted  solution  prepared  by  Clerget's  method, 
and  which  then  showed  a  reading  equal  to  13435°  at  20°,  also  to  a 
like  dilution,  when  the  polariscope  reading  corresponded  with  a  change 
of  132-5°  at  -Iff. 

By  employing  the  German  method,  in  which  26"04S  grams  of  sugar 
is  dissolved  in  100  c.c.  of  water  and  50  c.c.  is  inverted  at  ordinary 
temperatui'es  with  5  c.c.  of  concenti^ated  hydrochloric  acid,  the  ob- 
served change  of  rotation  was  134"98°  at  20°.  By  inverting  according 
to  Clerget's  method  the  change  =  134"65°.     If  the  solution  is  (as  is 
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usual  in  Germauy)  diluted  with,  water  to  100  c.c.  after  inversion,  tLe 
change  =  182'8^  at  "20",  whereas  if  the  solution  is  neutralised  before 
•diluting,  the  change  =  134"20'  at  20^. 

By  inverting  the  sugar  solution,  whether  prepared  with  the  French 
■standard  weight  or  the  German,  according  to  the  method  of  Reichardt 
and  Bittmann,  the  author  found  the  change  in  rotation  decidedly 
lower. 

Among  the  newer  methods  proposed  for  the  inversion  of  cane- 
sugar  that  of  Herzfeld  is  to  be  recommended.  13024  grams  of  the 
sugar  is  dissolved  in  75  c.c.  of  water,  5  c.c.  of  38  per  cent,  hydro- 
chloric acid  added,  and  the  flask  is  then  plunged  into  water  of  a  tem- 
pei'ature  a  little  above  70°.  The  temperature  of  the  sugar  solution 
should  rise  to  68 — 70*^  within  2 — 3  minutes,  and  it  is  retained  at 
"this  temperature  in  the  water-bath  for  five  minutes  longer.  The 
solution  is  then  cooled  quickly,  diluted  to  100  c.c,  and  polarised  at 
20°.  Pui'e  saccharose  should  show  a  change  in  rotation  of 
132-34— 132-70"  by  this  method. 

The  effect  of  neutralising  the  inverted  sugar  solution  was  found  to  be 
an  increase  in  the  polariscope  reading.  It  was  further  found  that  the 
choice  of  base  had  no  influence  on  the  result,  the  following  giving 
the  same  increase  in  the  reading : — .Sodium  carbonate,  sodium  hydr- 
oxide, potassium  hydroxide,  calcium  carbonate,  barium  hydroxide, 
and  magnesium  oxide.  J.  W.  L. 

Solubility  of  Sugar  in  Mixtures  of  Alcohol  and  Water.    By 

-C.  ScHEiBLER  {Ber.,  24,  434 — 435). — In  the  author's  paper  on  this 
subject  (Ber.,  5,  343).  the  conclusion  m'ES  drawn  that  solutions  con- 
taining small  quantities  of  alcohol  are  capable  of  dissolving  more 
sugar  than  the  water  present  can  dissolve  by  itself.  This  conclusion 
is  erroneous,  and  was  brought  about  by  an  error  in  plotting  out  the 
curves,  the  fact  being  that  all  mixtures  of  water  and  alcohol  dis.solve 
iess  suear  than  the  watei-  present  is  alone  capable  of  dissolving. 

H.  G.  C. 

Gallisin,  and  its  Method  of  Formation.  By  C.  Scheibler  and 
H.  MiTTEi.MEiER  (Ber.,  24,  301 — 305 ;  compai-e  Fischer,  this  vol., 
p.  412).— When  commercial  dextrose,  prepared  from  starch,  is  dis- 
solved in  water  (10  parts),  the  dextrose  completely  destroyed  by  fer- 
mentation with  yeast,  and  the  filtered  solution  then  evaporated  to  a 
.syrup,  a  non-fermentable,  amoi-phous  substance,  named  gallisin  by 
Cobenzl  and  Schmitt  (Abstr.,  1884,  981  ;  1885,  134),  is  obtained. 
This  substance  is  wanting  in  all  the  properties  of  a  definite  chemical 
compound,  and  the  formula  C10H24O10,  assigned  to  it  by  Cobenzl, 
Rosenheck,  and  Schmitt,  cannot  be  regarded  as  based  on  establi.shed 
facts ;  the  evolution  of  gas,  observed  on  heating  at  100°  gallisin  pre- 
pared as  described  by  Cobenzl  and  Schmitt,  and  purified  with  the 
aid  of  alcohol  and  ether,  is  due  to  the  evolution  of  alcohol,  from 
-which  the  substance  cannot  be  freed  by  keeping  over  sulphuric  acid 
under  reduced  pressure. 

Gallisin,  purified  by  repeated  precipitation  by  alcohol  from  its 
aqueous  solution,  is  a  colourless,  aniorplious,  very  hygroscopic  sub- 
stance; it  is  very  readily  soluble  in   water,   the  solution  having   a 


ORGANIC   CHEMISTRY.  537 

■neutral  reaction,  and  a  powerful  i-educing'  action  on  Fehling's  solution. 
When  its  aqueous  solution  is  heated  at  100^  for  about  an  hour  with 
phenylhydrazine  acetate,  and  then  allowed  to  cool,  a  considerable 
•quantity  of  a  yellow  osazone  is  deposited.  This  compound,  purified 
by  reiTystallisation  from  hot  water,  has  the  composition  C21H30N4O9, 
and  resembles  closely  the  osazones  of  the  bioses  in  appearance  ;  it 
turns  brown  Avhen  kept  over  sulphuric  acid,  and  is  only  sparingly 
soluble  in  ether  and  acetone,  but  more  readily  in  hot  alcohol.  It 
softens  at  about  145°,  melts  at  lo2 — 153^.  decomposes  when  lieated 
nbove  200°,  and  is  rather  more  readily  soluble  in  hot  water  than  the 
known  isomeric  osazones. 

These  experiments  show  that  galh'sin  contains  a  sugar  of  the  com- 
position CioHioOii,  and  as  gallisin  yields  only  dextrose  on  hydrolysis, 
this  sugar  is  probably  formed  by  the  combination  of  2  mols.  of 
dextrose  in  such  a  way  that  the  aldehyde  group  of  one  remains 
unchanged  (compare  Scheibler  and  Mittelmeier,  loc.  cit.).  When 
chemically  pure  dextrose  (50  grams)  is  heated  with  2^^  per  cent,  sulph- 
uric acid  (500  c.c.)  for  12  hours  at  100°,  the  solution  freed  from  acid 
and  then  heated  with  phenylhydrazine  acetate,  a  large  quantity  of 
])henylglucosazone  is  deposited  ;  if  the  hot  solution  is  filtered,  and  then 
allowed  to  cool,  a  small  quantity  (about  02  gram)  of  an  osazone, 
identical  in  properties  with  tiiat  described  above,  separates  from  the 
solution  ;  this  compound  is  doubtless  identical  with  the  isonialtos- 
azone  (compare  Fischer,  loc.  cit.).  F.  S.  K. 

Action  of  Potassium  Permanganate  on  Starch.    By  C.  J. 

LiNTXEi;  (Zeif.  au'j.  Chem.,  Ib90,  -t-iij — 548). — With  the  object  of 
approaching  the  question  of  the  constitution  of  the  starch  molecule  in 
a  new  direction,  the  oxidising  action  of  potassium  permanganate  on 
starch  was  studied.  Since  both  maltose  and  dextrose  are  readily 
oxidised  b}'  permanganate,  it  was  anticipated  that  the  groups  which 
are  easily  hydrolysed  would  be  the  first  to  be  destroyed  by  oxidation, 
whilst  those  which  yield  dextrin  would  show  greater  resisting  power. 
On  following  the  progress  of  the  reaction  by  the  iodine  test,  the  same 
series  of  colours  Avas  observed  as  in  the  action  of  acids  or  of  diastase. 
Instead  of  dextrin,  there  was  produced  a  series  of  gummy  acids,  pre- 
cipitable  b\'  lead  acetate  and  by  baryta.  The  operation  may  be  per- 
formed either  by  adding  powdered  potassium  permanganate  to  a  hot 
2^  per  cent,  starch  paste,  or  by  adding  the  ungelatinised  starch, 
mixed  to  a  milk  with  about  3  parts  of  water,  to  a  7j  per  cent,  solution 
of  permanganate  at  60 — 70°.  Much  cai-bonic  anhydride  is  evolved,  and 
manganic  dioxide  precipitated.  With  1  part  of  permanganate  to  2  of 
starch,  the  product  gives  a  reddish-violet  reaction  with  iodine,  and  has, 
when  purified,  a  specific  dextrorotatory  power  [aju  =:  170 — 182*4; 
with  4  of  permanganate  to  3  of  stai-ch,  the  reaction  is  reddish-brown 
(sp.  rot.  power  :=  153'1)  ;  with  2  of  permanganate  to  1  of  starch, 
the  product  is  no  longer  coloured  by  iodine  (sp.  rot.  power 
=  131" 2 — 1543).  One  of  the  products  giving  a  violet  colour  with 
iodine  was  submitted  to  the  action  of  sulpliuric  acid  until  the  iodine 
reaction  was  no  longer  produced  ;  it  then  gave  a  value  1284.  A  similar 
treatment  with  diastase  gave  1304.     This  product  would  therefore 
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seem  to  be  a  sin,o-le  substance,  Avliilst  the  others  are  mixtures.  The 
method  of  purification  employed  consists  in  filtering  from  the 
manganese  precipitate,  neutralising  with  acetic  acid,  concentrating 
to  one-third  the  bulk,  precipitating  with  lead  acetate,  washing  the 
precipitate  with  hot  water,  and  decomposing  it  with  hydrogen 
sulphide.  The  concentrated  filtrate  is  then  poured  into  absolute 
alcohol,  and  the  curdy  precipitate  is  washed  with  absolute  alcohol 
and  ether,  dried  in  a  vacuum  over  sulphuric  acid,  and  finally 
at  100°.  The  products  reduce  Fehling's  solution  to  a  very  small 
extent.  With  phlorogluclnol  and  hydrochloric  acid,  also-  with 
orcinol  and  h3"drochloric  acid,  they  give  no  characteristic  colour 
reactions,  from  which  fact  the  absence  of  C3  groups  may  be 
inferred.  The  elementary  analysis  of  a  product  which  was  not 
coloured  by  iodine  agreed  with  the  formula  CuHoaOnjCioHonOio. 

M.  J.  S. 

Spermine.  By  W.  ^Ia.jert  and  A.  Schmidt  (i?e>-.,  24,  241 — 243; 
see  also  this  vol.,  p.  415). — The  authors  have  been  enabled  to  carry 
out  a  direct  comparison  of  spermine  and  piperazine,  and  find  that 
although  there  is  great  similarity  between  the  two  bases  and  some 
of  their  salts,  they  are  not  identical,  the  bismuthoiodides  and  the 
phosphates  showing  distinct  diifei-ences.  Piperazine  bisnruthoiodide 
forms  microscopic  rectangular  plates  or  rods,  whilst  spermine  bis- 
muthoiodide  crystallises  in  long,  pointed  needles,  often  united  to 
feathery  aggregates.  Piperazine  phosphate  forms  small,  flat,  four- 
sided  tabular  cr^'stals,  the  angles  of  which  are  often  cut  ofl: 
diagonally  ;  spermine  phosphate,  on  the  other  hand,  crystallises  in 
stellate  aggregates  of  acute  rounded  pyramids. 

Piperazine,  in  doses  of  0'.5— 1"5  gram,  passes  through  the  human 
organism  unchanged,  and  may  be  found  in  the  urine  in  a  very  short 
time.  H.  G.  C 

Spermine.  By  A.  Pokhl  (Ber.,  24,  .359— 360).— Tlie  author  has 
recently  prepai-ed  this  base  by  a  niethod  resembling  in  principle  that 
given  by  Schreiner  (Abstr.,  1879,  72),  and  finds  the  properties 
agree  fully  with  his  description.  The  analysis  of  the  platinochloride, 
however,  gave  numbers  which  do  not  agree  with  Schreiner's  empirical 
formula  C3H5N,  but  with  the  formula  CiiiH26l^4,  and  the  analysis  of 
the  aurochloride  confirmed  this  formula.  Spermine  can,  therefore,  be 
neither  identical  nor  isomeric  with  piperazine.  H.   G.   C. 

Amidoximes  and  Azoximes.  By  F.  Tiemaxx  (Ber.,  24,  435 — • 
43G). — The  compound  described  by  Jacoby  as  capronylcapramidoxime 
(Abstr.,  1886,  785)  is  in  reality  isocapronamide,  or  isohutijlacetamide, 
and  melts  when  pure  at  120°  (see  Hofmann,  Abstr.,  1884,  1114).  All 
the  substances  obtained  by  Jacoby  are  derived  from  isocaprouitrile, 
and  should  thei'efore  have  the  pi-efix  "  iso-." 

The  substance  desci'ibed  by  AVurm  as  benzenylamidoximeoxalic  acid, 
KHo-CPh:N-0-CO-COOH  (Abstr.,  1890,  259),  is  henzeuylamidoxime 
oxalate,  NH,-CPh:N0H,H.C.04.  H.  G.  C. 
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Methylguanicil     and    Trimethylguanicil.      Bv    T.    Cl'ratoi.o 

(Gazzetta,   20,   bSo—odS).— Methylguanicil,    XH:C<.jJy  _  ^q>CH. 

By  the  action  of  ethyl  acetoacetate  on  guanidine  carbonate  in  alco- 
liolic  sohition,  Behrencl  (Abstr.,  1886,  338 — -443)  obtained  a  substance 
having  the  composition  CjH^NsO,  and  analogous  to  methyhiracil.  It 
is  best  prepared  by  heating  guanidino  carbonate  with  a  slight  excess 
of  ethyl  acetoacetate  at  130 — 150^  for  a  few  hours.  The  pi'oduct 
crystallises  from  water  in  tufts  of  brilliant,  white  needles  ;  W'hen 
gently  heated  on  platinum  foil,  it  sublimes  completely  without  melt- 
ing ;  in  a  closed  tube,  it  turns  brown  at  260 — 270^,  and  melts  with 
complete  decomposition  at  292 — 294°.  It  has  an  alkaline  reaction, 
dissolves  moderately  in  boiling  water,  but  only  sparingly  in  cold 
water  or  boiling  alcohol.  It  is  readily  soluble  in  warm  ammonia, 
but  on  cooling  the  solution  the  base  crystallises  out  in  large  prisms. 
It  also  dissolves  freely  in  alcoholic  solutions  of  potash  or  soda,  form- 
ing the  respective  salts.  The  sodium  salt,  CjHgNaXaO,  forms  a  white, 
foliaceous  mass  mixed  with  shining  scales.  Methylguanicil  is  readily 
soluble  in  acids  ;  the  hydrochloride,  C5H7X3O.HCI,  crystallises  in  tufts 
of  long  white  needles;  the  idati^iochloride,  (C5H7X30)o,HoPt(Jlfi, 
crystallises  in  large,  pale-red  rhombohedra  insoluble  in  a  mixture  of 
alcohol  and  ether;  t\\e  formate,  CsHtNsOjCHoOo,  wliich  crystallise.?  in 
tufts  of  needles,  dissolves  in  hot  water  and  alcohol,  and  when  heated 
at  125^  splits  up  into  formic  acid  and  methylguanicil.  The  acetate 
forms  amorphous  nodules  and  decomposes  at  270°. 

Trimethylgtianicil,  NHIC<[^^j^  _  p^^CH,  is  prepared  by  heat- 
ing a  mixture  of  methylguanicil  and  methyl  iodide  in  molecular  pro- 
portion with  an  excess  of  methyl  alcohol  for  2 — 3  hours  at  130 — 140°, 
and  decomposing  the  hydriodide  formed  with  potash.  It  crystallises 
in  needles,  begins  to  decompose  at  300'^,  and  melts  and  partially  sub- 
limes at  320"".  The  hydriodide,  CaHsMeoXaO,!!!,  crystallises  in  silky 
needles,  melts  at  219 — 220"^,  and  dissolves  readily  in  hot  water.  De- 
terminations of  the  molecular  weight  of  the  two  bases  were  made  by 
Raoult's  method,  with  results  modei'ately  approximating  to  theorv. 

S.  B.  A.  A. 

Olefinic  Constituents  of  Ethereal  Oils.  By  F.  W.  Semjilkk 
{Ber.,  24,  201— 211).— The  preparation  of  geranaldehyde,  C,oHi,0, 
has  already  been  described  (this  vol.,  p.  30)  ;  it  boils  at  224 — 228"^, 
under  a  pressure  of  760  mm.,  and  at  110 — -120°  under  a  pressux'e  of 
12  mm. ;  the  sp.  gr.  is  0T972  at  15°/15".  The  compound  is  optically 
inactive  ;  the  refractive  index  indicates  the  presence  of  two  ethylene 
bonds,  and  this  view  is  supported  by  the  formation  of  a  tetrahromo- 
additive  compound  which  has  not  yet  been  obtained  in  ci*ystals. 
Hydroxyl  may  be  substituted  for  the  bromine  atoms,  and  the  pro- 
ducts thus  obtained  are  being  further  investigated. 

Orange  oil  appears  to  contain  from  O'o  to  0"7.3  per  cent,  of  oxygen; 
its  sp.  gr.  is  0-8435  at  20°/20° ;  on  treatment  with  hydrogen 
sodium  sulphite,  a  crystalline  compound  is  formed ;  on  decomposing 
this    and    distilling   the    oily   product,    geranaldehyde   is    obtained 
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together  with  a  very  small  quantity  of  a  lower  boiling  aldehyde. 
'*  Citral  "  is  the  technical  term  applied  to  an  ethereal  oil  which  is  con- 
tained to  the  extent  of  6 — 8  per  cent,  in  lemon  oil ;  this  substance 
proves  to  be  identical  with  geranaldeh3'de,  which  is  also  found  in  a 
number  of  other  ethereal  oils. 

On  heating  geranaldehyde  with  hydrogen  potassium  sulphate  for 
20  minutes  at  170°,  and  distilling  the  product  in  a  current  of  steam, 
cymene,  CioHu,  is  obtained,  and  is  regarded  as  being  formed  by 
elimination  of  water  from  the  aldehyde. 

Coriander  oil  consists  of  terpen es  and  about  90  per  cent,  of  another 
substance  which  is  termed  coriandrol,  and  may  be  readily  separated 
by  distillation  under  reduced  pressure.  Coriandrol,  CioHigO,  boils  at 
194 — 198°  under  a  pressure  of  760  mm.,  and  at  85 — 90°  under  a  pres- 
sure of  20  mm.,  the  sp.  gr.is  0"8679  at  20°/20°,and  the  molecular  refrac- 
tion 49"07 ;  this  points  to  the  existence  of  two  ethylene  unions  in  the 
compound.  It  combines  Avith  2  molecules  of  bromine,  and  on  treat- 
ment with  silver  oxide,  a  hydroxyl  derivative  is  formed. 

Linaloe  oil  appears  to  be  a  mixtiu'e  of  several  compounds,  but  uo 
terpenes  could  be  detected.  The  principal  constituent,  which  is 
termed  linalo'61,  boils  at  about  195 — 190°  (?  185 — 190°),  and  has  a 
sp.  gr.  0"8702  at  20720° ;  the  molecular  refraction  is  49'33 ;  the  com- 
2)ound  combines  with  4  atoms  of  bi'omine  and  resembles  geraniol. 

A  sample  of  "  German  melisse  oil  "  gave  a  compound  with 
sodium  hydrogen  sulphite  ;  this  was  decomposed  in  a  current  of 
steam ;  the  resulting  product  has  the  formula  CioHigO,  and  boils  at 
204 — 209°  ;  the  sp.  gr.  is  0"8681  at  15°,  and  the  molecular  refraction 
48'59.  It  combines  directly  with  2  atoms  of  bromine.  On  treating 
the  compound  CioHigO  with  silver  oxide,  the  corresponding  acid, 
CioHisOo,  is  obtained,  which  is  liquid  ;  the  silver  salt  is  white.  On 
oxidation,  the  aldehyde  yields  isovaleric  acid. 

The  above  compound  CioHigO  is  identical  with  a  technical  product 
termed  "•  citronellone  "  and  with  a  compound  with  the  same  name 
]U"epared  by  Gladstone  and  Wright  ;  it  is  also  probably  the  same  as 
the  citronellic  aldehyde  of  Dodge  (compare  Abstr.,  1890,  231). 

The  author  applies  the  term  "  olefinic  camphenes,"  to  compounds  of 
the  formulae  Ci„Ho„0,  CioHisO,  CioH,eO.  These,  which  are  ahvays 
open  chain  alcohols,  aldehydes,  or  ketones,  have  a  sp.  gr.  of  0'8G  to 
0"90  at  20°/20'^.  and  a  higher  refractive  power  than  the  isomeric  com- 
pounds with  closed  chains.  J.  B.  T. 


Derivatives  of  Acetal  and  Acetone.  By  W.  Autenrieth  {Ber., 
24,  lh9—im).—Chlorethyndine  diethyl  ether,  CH.,Cl-CH(OEt),, 
is  prepared  by  the  action  of  sodium  ethoxide  on  the  dichlorinated 
derivative  of  the  ethyl  ether,  and  boils  at  156 — 158°. 

Thiopheyiyl  acetal,  PhS-CHo-CH(OEt)o,  is  obtained  by  boiling  the 
preceding  compound  with  sodium  phenyl  sulphide ;  it  is  a  colourless, 
viscid  liquid,  has  an  aromatic  odour,  and  boils  at  273°  ;  a  cherry-red 
coloration  is  produced  on  heating  with  concentrated  sulphuric  acid, 
whilst  traces  of  phenyl  mercaptan  are  formed  by  the  action  of  alkalis 
or  hydrochloi'ic  acid.     The  yield  is  quantitative.     All  attempts  to  pre- 
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])arc  thionaplitlienc  hy  tlie  action  of  dehydi^ating  agents  were  unsuc- 
cessful ;  potassium  permannranate  also  causes  decomposition. 

Thioethi/lacetol,  Et.S-CH2'CH(OEt)2,  pi-epared  from  cliloracetal  and 
sodium  ethyl  sulphide,  is  a  yellow  liquid  which  boils  at  168 — 170°^ 
and  has  a  powerful  odour. 

Phenoxylacetal,  PhO-CH/CH*(OEt)2,  is  prepared  by  heating  sodium 
phenoxide  and  chloracetal  in  a  sealed  tube  for  two  days  at  160° ;  on 
pouring  into  water,  a  heavy,  colourless,  oily  liquid  separates  which 
boils  at  254 — '256°.  "With  bromine-water,  a  hromo-derivative  is 
formed,  crystallising  in  small,  white  needles,  and  melting  at  84°. 

On  treating  chloracetone  in  the  cold  with  alcoholic  solution  of 
sodium  phenyl  sulphide,  a  compound  is  obtained  of  the  formula 
FhS'CH/COMc,  wliich  the  author  proposes  to  term  thiophenylacefone, 
instead  of  acetou^-lthiophenyl  ether,  or  acetonylphenyl  sulphide  as 
heretofore.  The  phenyl hydrazone,  PhS-CHo'CMeiX^HPh,  is  deposited 
from  alcohol  in  colourless  crystals  melting  at  bC — 87".  No  indole 
derivative  could  be  obtained. 

TJaoethylacetuiie,  EtS'CHo'COMe,  is  prepared  in  a  similar  manner 
to  the  phenyl  derivative,  and  is  a  pale-yellow,  viscid  liquid  boiling  at 
170 — 172°.     The  ijhenylliydrazone  is  unstable  and  melts  at  55 — 57°. 

Phenyl  bisulphide  is  the  only  substance  that  could  be  obtained  by 
the  action  of  ethyl  chloracetoacetate  on  sodium  phenyl  sulphide. 
Hantzsch's  results  are  thus  confirmed.  J.  B.  T. 

Isonitrostearic  Acid.  By  A.  Cl.\l-s  and  0.  Pfeiffer  (./.pr.  CTtem.,. 
[2],  43,  161 — 176j. — Isonitrostearic  acid,  Ci5H33('X02)02,  is  obtained 
by  adding,  at  intervals  of  4 — 5  horn's,  fuming  nitric  acid  of  sp.  gr.  148 
(250 — 300  grams  in  all)  to  a  boiling  solution  of  stearic  acid  (100 
grams)  in  glacial  acetic  acid  (1^  litres)  ;  the  heating  is  continued  for 
2  or  3  days,  until  a  portion  of  the  liquid  does  not  become  turbid  on 
cooling  from  separation  of  unaltered  stearic  acid,  and  the  liquid  is 
then  poured  into  a  large  quantity  of  cold  water.  The  new  acid  is 
thus  separated  as  a  yellow  oil  which,  after  being  washed  with  hot 
water  and  separated  from  any  remaining  stearic  acid  by  slow  evapor- 
ation of  its  alcoholic  solution,  solidities  to  a  yellowish-white,  opaque, 
buttery  mass ;  it  dissolves  in  most  solvents,  except  water  and  light 
petroleum  ;  its  melting  point  has  not  been  accurately  determined ;  it 
does  not  volatilise  with  steam  at  llO''. 

Isonitrostearic  acid  is  bibasic.  The  normal  potassium  salt, 
K.CisHsjXOj,  obtained  by  adding  potassium  hydroxide  to  an  emulsion 
of  the  acid  in  water  until  it  is  neutral  to  phenol phthalein  and 
evaporating,  is  a  transparent,  red  mass,  sparingly  soluble  in  alcohol. 
By  acting  on  an  alcoholic  solution  of  the  acid  with  potassium 
hydrogen  carbonate,  a  double  salt,  K2Ci^H33X04,KHCO;j,  is  obtained, 
as  well  as  the  normal  potassium  salt.  The  normal  sodium  salt 
forms  a  yellowisli-red  powder,  with  ^  mol.  H2O ;  it  dissolves  easily 
in  water.  Attempts  to  obtain  the  ammonium  salt  were  unsuc- 
cessful, as  a  deep  seated  reaction  takes  place  between  the  acid  and 
ammonia.  The  larium,  strontitim,  and  calcium  salts  were  obtained 
b}"  double  decomposition  of  the  alkali  salts.  By  adding  copper 
acetate  to  an  aqueous  solution  of  one  of  the  alkali  salts,  a  mixture 
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of  1  mol.  of  the  acid  copper  salt,  (Cif,H34"N'04)2Cii,  with  2  mols.  of  the 
■normal  copper  salt,  CisHsgNOiCu,  is  precipitated ;  by  treating  the  pre- 
cipitate with  chloroform,  the  former  salt  is  dissoh'ed  to  a  dark- 
p-reen  liquid,  and  remains  as  a  dark-green,  amorphous  mass,  when 
the  solvent  is  evaporated,  whilst  the  latter  salt  remaiirs  Tindissolved 
hj  the  chloroform  as  a  bulky,  bright-green  precipitate ;  the  normal 
salt,  which  is  also  obtained  when  ether  is  added  to  a  chloroform 
solution  of  the  acid  salt,  is  insoluble  in  all  simple  solvents.  Ethyl 
isonitrostearate  is  obtained  by  passing  dry  hydrogen  chloride  through 
an  alcoholic  solution  of  the  acid,  and  subsequently  adding  -^vater ; 
it  is  a  heavy  oil  which  explodes  at  110°. 

Experiments  on  the  reduction  of  isonitrostearic  acid  have  not  as 
yet  led  to  very  definite  results ;  consequently  nothing  is  known  of 
its  structure,  although  its  behaviour  is  more  in  accord  with  that  of 
an  iso-  than  with  that  of  a  primary  nitro-compound.  A.   G.  B. 

Turkey  Red  Oil.  By  Scheurkk-Kestxer  (Gompt.  rend,  112, 
l-:i8 — 160). — The  author  has  examined  the  sulphonated  acid  pre- 
pared from  castor  oil  by  the  action  oP  monohydrated  sulphuric  acid. 
It  has  a  complex  composition,  but  the  greater  part  consists  of  a 
]-icinoleosulphonic  acid,  in  which  the  sulphonic  group  is  united  to 
oxygen  and  not  to  carbon  (Benedikt  and  Ulzer).  This  sulphonic 
acid  is  hydrated  and  stable,  but  loses  its  water  at  120°,  and  becomes 
insoluble.  The  oil  also  contains  fatty  acids  formed  by  the  decom- 
position or  alteration  of  the  sulphonic  acid,  their  proportion  varying 
with  the  conditions.  They  are  polymerised  acids,  but  the  condens- 
ation does  not  proceed  so  far  as  stated  by  Juillard,  the  highest 
polymeride  being  diricinoleic  acid.  The  difference  is  due  to  the  fact 
that  Juillard  added  sodium  chloride  to  the  products,  and  this  in 
presence  of  sulphuric  acid  liberated  hydrochloric  acid,  which  is  a 
powerful  polymerising  agent.  The  author  employed  sodium  sulphate 
as  the  precipitating  salt. 

The  sulphonic  acid  tends  to  give  j-ellowish  shades,  whilst  the 
polymeric  acid  tends  to  give  carmine  shades  with  a  bluish  tint. 

C.  H.  B. 

Hydroxypyruvic  Acid,  a  Product  of  Decomposition  of 
Cellulose.  By  AY.  Will  (Ber.,  24,  400— 407).— By  the  action  of 
aqueous  soda  on  a  solution  of  collodion  wool  in  alcoholic  ether,  the 
mixture  becomes  warm,  and  all'  solid  substance  is  taken  up  by  the 
alkaline  solution.  When  the  latter  is  acidified,  carbonic  anhydride 
and  oxides  of  nitrogen  are  evolved,  and  a  gelatinous  precipitate 
separates,  which  solidifies  to  a  gumm}-,  brittle  mass,  insoluble  in 
water,  but  soluble  in  alcohol  and  alkalis.  It  is  identical  with  the 
substance  described  by  Eder  (Abstr.,  1880,373)  as  cellulose  dinitrate, 
but  is  in  reality  no  longer  a  derivative  of  cellulose,  as  it  does  not 
yield  the  lattei'  when  treated  with  ferrous  chloride,  and  decomposes 
on  boiling  witli  water,  evolving  hydi-ogen  cyanide. 

If  the  alkaline  collodion  solution  be  kept  at  20°  for  24 — 30  hours,  a 
point  is  found  at  which  acids  no  longer  cause  any  precipitate.  The 
solution  reduces  alkaline  copper  solution,  which  has  led  former 
investigators  to  assume  the  presence  of  sugars,  but  the  results  given 
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below  show  this  to  be  incorrect.  If  the  solution  is  acidified  with 
dilute  sxdphuric  acid,  warmed  g'ently  to  remove  oxides  of  nitrogen, 
and  a  mixture  of  phenylhydrazine  hydrochloride  and  sodium  acetate 
added,  a  compound  separates  at  80^  Avhich  has  the  properties  of  an 
osazone.  It  crystallises  from  liot  benzene  in  jiale-yellow,  pi'ismatic 
crystals,  melts  at  205°  with  evolution  of  gas,  when  quickly  heated, 
and  has  the  composition  CisHuN^O^.  It  would  therefore  appear  to 
have  the  constitution 

NoHPh:CH-C(NoHPh)-COOH. 

In  agreement  with  this  formula,  it  is  found  to  be  a  strong  mono- 
basic acid ;  the  sodium  salt,  CuHiaXj-COONa,  crystallises  in  pale 
yellow,  lustrous  needles,  and  melts  at  231°  with  decomposition  ;  the 
potassium  salt  closely  resembles  this  and  melts  at  233°  with  de- 
composition;  the  ammonium  salt  forms  very  slender,  pale-yellow 
needles,  melting  at  200°,  and  the  calcium  salt  pale-yellow  needles 
which  begin  to  decompose  at  100°,  Avith  evolution  of  a  carbamine 
odour.  The  ethyl  salt  crystallises  in  long,  brownish-yellow  needles 
and  melts  at  149°. 

An  attempt  to  convert  the  osazone  into  the  corresponding  "  osone  " 
by  Fischer's  method  was  unsuccessful,  just  as  in  the  case  of  the 
osazone  of  glj-oxal.  The  mother  substance  of  the  osazone  was  there- 
fore prepared  directly  from  the  alkaline  collodion  solution  ;  this  was 
lii-st  acidified  with  sulphui-ic  acid,  the  excess  of  the  latter  removed  by- 
barium  nitrate,  the  filtrate  pi'ecipitated  with  lead  acetate,  and  the  lead 
salt  washed  and  decomposed  with  hydrogen  sulphide.  The  solution 
on  evaporation  gave  off  cai'bonic  anhj-dride,  oxides  of  nitrogen,  formic 
and  hydrocyanic  acids,  and  the  residue,  in  addition  to  the  acid  yield- 
ing the  above  osazone,  also  contained  oxalic  acid ;  the  latter  is  not, 
however,  found  in  the  freshly  prepared  solution.  The  mixture  was 
evaporated  to  dryness,  and  heated  until  no  more  nitrogen  remained  in 
the  residue,  which  was  then  dissolved  in  water,  precipitated  with 
calcium  carbonate,  and  the  filtrate  precipitated  a  second  time  with  lead 
acetate.  The  acid  prepared  from  the  lead  salt  forms  a  syrup  which 
becomes  solid  and  brittle  on  cooling.  It  has  a  strongly  acid,  astrin- 
gent taste,  is  readily  soluble  in  water,  and  is  precipitated  in  flakes  by 
alcohol  and  ether ;  it  reduces  ammoniacal  copper  and  silver  solution,  and 
yields  salts  which  are  for  the  most  part  soluble  in  Avater.  The  aqueous 
.solutions  of  the  acid  and  its  salts  ai-e  slightly  lasvorotatory.  The 
calcium  salt,  (C:iH304).Ca  -\-  8H3O,  is  a  granular  precipitate,  which 
retains  4  mols.  HoO  at  110°,  and  only  loses  the  latter  at  180°,  under- 
going further  decomposition  at  the  same  time.  The  stronthiiu  salt, 
(C3H304)2Sr  -f  4HoO,  is  similar,  and  the  cadmium  salt  is  a  white  com- 
pound, soluble  in  water. 

The  analyses  of  the  salts  confirm  the  formula  C3H4O4 ;  there  are, 
however,  two  acids  of  this  composition  capable  of  yielding  an  osazone 
of  the  above  constitution,  namely,  CHO-CH(OH)'C00H  and 
OH'CHs'CO'COOH,  which  stand  to  one  another  in  the  same  relation 
as  dextrose  to  levulose.  The  acid  is  not  oxidised  by  bromine-water, 
and  is  unaltered  on  boiling  with  lime  and  baryta- Avater ;  these 
properties  agree  best  with  the  second  of  these  forniuiffi,  and  the  acid 
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is  therefore  probably  liydroxypymvic  acid.  It  shows  all  the  reactions 
of  an  alcohol,  yielding  a  benzoyl  compound,  &c.  H.  G.  C. 

Action  of  Ammonia  and  of  Amines  on  Ethyl  Acetosuccinate 
and  its  Homologues.  By  W.  O.  Emkky  (Annalen,  260. 137 — 160). — 
By  treating  ethyl  acetosuccinate  with  ammonia,  Conrad  and  Epstein 
obtained  a  compound  which  they  named  ethyl  amidacetosuccinate, 
Is'H,-CMe:C(COOEt)-CH,-COOEt  (Abstr.,  1888,  2o3).  This  sub- 
stance, which  the  author  names  ethyl  a,-a)nidethyUdenesuccinate,  can 
also  be  prepared  by  dissolving  ethyl  acetosuccinate  in  an  alcoholic 
solution  of  ammonia,  saturated  at  0°,  and  keeping  the  solution  foi- 
24  hours  at  the  ordinary  temperature  ;  it  separates  from  alcohol  in 
large,  transparent,  rhombic  crystals,  a  :  b  :  c  =  0*51504  :  1  :  0'60033, 
melts  at  6iJ°,  and  is  readily  soluble  in  ether,  alcohol,  and  chloroform, 
but  rather  more  sparingly  in  carbon  bisulphide,  and  almost  insoluble 
in  cold  water.     The  acetyl  derivative, 

NHAc-CMe:C(C00Et>CH2-C00Et 

is  produced  when  the  ethereal  salt  is  heated  at  155 — IGO""  with  acetic 
anhydride  for  several  hours  ;  it  is  a  thick,  yellow  liquid,  of  sp.  gr, 
1-12873  at  2074^  and  boils  at  175—176''  (about  11  mm.). 

JS'H-CMe 
The  lactam  '  „^  „  ^C-COOEt  is  obtained  when  ethyl  a-acetyl- 
C  O  C  — H2 
amidethylidenesnccinate  is  distilled  slowly  under  reduced  pressiu'e,. 
or  heated  at  145 — 150^  until  alcohol  is  no  longer  given  off.  It 
crystallises  from  ether  in  colourless  needles,  melts  at  133 — 134°,. 
boils  at  195°  (about  12  mm.),  and  is  readih-  soluble  in  alcohol,  but 
only  sparingly  in  ether  and  carbon  bisulphide.  It  crystallises  un- 
changed from  water,  combines  with  bromine  in  carbon  bisulphide 
solution,  and  yields  a  deliquescent  sodium  derivative  when  treated 
with  sodium  ethoxide  in  alcoholic  ethereal  solution.  The  acetyl 
derivative,  C10H13NO4,  is  formed  in  small  quantities  when  the  lactam 
is  heated  at  155 — 160°  with  acetic  anhydride  ;  it  separates  from 
ether,  in  which  it  is  sparingly  soluble,  as  a  colourless,  crystalline 
powder,  and  melts  at  141 — 142°. 

.      .      NMe-CMe^  ^  ^^  ..^ 
A  Zac^n;?,  which  has  probably  the  constitution   I  ^C'COOEfc 

is  obtained  when  ethyl  acetosuccinate  is  treated  with  anhydrous- 
methylamine,  either  alone,  or  in  alcoholic  or  ethereal  solution,  at  the 
ordinary  temperature,  and  the  product  distilled  under  a  pressure  of 
11  mm.  It  separates  from  carbon  bisulphide  and  ether,  m  which  it 
is  very  readily  soluble,  in  colourless  ciystals,  melts  at  42',  and  boils- 
at  160^  (11  mm.);  it  is  not  converted  into  an  acetyl-derivative  by 
acetic  anhydride  at  155 — 160^. 

A  lactam  of  the  composition  CuiHiiN^Os  can  be  obtained  from  ethyl 
acetosuccinate  and  ethylamine  in  like  manner ;  it  crystallises  in 
colourless  needles,  melts  at  75 — 76°.  boils  at  165'  (14  mm.),  and 
resembles  the  preceding  compound  in  its  other  properties. 

The  lactam  CuHi-NO;),  prepared  from  ethyl  acetosuccinate  and 
propylamine  in  a  similar  maimer,  crystallises  in   colourless  needles. 
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melts  at  50°,  boils  at  172''  (14  to  1')  mm.),  and  resembles  the  two 
preceding'  compounds  in  its  behaviour  with  solvents. 

The  lactam,  CjoHiaNO),  formed  by  distillinsf, the  reaction-product  of 
isobntylamine  and  ethvl  aceto'^uccinate,  crystallises  in  needles,  melts 
at  68°,  and  boils  at  175"  (about  15  mm.).  'The  compound  CnHo.XO;., 
obtained  from  amylamine  and  ethyl  acetosuccinate  in  like  manner, 
crvstallises  from  carbon  bisulphide  in  plates,  melts  at  51 — 52^,  and 
boils  at  188°  (16  mm.). 

All  the  alleviated  lactams  described  above  turn  yellow  on  exposure 
to  the  air.  and  are  resinified  by  a  boiling  solution  of  barium  hydroxide, 
but  the  compounds  obtained  by  treating  ethyl  acetosuccinate  and 
ethyl  phenylacctosucciiiate  with  ammonia  are  ver}'  stable  as  regards 
their  behavioni*  Avitli  barium  hydroxide. 

A  lactam  of  the  composition  CoHnNO.i  is  obtained  in  crystals 
when  ethyl  methylacetosuccinate  is  mixed  with  alcoholic  ammonia, 
saturated  at  0",  and  after  keeping  for  48  hoars  at  the  ordinary 
temperature,  the  solution  slowly  evaporated ;  it  crystallises  from 
ethyl  acetate  in  small,  colourless  prisms  melting  at  127^ 

A  compound  melting  at  147 — 149°  is  formed  when  ethyl  phenyl- 
acetosuccinate  is  treated  with  alcoholic  ammonia  (compare  Weltner, 
Abstr.,  1885,  793)  ;  analyses  of  this  substance  left  its  composition 
undetermined,  but  when  it  is  heated  at  160°  for  some  time,  it  is 
converted  into  the  lactam  of  ethyl  a-amidoethylidenephenylsuccinate. 
This  compound  crystallises  from  hot  ethyl  acetate  in  colourless 
needles,  melts  at  127 — 128  ,  and  is  readily  soluble  in  alcohol  and 
ether,  but  rather  more  sparingly  in  carbon  bisulphide  and  ethyl 
acetate;  its  constitution  is  represented  by  the  formula 

?O.CHP>-OOB.. 

Combination  of  Malic  Acid  with  Alkaline  Phospho- 
molybdates.  By  D.  Geknez  (Compt.  rend.,  112,  226 — 22y;. — 
Measurements  of  the  rotatory  powers  of  solutions  of  malic  acid 
with  various  proportions  of  the  white  alkaline  pbosphomolybdates  of 
the  type  3^r20,P205.5Mo03  indicate  in  the  case  of  the  sodium  and 
ammonium  salts  compounds  containing  respectively  four  equivalents 
of  malic  acid  to  one  of  the  pho.^phomolybdate.  and  two  equivalents  of 
acid  to  three  of  phosphomolybdate.  The  potassium  salt  does  not 
behave  quite  in  the  same  manner,  the  only  compound  definitely 
indicated  being  one  containing  two  equivalents  of  the  acid  and  one  of 
the  phosphomolybdate.  C.  H.  B. 

Ethyl  Ethoxyoxalacetate.  By  "W.  Wislicenus  and  M.  Scheidt 
(Ber.,  24.  432 — 434 j. — By  the  action  of  sodium  ethoxide  on  a 
mixture  of  ethyl  oxalate  and  ethyl  ethoxyacetate,  the  sodium  com- 
pound of  ethyl  ethoxyoxalacetate  is  formed, 

COOEt-COOEt  +  COOEt-CHo-OEt  +  XaOEt  = 

COOEt-CNa(OEt)-CO-COOEt  +  EtOH. 

This  does  not  crystallise  out  on  remaining,  and  is  therefore  at  once 
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decomposed  by  Avater.  and  the  ethyl  etlioxyoxalacetate  extracted  with 
ether.  The  latter  is  a  colourless,  soinewhat  thick  oil,  which  boils  at 
155 — 156°  (17  mm.),  and  i.s  sparino-lj  soluble  in  water  and  miscible 
with  alcohol  and  ether.  Its  alcoholic  solution  is  coloured  deep  violet 
by  ferric  chloride,  and  it  gives  a  bluish-green  copper  salt  on  the  addi- 
tion of  cnpric  acetate.  It  unites  with  phenylhydrazine  with  elimination 
of  water,  and  the  resulting-  hydrazone  appears  to  behave  in  a  similar 
manner  to  that  of  ethvl  oxalacetate  (Abstr..  18S8,  1178). 

H.  CI.  C. 

Synthesis  of  Alkyltricarballylic  Acids  and  other  Polycarb- 
oxylic  Fatty  Acids.  By  K.  Alwees  {Ber.,  24,  307— 314).— Ethyl 
sodiomalonate  combines  directly  with  various  ethereal  salts  of  un- 
saturated acids,  the  reaction  taking  place  very  readily.  Ethyl 
crotonate  and  ethvl  sodiomalonate,  for  example,  vield  the  compound 
COOEt-CHXa-CH]\Ie-CH(COOEt)o,  from  which  /^-methvlolutaric 
acid,  COOH-CH,-CHMe-CH,-COOH,  identical  with  the  compound 
(m.  p.  85 — 86°)  prepared  by  Kommenos  (Abstr.,  1S84,  422)  is  ob- 
tained on  hydrolysis. 

Ethereal  salts  of  tricarballylic  acid  and  its  homologues  can  be 
easilv  prepared  by  treating  ethyl  fumarate  with  ethyl  sodiomalonate 
and  its  homolosrues  :  the  product  is  in  this  ease  a  compound  of  the 
constitution  C00Et-CHXa-CH(C00Et)-CR(C00Et)2,  which,  on 
hydrolysis,  is  converted  into  an  acid  havino-  the  constitution 
COOH-CH,-CH(COOH)-CHR-COOH.  Tricarballylic  acid  and  its 
methyl  (m.  p.  180°),  ethyl  (m.  p.  147 — 148°),  propyl  (m.  p. 
151 — 152°),  and  isopropyl  derivatives  were  prepared  in  this  way ; 
these  acids  are  all  i-eadily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  ether,  and  very  sparingly  in  benzene  and  light  petroleum. 
A  good  yield  of  the  crude  substituted  tricarballylic  acid  is  obtained 
in  every  case,  but  the  product  is  very  difficult  to  pui'ify,  probably 
because  it  is  mixed  with,  stereochemically  isomeric  compounds. 

When  tricarballylic  acid  is  treated  with  acetic  chloride,  it  loses 
1  niol.  HjO,  being  converted  into  a  compound  melting  at  131°,  the 
constitution  of  which  has  not  yet  been  determined. 

A  tetracarboxylic  acid  of  the  constitution 

COOH-CHo-CH(COOH)-CH,(COOH)-CH,-COOH 

is  obtained  when  ethyl  sodiomalonate  is  treated  with  ethyl  aconitate, 
and  the  proditct,  which  has,  doubtless,  the  constitution 

COOEt-CH,-CXa(COOEt)-CH(COOEt)-CH(COOEt),, 

submitted  to  hydrolysis;  the  same  acid  is  formed  when  the  conden- 
sation proditct  of  ethyl  fumarate  and  ethyl  ethenyltricarboxylate,  a 
substance  which  mu.st  have  the  constitution 

COOEt-CHNa-CH(COOEt)-C(COOEt),-CH,-COOEt, 

is  hydrolysed.  It  crystallises  very  readily,  melts  at  189°,  and  is 
probably  identical  with  the  acid  (m.  p.  185°)  obtained  by  Bischotf 
(Abstr.,  1888,  1061)  from  ethyl  butanehexacarboxylate. 

F.  S.  K. 
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Action  of  Ethyl  /^Bromopropionate  on  Ethyl  Malonate  and 
Ethyl  Acetoacetate.  Bv  W.  O.  Emkrv  (Ber.,  24,  282 — 280).— 
Utluil  carhoxiirjlntarat,',  C00Et-CK,-CH,-CIi(C00Et)2,  is  obtained, 
together  with  a  much  smaller  quantity  of  etli}'!  pentanetetracarb- 
oxylate  when  ethyl  /i-bromopropionate  is  boiled  with  an  alcoholic 
solution  of  ethyl  sodiomalonate.  It  is  a  colourless  liquid  of  sp.  gr. 
1-08U8  at  20^/4°,  and  boils  at  1G1°  (12  to  13  mm.)  ;  when  hydrolysed 
witli  alcoholic  potash,  it  yields  carboxyglutaric  acid  as  a  thick  syrup. 

Ethyl  1:3:8:  o-pentajiefetrararboxylate, 

COOEt-CHo-C(COOEt).-CHo-CH,-COOEt, 

is  a  colourless  oil  of  sp.  gr.  1'  1084  at  20°/4°  ;  it  boils  at  215°  (13  mm.). 
1:3:  o-Pentanetr icarhoxylic  acid, 

COOH-CHo-CH(COOH)-CHo-CH,-COOH, 

is  obtained  Avhen  eth)'l  pentanetetracarboxylate  is  hydrolysed  with 
alcoholic  potash,  and  the  syrupy  acid,  obtained  in  this  way,  boiled 
with  concentrated  hydrochloric  acid  until  the  evolution  of  carbonic 
anhydride  is  at  an  end  ;  it  crystallises  in  colourless  needfes  and  melts 
at  106 — 107°.     The  silver  salt,  CsHoOeAgs,  is  colourless. 

Ethyl  a-acetylglutarate  can  be  obtained  by  treating  ethyl  a-bromo- 
propionate  with  ethyl  sodioacetoacetate ;  it  has  a  sp.  gr.  of  107115 
at  20°/'4°.  and  boils  at  162°  under  a  pressure  of  11  mm.  It  reacts  with 
ammonia  and  with  amines,  yielding  amido-derivatives  of  ethN'l 
a-ethylideneglutai*ate  ;  the  latter  can  be  converted  into  lactams  with 
elimination  of  alcohol.  F.  S.  K. 

Derivatives  of  Levulosecarboxylic  Acid.  By  G.  Dull  {Ber., 
24,  348 — 351). — The  author  has  alreadv  described  an  improved 
method  for  preparing  levulosecarboxylic  acid  (Abstr.,  1890,  59o). 

The  ammonium  salt  of  levulosecarboxylic  acid  is  formed  when 
levulosecarboxylic  acid  is  dissolved  in  the  least  quantity  of  water, 
.saturated  Avith  ammonia,  and  alcohol  cautiously  added  to  the  solution  ; 
t  crystallises  in  beautiful,  prismatic  crystals  on  allowing  the  solution 
to  remain  over  sulphuric  acid. 

TetraJiydroxyhutanetr icarhoxylic  acid, 

C00H-[CH-0H]3-C(0H)  (COOH),, 

is  prepared  by  warming  levulosecarboxylic  acid  (10  grams)  with 
dilute  nitric  acid  (1  :  2,  20  grams)  on  the  water-bath  at  40°  for 
24  hours  and  evaporating  the  liquid  at  60 — 70°.  The  syrupy  mass 
thus  obtained  is  converted  into  the  calcium  salt,  fi-om  which  the  acid 
is  liberated  by  shaking  it  up  with  dilute  sulphuric  acid  (1  :  10)  ; 
an  equal  bulk  of  strong  alcohol  is  then  added,  the  mixture  allowed 
to  remain  for  a  time,  filtered,  and  the  alcoholic  solution  evapoi-ated 
in  a  vacuum  over  sulphuric  acid  to  a  syrup.  It  crystallises  in  colour- 
less tablets,  becomes  opaque  on  remaining  over  sulphuric  acid, 
softens  at  140°,  and  melts  completely  at  146 — 147°.  When  work- 
ing with  large  quantities  of  calcium  salt,  the  syrupy  acid  crystal- 
lises with  difficulty  to  a  soft,  white  mass,  consisting  of  long,  slender 
needles.  The  author  supposes  this  to  be  a  lactone ;  as,  when  a 
neutral  solution  is  allowed  to  remain  for  a  time,  it  becomes  acid.    The 
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calcium  salt,  (C7H70i„)2Ca3  +  6H2O,  is  purified  by  dissolving  it  in 
dilute  hydrochloric  acid,  shaking  with  animal  charcoal,  and  then 
adding  sodium  acetate  to  the  warm  solution  until  a  slight  precipitate 
remains  ;  on  cooling,  the  normal  calcium  salt  separates  as  a  crystalline 
mass.  The  mon-acid  potassium  salt,  C7H80ioK2,  is  especially  charac- 
teristic, and  is  obtained  on  evaporating  an  aqueous  solution  of  the  acid, 
two-thirds  neutralised  Avith  potash,  in  a  vacuum  over  snlphuric  acid, 
in  beautiful,  large,  prismatic  crystals,  and  is  precipitated  from  its 
aqueous  solution  by  alcohol  in  microscopic,  oblique  prisms.  The  di- 
acid  potassium  salt  and  the  normal  cadmium,  zinc,  and  strontium 
salts  were  also  prepared. 

The  phenylhydrazide  crystallises  from  50  per  cent,  acetic  acid  in 
long,  slender,  yellow  needles,  is  insoluble  in  cold  water,  alcohol,  and 
glacial  acetic  acid,  dissolves  in  concentrated  sulphuric  acid  with  a 
violet  colour;  it  begins  to  decompose  at  200°,  and  then  carbonises 
to  a  hard,  black  mass.  Analysis  showed  that  two  phenylhydrazine 
residues  were  contained  in  the  molecule. 

By  heating  the  acid  to  a  temperature  slightly  above  its  melting 
point,  only  a  small  quantity  of  carbonic  anhydride  was  evolved.  The 
melt  contained  the  unaltered  acid  ;  neither  saccharic,  isosaccharic,. 
metasaccharic,  mucic  acid,  nor  any  other  acid  could  be  detected. 

E.  C.  R. 

Constitution  of  Thiocarbamide.  By  L.  Storch  (Monatsh.,  11,. 
452 — 471). — The  author  has  endeavoured  to  obtain  from  thiocarb- 
amide, by  the  action  of  oxidising  agents,  a  bisulphide  of  the  consti- 
tution KH:C(XHo)-S-S-C(NH2):NH  (compare  Maly,  Abstr.,  1890, 
1399).  The  formation  of  such  a  compound  would  lead  to  the  con- 
clusion tliat  thiocarbamide  is  a  mercaptan,  having  the  constitution 
NH:C(SH)-NHo,  and  not  the  symmetrical  diamide  NHo-CS-NH..  The 
oxidation  was  conducted  in  acid  solutions  with  iodine,  potassium  per- 
manganate, potassium  chlorate,  nitrous  acid,  and  hydrogen  peroxide 
respectively,  and  in  every  case  the  bisulphide  was  formed.  The  best 
•  yield  was  ubtaiued  when  the  thiocarbamide  (5"5  grams)  was  dissolved 
m  a  mixture  of  water  (lOUc.c.)  and  nitric  acid  of  sp.  gr.  1"22  (110  c.c.)' 
and  the  solution  cooled  in  ice  and  treated  with  potassium  perman- 
ganate (253"5  c.c.  of  a  0"6619  normal  solution),  the  nitrate  of  the 
base,  02^2^4116(111703)2,  separated  in  almost  insoluble  prisms  (yield 
114 — 123  per  cent,  of  the  thiocarbamide  employed).  The  new  com- 
pound is  gradually  decomposed  by  water  with  evolution  of  gas  at 
ordinary  temperatures,  and  cannot  be  kept  for  any  length  of  time  in 
the  dry  state  ;  its  aqueous  solution  does  not  become  coloui'ed  when 
treated  with  ferric  chloride  or  copper  sulphate,  but  gives  a  precipitate 
of  silver  sulphide  on  warming  with  silver  nitrate;  and  its  formation 
favours  the  view  that  thiocarbamide  must  be  represented,  at  least  in 
acid  solution,  as  a  mercaptan.  When  the  oxidation  is  effected  in 
presence  of  oxalic  acid,  an  acid  oxalate,  CoSoN4H6,2CoIliO.,^H-0, 
is  formed.  '   '  G.  T.  "M. 

Conversion  of  Alkylthiosinamines  and  Alkylallylsemithio- 
carbazides  into  Isomeric  Bases.  By  C.  Avenakius  {JJer.,  24, 
260 — 271). — By  the  action  of  potassium  thiocyanate  on  bromethyl- 
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amine  Iiydrobromide,  Gabriel  (Abstr.,  1889,  848 ;  1890,  127)  obtained 
a  new  base,  which  has  one  of  the  following  constitutional  formnlge  : — 

The  corresponding  derivatives  containing  aromatic  radicles  were  then 
obtained  by  Prager  (Abstr.,  1890,  159)  by  an  intramolecular  change 
from  aromatic  allylthiocarbaraides.  The  author  has  investigated  the 
action  of  hydrochloric  acid  at  100°  on  the  corresponding  alkylallyl- 
tliiocai'bamides,  and  finds  that  the  reaction  takes  place  in  a  similar 
manner. 

The  substituted  allylthiocai'bamides  or  thiosinamines  were  pre- 
pared by  the  action  of  the  amines  on  allyithiocarbimide.  Mcthyl- 
fhiosinainiue,  NHMc'CS'NH'CjHs,  is  a  crystalline  mass,  melting  at 
46°,  and  sparingly  soluble  in  water,  readih*  in  alcohol,  ether,  and 
benzene ;  ethi/lthiusinamine,  NHEt'CS'NH'CsH,,  forms  colourless 
plates  melting  at  41°  ;  propyltliiosin amine,  NHPr'-CS'XH'CaHs,  crys- 
tallises in  thin  plates  melting  at  61",  whilst  amylthiosinarnine  could 
oidy  be  obtained  as  an  oil.  Of  the  disubstituted  thiosinamines,  di- 
ethylthiosinamine  has  already  been  obtained  by  Gebhardt  (Abstr., 
1885,  383)  ;  piperylthiosinamine,  CsHioX'CS'XH-CjHs,  could  only  be 
obtained  as  an  oil. 

The  molecular  interchange  takes  place  on  heating  with  hydrochloric 
acid  at  100°,  and  probably  proceeds  in  the  following  manner  : — 

CHoiCH  S  ^^,„        CHs-CHCl  HS 

"I  II  -H  HCl  =1  I  = 

CH,-NH-C-NHX  CHo-X:C-XHX 

CHs-CH— S     , 

=  .jj.^.>C.NHX  +  HCl. 

MethylpseHdothiosinamine,   '  ^C'XHMe,  is  crystalline,  melts 

at  57°,  and  boils  without  decomposition  at  228°,  and  yields  a  plcrate 
melting  at  147',  and  an  oily  hydrochloride.  Ethylpseuduthiusinamine, 
CiH^XS'XHEt,  crystallises  from  light  petroleum  in  slender  needles, 
melts  at  63°,  and  boils  at  230°.  Its  hydrochlo7-iJe  is  also  liquid,  whilst 
the  picrate  forms  slender,  golden-yellow  needles  melting  at  143°. 
Fropylpseudothiusinamine,  C4H7NS"XHPr'^,  is  a  yellow  oil  which  has 
a  strongly  basic  odour  and  boils  at  237°.  Its  platinncliloride  and 
picrate  crystallise  well,  the  latter  melting'  at  123^^  Amylpseudothio- 
sinamine,  C4H7XS*XH*C3Hii,  has  an  extremely  unpleasant  odour, 
melts  at  32^^  and  boils  at  267°. 

Dieihylpseuduthiosinainine,  C4H7X.S*XEr2,  is  a  colourless  oil  which 
has  also  an  unpleasant  odour,  and  boils  at  226°.  Its  plafinochloride 
melts  at  160"',  and  its  picrate  at  99°.  Piperylpseiidothiosinamine, 
CiHtXS'NCjHio,  is  a  yellowiish  oil  which  boils  at  277°,  is  very 
sparingly  soluble  in  water,  and  yields  a  picrate  melting  at  112°.  It 
is  an  extremely  stable  base,  and  is  not  altered  by  sodium  in  boiling 
amyl  alcohol  solution  or  by  phosphouium  iodide  at  200°.     It  combines 


550  ABSTRACTS  OF  CHEMICAL  PAPERS. 

with  methyl  iodide  forming  the  mefliiodlde,  C4H7XS*NC5Hin,MeI,  a 
crystalline,  hj-groscopic  substance  which  melts  at  (i7°,  and  is  extremely 
soluble  in  Avater.  By  the  action  of  silver  oxide,  it  yields  an  oil  free 
from  halogen,  which  is  probably  C4H7NS'XC5Uio,^IeOH,  and  has  au 
odonr  resembling  that  of  the  lobster.  On  oxidation,  piperylpseudo- 
thiosinamine  is  converted  into  /3-methyltanrine,  showing  that  the 
sulphur  atom  causes  the  closing  of  the  chain. 

In  order  to  ascertain  whether  the  alkylated  pseudothiosinamines 
have  a  constitution  corresponding  with  the  first  or  second  of  the  for 
mula>  given  above  for  the  nnalkylated  base,  ethylpseudothiosinamine 
was  treated  with  ethyl  iodide  ;  the  diethyl  compound  obtained  was 
identical  with  that  described  above,  and  therefore  contains  both 
ethyl  groups  combined  with  the  same  nitrogen  atom.  The  alkylated 
bases,  as  well  as  the  aromatic  derivatives  obtained  by  Prager,  must, 
therefore,  have  the  constitution  represented  by  the  second,  formula. 

The  substituted  allylsemithiocarbazides  undergo  a  similar  intra- 
molecular change  when  heated  with  hydrochloi-ic  acid.  The  following 
semithiocarbazides  have  been  prepared  : — phenylallylsemithiocarb- 
azide,  CsHj-XH-CS-X.HoPh,  melting  at  118°  (see  also  Dixon,  Trans.. 
1890,  262)  ;  orihotohjlaUijIsemithiocarbazide,  which  forms  slender 
needles  melting  at  1(>5°;  parafoJylaUi/Isemtthiocarhazide,  crystallising 
in  small,  white  needles  and  melting  at  128°  ;  and  (3-naphthylaUyIsemi- 
thiocarhazide,  melting  at  155°. 

The  molecular  interchange  was  carried  out  in  a  manner  similar  to 
that  of  the  thiosinamines.  Flienylpropylenepseudosemitliiucarhazide, 
C^HTXS'XoHoPh,  crystallises  in  yellowish  plates,  melts  at  93°,  and 
yields  yS-methyltaurine  on  oxidation ;  its  hydwcMoride  forms  stellate 
groups  of  pink  crystals  and  melts  at  202°,  whilst  the  sparingly  soluble 
picrate  melts  at  167°.  Orthofohjlpropylenepseudosemithiocai-hazide  also 
forms  a  pink  hydrocMoride,  but  the  free  base  could  not  be  obtained  in 
crystals.  The  paratolyl  compound  crystallises  from  alcohol  in  slender 
needles  melting  at  13o°,  and  the  j3-naphthyl  compound  forms  a  floccu- 
lent  precipitate  which,  after  reciystallisation  from  alcohol,  melts  at 
160°.  H.  G.  C. 

Action  of  Ethyl  Oxalate  on  Acetothienone.  By  A.  Axgeli 
(Ber.,  24,  232 — 233). — Like  benzophenone  and  pyrryl  methyl  ketone 
(Abstr.,  1890,  1156,  1243),  acetothienone  unites  with  ethyl  oxalate  in 
presence  of  sodium  ethoxide,  forming  the  ethyl  salt  of  acetothienone- 
oxalic  acid,  CiSHs-CO-CHj-CO-COOEt,  which  separates  from  light 
petroleum  in  large,  yellow  crystals.  It  melts  at  42°,  gives  an  intense 
bluish-violet  coloration  with  isatin  and  sulphuric  acid,  and  is  re- 
solved by  alcoholic  potash  into  acetothienone  and  oxalic  acid.  Its 
alcoholic  solution  gives,  with  cupric  acetate,  a  copper  compound  crys- 
tallising in  pale-green  needles  ;  ferric  chloride  gives  an  intense  red 
coloration. 

It  yields  compounds  with  aniline  and  phenylhydrazine  resembling 
those  obtained  from  the  corresponding  benzoyl  and  pyrroyl  com- 
pounds. With  hydroxylamine,  it  forms  a  substance  crystallising  in 
long,  colourless  needles,  the  constitution  of  which  is  probably  repre- 
sented by  one  of  the  following  formulte  : — 
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^r,.r   ^^CH-C-COOEt       ^,^^^   ,,     CH-C-aSH 
C,8U,-C<Q_M  or  COOEt-C<^_^t 

H.  G.  C. 

Biophen.  By  L.  K.  Li: vi  (Chem.  Centr.,  1890,  ii,  949—950  ;  from 
Technoloijy  Quarterlij,  3,  Xo.  2). — Just  as  thiopbeti  is  prepared  by  the 
action  ot"  phosphorus  trisulpliide  on  succinic  a<;id,  so  also  should  a 
chised-chain  compound  containing  two  atoms  of  sulphur  be  formed 
by  the  action  of  phosphorus  trisulphide  on  thiodiglycollic  acid.  By 
heating  a  mixture  of  o  grams  of  thi(KliglycolIic  acid  and  10  gi-ams 
of  phosi)horus  trisulphide  in  15 — 20  c.c.  of  ether  in  a  sealed  tube 

for  two  hours  at  170",  a  compound  of  the  formula  S<^,  xj-prr^S    is 

formed,  which  the  author  has  named  biophen.  The  liquid  contained 
in  the  sealed  tube  is  washed  in  a  separating  funnel  with  potash, 
dried  with  calcium  chloride,  and  the  ether  distilled  off,  after  which 
tlie  biophen  remains  as  an  oil.  It  boils  at  1G5 — 170  .  With  sulph- 
uric acid  and  isatin,  it  gives  the  indophenin  reaction. 

Acetohicncme  is  prepared  by  the  action  of  acetic  chloride  in  the 
]ireseDce  of  aluminium  chloride  ;  it  is  an  oil  which  boils  at  300° 
with  decomposition.  Tha  phenylhydrazide,  CiSoHa'C^NEelXoHPh,  melts 
at  125°.  Phenyl  blcnyl  ketone,  CiSjHo/COPh,  is  prepared  in  a  corre- 
sponding manner  to  the  acetyl  derivative ;  it  is  a  dark-brown  oil, 
soluble  in  alcohol  and  ether,  and  boiling  at  241°.  Nitrophenyl  hienrjl 
ketone,  CHH7S0O3X,  is  prepared  by  the  action  of  nitric  acid  of  sp.  gr. 
r62  on  the  last-named  compound,  under  efficient  cooling ;  it  melts 
at  112^  J.  W.  L. 

Discrimination  between  Allylbenzene  and  Propenylbenzene 
Derivatives  by  means  of  their  Dispersive  Powers.  By  R.  Xasini 
{llend.  Acad.  Line  I,  6,  ii,  299— oUl;. — The  author  claims  that  Eyk- 
man's  method  of  distinguishing  allylbenzene  from  propenylbenzene 
derivatives  (Abstr.,  1890,  748j  rests  on  Gladstone's  observations 
(Trans.,  1884,  241)  and  his  own  (Bend.  Acad.  Liiicei,  1,  i ;  Abstr., 
1885,  210  and  1097).  S.  B.  A.  A. 

Lupeol.  By  A.  Likierxik  (Ber.,  24,  183 — 18G). — The  term  lupeol 
is  applied  to  a  compound  obtained  from  the  husks  of  Lupinus  luteus 
seeds.  These  are  extracted  with  ether,  and  the  residue  remaining 
after  evaporation  of  the  solvent  is  hydrolysed  with  alcoholic  potash 
and  dissolved  in  water;  on  treatment  of  the  solution  with  ether,  the 
lupeol  dissolves,  and  crystallises  on  evaporation.  It  is  insoluble  in 
water,  but  readily  dissolves  in  chloroform,  benzene,  and  light  petr- 
oleum ;  from  dilute  alcohol,  it  is  deposited  in  long,  colourless  needles 
which  melt  at  2u4°. 

Lupeol  has  the  formula  CoelljjO,  and  therefore  contains  two  atoms 
of  hydrogen  less  than  cholesterol ;  its  rotatory  power  is  [ajn  =  +27°  ; 
a  brown  coloration  is  produced  by  adding  concentrated  sulphuric  acid 
to  a  chloroform  solution,  whilst  the  addition  of  acetic  anhydride  and 
two  drops  of  concentrated  sulphuric  acid  yields  a  red  coloration  which 
changes     after    some    time     to     intense     violet-red.       The     benzoate, 
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C26H4i*OBz,  which  may  be  convenieutly  employed  to  obtain  pure 
lupeol,  crvsti'allises  from  ether  in  histrous,  transparent  prisms  melting 
at  250°.  The  acetate,  CscHn'OAc,  is  deposited  from  dilute  alcohol  in 
feathery  groups  of  needles  melting  at  230°. 

On  treatment  with  bromine  dissolved  in  chloroform,  a  hromo-'^eriva- 
tive,  C26H4iBrO,  is  formed,  crystallising  in  small,  colourless,  nodular 
aggregates  and  melting  at  150"'.  J.  B.   T. 

Phenoxyethylamine    and    Paracresoxyethylamine.      By    R. 

ScHREiBEi:  (S-r/-.,  24,  IS'J— 196;  compare  C.  Schmidt.  Abstr.,"l890, 
373). — Benzoylphenoxi/ethylamiiie,  OPh-CHo'CHo-XHBz,  crystallises 
from  very  dilute  acetic  acid  in  slender,  colourless  needles,  and  melts 
at  93°.     The  acetyl  derivative  melts  at  78°. 

Bromethyl  cresyl  ether,  CHoBr-CHo'O-CeHiMe,  is  prepared  by  the 
action  of  sodium  ethoxide  on  ethylene  bromide  and  cresol ;  it  crystal- 
lises from  dilute  alcohol,  melts  at  40°,  and  boils  at  254  —  255°  Avithout 
decomposition. 

On  heating  it  with  potassium  phthalimide  at  220°,  pa  racresoxy  ethyl - 
phthalimide,  C6H4Me*0-C2H4-X;Ct,H40o,  is  formed,  and  is  deposited 
from  alcohol  in  pale-yellow  crystals  which  melt  at  135°  ;  the  yield 
is  80  per  cent,  of  the  theoretical. 

Cresoxyethylphthalamic  acid,  C6H4Me-0-C,Hi-XH-CO-C6H4-COOH, 
is  prepared  by  dissolving  the  preceding  compound  in  dilute  potash 
and  precipitating  with  hydrochloric  acid ;  after  purification,  it  is 
obtained  in  silvery  white  crystals  melting  at  137°.  The  silver  salt  is 
white  and  crystalline.  On  heating  the  acid  or  imide  with  hydi'O- 
chloric  acid,  and  treating  the  product  with  potassium  hydroxide, 
paracresoxyethylamine,  CoHjMe'O'CH/CHo'XHo,  is  formed ;  it  is  a 
colourless  liquid  boiling  at  242 — 243°  under  a  pressure  of  779  mm.; 
on  exposure  to  the  air.  a  solid  carbonate  is  obtained.  The  hydrochlor- 
ide crystallises  from  alcohol  in  needles  or  plates,  and  melts  at  240°. 
The  picrate,  platinochloride,  and  aurocMoride  are  all  crystalline ; 
the  nitrite  appears  to  be  stable.  The  benzoyl  derivative  crystallises 
from  alcohol,  benzene,  or  glacial  acetic  acid  in  long,  slender  needles, 
aud  melts  at  134°. 

Faracresoxyethylcarbamide,  C6H4Me'0'C2H4'NH"CO'XH2,  crystal- 
lises from  alcohol  in  needles  and  melts  at  158°.  On  treating 
cresoxyethylphthalimide  with  fuming  nitric  acid  at  low  tempera- 
tures, dinitrocresoxyethylphthal  imide, 

C6H2Me(N02)2-0-CH2-CH2-X:C,H,02, 

is  formed,  cry.stallising  from  alcohol  in  lustrous,  yellow  plates,  and 
melting  at  88'\  Hy  the  action  of  baryta- water,  the  nitro-groups  are 
eliminated,  and  the  product  appears  to  undergo  further  decom- 
position, 

DinitrojDaracresol  is  obtained  by  the  action  of  nitric  acid  on  brom- 
ethyl cresyl  ether.  On  heating  the  ether  with  aniline,  cresoxyethyl- 
aniline,  CeHiMe'O'CHi'CHo'NHPh,  is  foi'med  ;  this  crystallises  from 
alcohol  in  small,  lustJ'ous  phites,  and  melts  at  55°.  The  hydrochloride 
is  crystalline. 

Imidoethyl  cresyl  ether,  XH(CH./C'H/0*C',.H4Me)2,    is    prepared  by 


ORGANIC  CHEMISTRY.  553 

the  action  of  alcoholic  ammonia  on  the  brominated  ether,  and  crys- 
tallises from  alcohol  in  stellate  groups  of  needles  meltinr^  at 
49 — 50°.  The  hydrochloride  meltfi  at  217-'.  On  heatino:  the  ether  with 
alcoholic  potash,  ethijlene  tolyl  ethyl  ether,  C6H4Me'0*CH2*CHo*OEt, 
is  obtained  as  a  colourless  liquid  boiling-  at  243 — 244°.  With  sodium 
niethoxidc,  the  coires])onding-  methyl  ether,  C6H4Me'U"CH,*CH2*OMe, 
is  formed  ;  this  resembles  the  preceding  compound,  and  boils  at  230°. 
The  2'henyl  ether,  C6H4Me*0'CH3'CH2"OPh,  prepared  with  sodium 
])lienoxide,  crystallises  I'rom  alcohol  in  large,  colourless  plates,  and 
melts  at  iJ'j°.  ' 

Etliylene  dicresyl  ether,  C'jH4(0'C-,-,H4Me)2,  is  formed  bv  the  action 
of  potassium  cyanide  or  dimethylaniline  on  bromethyl  cresvl  ether. 

J.  B.  T. 

Diazo-compounds  of  the  Aromatic  Series.  By  G.  Oddo 
{Gazzctta,  20,  (J31 — 654). — When  diazubenzene  chloride  is  gradually 
added  to  sodium  ethoxide  at  the  ordinary  temperature  with  continual 
agitation,  an  energetic  reaction  takes  place,  accompanied  by  a  rapid 
evolution  of  nitrogen  and  a  strong  odour  of  aldehyde  ;  on  steam-dis- 
tilling the  product,  alcohol,  aniline,  and  diphenyl  pass  over.  If  the 
product  is  diluted  with  water  and  directly  distilled,  aniline  and  am- 
monia are  found  in  the  distilhxte.  The  reaction  is  probably  repre- 
sented by  the  eciuation  SPhNoCl  -|-  SNaOEt  =  PhNH.  -f-  NH,  -f 
liCioHin  -j-  5NaCl  -j-  5Me'C'0H  -\-  4X2.  5  grams  of  aniline  and  3  grams 
(_)f  diphenyl  were  obtained  from  38  grams  of  aniline  taken  for 
diazotisation.     Sodium  methoxide  acts  like  the  ethoxide. 

Diazobenzene  chloride  is  not  affected  by  methyl  iodide  in  the  cold, 
but  on  heating,  much  phenol  and  resinous  products  are  formed, 
together  with  a  very  small  quantity  of  iodobenzene.  When,  how- 
ever, methyl  iodide  is  slowly  added  to  a  cold  mixture  of  the  diazo-salt 
with  the  zinc-copper  couple,  nitrogen  is  evolved,  and  on  steam-distil- 
ling the  product,  iodobenzene  passes  over  ;  20  grams  of  this  compound 
were  thus  obtained  from  18  grams  of  aniline.  On  treating  diazo- 
benzene chloride  (0'4  mol.)  at  a  low  temperature  with  bromoform 
(0"4  mol.)  and  the  zinc-copper  couple  (U"9  mol.),  bromobenzene 
(14  grams)  was  obtained  in  like  manner.  An  equal  yield  of  bromo- 
benzene may  be  had  with  one-third  the  above  amount  of  bromoform  if 
the  reaction  is  carried  out  in  a  reflux  apparatus.  When  diazobenzene 
chloride  is  treated  with  chloroform  and  the  zinc-copper  couple,  a  com- 
plicated reaction  takes  jilace,  chlorobenzene  and  diphenyl  being 
formed. 

/i-Bromonaphthalene  is  best  prepared  by  the  following'  modifica- 
tion of  Gattermann's  method  (Abstr.,  1890,  970).  /i-Uiazonaphtha- 
lene  bromide  (from  14'3  grams  of  /i-naphthylamine)  is  gradually 
added  to  a  mixture  of  potassium  bromide  (3(3  grams),  water  100 
grams),  and  moist  copj^er  powder  (30  grams),  previously  heated  to 
50 — 70°,  and  the  whole  heated  in  a  reflux  apparatus  for  15  minutes 
and  then  steam-distilled.  The  yield  is  4G — 4S  per  cent,  when  the 
naphthylamine  is  thoroughly  diazotised.  The  zinc-copper  couple  has 
an  action  similar  to  that  of  the  moist  copper  powder,  but  the  jield 
is  small. 
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Double  Decompositions  of  Diazo-co'infonnds. — If  diazobenzene  chloride 
(1  mol.)  is  ti'eated  with  a  hot  solution  of  potassium  bromide 
(2  raols.)  in  water,  bromobenzene  is  formed,  together  with  much 
resin  and  traces  of  phenol.  A  larger  yield  is  obtained  by  slowly 
introducing  potassium  nitrite  into  a  hot  aqueous  solution  of  aniline, 
hydrochloric  acid,  and  potassium  bromide.  /i-Bromonaphthalene  can 
also  be  formed  by  the  latter  method,  the  yield  being  about  10  per 
cent,  of  the  /i-naphthylamine  used.  By  adding  diazobenzene  chloride 
to  a  hot  solution  of  potassium  cyanide,  benzonitrile  is  formed  (1  to 
1"5  grams  from  9  grams  of  aniline)  ;  with  a  hot  solution  of  .potas- 
sium nitrite,  nitrobenzene  is  obtained  These  reactions  may  be  re- 
presented by  the  equation  PhNoCl  +  KX'  =  PhX'  +  KCl  +  X,  [X' 
=  Br,  C^,  NO2,  &C.J.  On  the  other  hand,  if  potassiu.m  nitrite  is 
added  to  a  mixture  of  aniline,  hydrogen  bromide,  and  sodium 
chloride,  no  chlorobenzene,  and  only  traces  of  bromobenzene  are 
formed. 

Dinitroparamicloazohemene,  N03*C6H4'X2*C6H3(NO,;)'XH2,  is  pre- 
pared by  adding"  a  solution  of  potassium  nitrite  (8'5  grams)  drop  by 
drop  to  a  hot  solution  of  para.nitraniline  (13"8  grams)  in  hydrofluoric 
acid  (100  c.c.  of  38  to  40  per  cent.),  and  precipitating  the  liquid  portion 
of  the  product  Avith  water.  It  crystallises  from  alcohol  in  small, 
yellowish  or  brownish-red  tufts,  melts  with  partial  decomposition 
at  210 — 215°,  dissolves  very  sparingly  in  alcohol,  ether,  benzene, 
and  chloroform,  moderately  in  acetic  acid,  and  very  freely  in  solu- 
tions of  alkaline  hydroxides.  The  alkaline  solutions  are  red,  the 
intensity  of  the  colour  diminishing  with  the  molecular  weight  of  the 
alkali ;  the  red  coloration  is  more  intense  in  alcoholic  solutions.  On 
neutralising  the  .solution  with  an  acid,  it  becomes  yellow.  In  the 
preparation  of  this  compound,  a  quantity  of  nitrophenol  is  formed, 
and,  if  the  hydrofluoric  acid  used  is  dilute,  this  is  the  only  product. 

Dinitrometamldoazohe'nzene,  prepared  in  like  manner  to  the  preceding 
compound,  crystallises  in  minute,  bi'ight-red,  rectangular  prisms, 
melts  at  193 — 195°,  dissolves  sparingly  in  alcohol,  benzene,  ether,  and 
chloroform,  but  very  freely  in  alkalis.  The  acetyl  derivative  melts  at 
145°.  As  bye-products  in  the  preparation  of  this  compound,  there 
are  obtained  (a)  a  quantity  of  metanitraniline  liydroflHorkle,  which 
crystallises  from  alcohol  in  light  flakes  and  melts  at  185 — 190°  ;  (6)  a 
small  amount  of  ill-defined,  reddish-brown  crystals,  melting  at 
183 — 185°,  of  a  substance  probably  isomeric  with  the  azo-conipound. 

The  author  considers  that  the  preceding  experiments,  in  common 
with  Sandmeyer's  and  Gattermann's  results,  indicate  that  the 
general  conditions  for  the  double  decomposition  of  diazo-com pounds 
by  inorganic  salts,  with  elimination  of  the  diazo-group,  are  that  the 
inorganic  and  the  diazo  salt  should  be  of  the  same  character,  and  that 
the  radicle  combined  with  the  diazo-group  should  be  more  electro- 
negative than  that  contained  in  the  inorganic  salt.  In  concluding, 
the  author  discusses  some  of  his  results  from  a  thermochemical  point 
of  view.  S.  B.  A.  A. 

Stability  of  Diazo-compounds  in  Aqueous  Solution.      By  R. 

HiK.sCH    {llt'r.,  24,  324 — 320). — A  solution  of  diazo-orthotoluene  in 
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phenol  decomposes  much  more  easily  than  a  similar  solution  of 
(liazoparatoluene.  Aqueous  solutions  of  the  diazo-compountls  behave 
in  a  similar  manner.  The  autlior  determines  quantitatively  the 
relative  stability  of  diazo-compounds  in  the  followini^  way. 

Aniline  (98  crrams),  ortliotoluidiue  and  paratohiidine  (10"7  grams), 
metaxylidine  (121  grams),  and  sulphanilic  acid  (IZ'^i  grams)  are 
severally  dissolved  in  water  (7U0  c.c. )  and  hydrochloric  acid  (oO  c.c), 
and  then  diazotised  with  nitrite  (7'2  gramsj.  dissolved  iu  water,  and 
the  solution  made  up  to  1  litre.  A  solution  of  sodium  naphthol- 
sulphonate  (Schaefi'er's  salt)  is  made  to  correspond  with  the  diazo- 
solutiou.  The  diazo-solutions  are  then  allowed  to  remain  at  the 
ordinary  temperature,  and  the  amount  of  decomposition  estimated 
i'rom  time  to  time  as  follows: — 2">  c.c.  of  the  naphthol  solution  is 
mixed  with  a  few  drops  of  ammonia  and  some  salt,  and  the  diazo- 
solution  run  in  from  a  burette  as  long  as  any  dye  is  formed.  The 
results  obtained  show  that  the  introduction  of  a  methyl  group  in  the 
para-position  into  diazobenzene  greatly  increa.ses  the  stability,  whilst 
a  methyl  group  in  the  ortho-position  lessens  the  stability.  Meta- 
xylidine stands  between  ortliotoluidiue  and  paratohiidine  as  regards 
the  stability  of  its  diazo-comjiound,  whilst  diazoparaxylidine  is  more 
easily  decomposed  than  diazo-ortiiotoluene.  Kxpcrimeuts  on  the 
stability  of  diazobenzene  solutions  under  different  conditions  showed 
that  the  best  way  to  prevent  decomposition  was  to  keep  the  solution 
cold;  the  additio7i  of  acid  prevents  decomposition  to  some  extent; 
sodium  acetate  and  alkalis  have  no  appreciable  effect. 

E.  C.  R. 

Dry  Decomposition  of  Diazoamido-compounds.  By  F. 
Heusler  {Ainialeii.  260,  227 — 250  j. — -When  diazoainidobenzene 
(1  mol.)  is  mixed  with  liquid  paraffin  (S— 10  parts)  and  then  very 
gradually  heated  to  150°,  slow  decomposition  ensues  with  evolution 
of  nitrogen  (1  mol.)  ;  the  products  are  benzene,  aniline,  diphenyl, 
paramidodiphenyl,  and  orthamidodiphenyl.  The  acetyl  derivative  of 
paramidodiphenvl  melts  at  171°,  that  of  the  ortho-compound  at 
119°. 

The  diazoamido-derivatives  of  paratoluidine  and  parachloraniline 
seem  to  yield,  under  the  same  conditions,  decomposition  products 
analogous  to  those  obtained  from  diazoamidobenzene,  but  the  forma- 
tion of  diphenyl-derivatives  could  not  he  determined  with  certainty. 

When  benzenediazobenzylanilide  is  heated  with  paraffin  in  the 
manner  described  above,  it  is  decomposed  into  benzene,  benzylanilide, 
•small  quantities  of  diphenyl,  and  benzylideneaniline  ;  the  formation 
of  the  last-named  compound  is  shown  by  the  fact  that  when  the 
mixture  of  decomposition  products  is  treated  with  hydrochloric  acid, 
benzaldehyde  and  aniline  are  obtained. 

In  studying  the  decomposition  of  benzenediazopiperidide,  a  con- 
siderable quantity  (2o0 — 300  grams)  of  the  dry  compound  is 
gradually  heated  in  a  large  flask,  and  the  decompo-sition  products 
passed  through  a  Linnemann's  dephlegmator,  to  which  is  attached  a 
condenser;  the  temperature  of  dissociation  is  about  225 — 230°,  but 
in  order  to  complete  the  decomposition,  the  temperature  must  finally 
be  raised  to  about  250°.      The  residue  consists  of  diphenyl  (10  per 
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cent,  of  tbe  theoretical  quantity)  and  tari'y  matters  ;  the  distillate 
contains  benzene  (52  per  cent,  of  the  theoretical  quantity),  piperidine, 
small  quantities  of  aniline,  and  a  basic  substance  which  the  author 
names  i.sopiperideine. 

Isopiperideme  is  a  thick,  sticky  liquid,  with  a  strong,  narcotic 
odour,  and  miscible  with  water  in  all  proportions  ;  it  seems  to  have 
the  composition  C5H9X,  but  there  are  several  facts  which  tend  to 
show  that  it  is  a  mixture.  On  distillation  under  the  ordinary  pressure, 
it  passes  over  between  260"  and  290°,  and  even  on  repeated  fraction- 
ation, a  liquid  of  constant  boiling  point  cannot  be  obtained.  All  the 
salts,  except  the  platinochloride,  which  crystallises  in  ruby-red 
needles,  are  very  hygroscopic,  and  cannot  be  obtained  in  a  pure  con- 
dition for  analysis.  Isopiperideine  reacts  Avith  acetic  anhydride  and 
with  benzoic  chloride,  yielding  oily  products,  and  it  combines  very 
energeticMlly  with  methyl  iodide  with  formation  of  a  very  hygro- 
scopic additive  compound;  benzyl  chloride  and  phenyl  cyanate  com- 
bine with  the  base  very  readily,  the  products  being  oils ;  diazo- 
benzene  chloride  converts  it  into  a  yellow,  solid  compound  which 
veiy  readily  resinifies.  When  isopiperideine  is  treated  Avith  carbon 
bisulphide  in  ethereal  solution,  a  yellow  substance,  which  seems  to 
have  the  composition  2Ci(,HisIn'2,CS2,  is  precipitated  ;  this  compound 
is  decomposed  when  Avarmed,  either  alone  or  AA'ith  dilute  sulphui'ic 
acid,  Avith  evolution  of  hydrogen  sulphide.  Isopiperideine  has  power- 
ful reducing  properties,  gives  the  carbylamine  reaction,  and  its 
hydrochloride  is  partially  decomposed  by  sodium  nitrite  in  the  cold  ; 
with  aqueous  solutions  of  formaldehyde  and  acetaldehyde  it  gives 
colourless,  seemingly  amorphous  precipitates  Avhich  are  soluble  in 
acids,  but  are  reprecipitated  by  alkalis. 

Benzenediazodimethylamide,  Ph'Xi'XMeo,  can  be  obtained  in  a 
pure  condition  by  treating  an  alkaline  solution  of  dimethylamine  Avith 
diazobenzene  chloride,  extracting  the  precipitated  oil  Avith  ether,  and 
fractionating  the  di-ied  product  under  reduced  pressure.  It  is  a 
yellowish,  highly  refractive  liquid,  boils  at  113 — 114°  (12  mm.),  and 
has  a  sp.  gr.  of  l'0o2  at  18°  ;  when  dropped  on  to  sand  heated  to 
258°,  it  is  decomposed  into  benzene,  diphenyl,  dimethylamine,  and 
small  quantities  of  a  liquid  base  which  was  not  investigated. 

F.  S.  K. 

Action  of  Phosphorus  Pentachloride  on  Oxyazo-derivatives. 

By  R.  PAiiAXiM  (L'er.,  24,  365— 36^  ;  compare  this  vol.,  p.  30l).— 
Paratoluejie-azochlorobeiizetie,  C6H4Me'X2'C6HiC'l,  is  prepared  by  the 
action  of  pliosphorus  pentachloride  on  paratoluene-azophenol,  and 
crvstallises  from  alcohol  in  long,  orange-yellow  needles  melting  at 
14:i) — 15(J°  ;  it  is  very  sparingly  soluble  in  concentrated  hydrochloric 
acid,  insoluble  in  alkalis,  and  on  sublimation  forms  larg'e,  yellow 
plates. 

Paratoluene-azophenijl  pliosphate.,  PO(0*Ci3HuN2)3,  is  formed 
together  with  the  preceding  compound  ;  it  is  insolable  in  alcohol,  but 
crystallises  from  acetone  in  long,  lustrous  needles,  melts  at  140",  and 
is  readily  hydrolysed  by  alcoholic  potash. 

Orthutulaene-azophenol,  CsHiMe'jNVCaHi'OH,  is  obtained  by  treating 
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orthotoluidiiie  liydrochloride  with  nitrous  acid,  aud  adding  an  alka- 
line solution  of  phenol ;  the  solution  is  cooled,  and  the  compound 
precipitated  with  carbonic  anh\-dride  ;  after  purification,  it  ci-vstal- 
lises  from  benzene  in  thick,  orange-yellow  needier,  melts  at  101^,  aud 
is  soluble  in  dilutt;  ammonia. 

rhcnoldimzortliotoluene,  OVi'C^^('l!i.i-CR'B.^e).,,  is  separated  from 
the  previous  compound  by  treatment  with  dilute  ammonia,  in  which 
it  is  very  sparingly  soluble:  it  crystallises  from  alcohol  in  thin, 
slender,  brownish-red  needles,  and  melts  at  116 — 117"  with  decompo- 
sition. 

Orthotnlnene-azochlorohpuzene,  CsHiMe'X/CcHjCl,  is  prepared  in  a 
similar  manner  to  the  para-derivative,  and  crystallises  from  alcohol 
in  small,  yellow  needles  melting  at  143  — 144°. 

Orthotolaeve-azoplienyl  phosphate,  PO(0'Ci3HhN2)3,  is  sparingly 
soluble  in  cold  alcohol,  and  crystallises  from  acetone  in  long,  orange- 
needles  melting  at  llt3°. 

Metatoluene-azophenol  is  prepared  in  a  similar  manner  to  the  ortho- 
compound,  and  crystallises  from  alcohol  in  yellow  cubes  melting  at 
141".  On  treatment  with  pho.sphorus  pentachloride,  a  compound  is 
obtained  in  small  quantity,  which  crystallises  from  alcohol  in  yellow 
needles  melting  at  ()o°,  and  is  probablv  metatnluene-azochlorohenzpne, 
CeHiMe-X/CeH.Cl.  "  J.  B.  T. 

Sulphur  Derivatives  of  Amidoximes.  By  F.  Tiemaxx  (Ber., 
24,  3G'J — 377). — Compounds  tree  from  sulphur  are  obtained  by  the 
action  of  hydroxylamine  on  thiocarbimides. 

Carbon  bisulphide  reacts  with  amidoximes  according  to  the 
equation 

2NH2-cr:noh  -f  3CS,  =  xsh:cr-xh-cssh,nh.-cr:]s^sh  + 

2C0S  ; 

these  compounds,  which  may  be  termed  aviidosnJphimes  of  ditlaocarh- 
amiJosidplnmc  acids,  are  very  unstable,  and  on  treatment  Avith  hydro- 
chloric acid  yield  amidine  hydrochlorides,  carbonic  anhydride, 
hydrogen  sulphide,  and  sulphur  ;  on  heating  the  above  compounds 
alone,  however,  stable  derivatives  are  obtained  containing  the  group 
RCoXoHS,. ;  the  same  substances,  together  with  amidine  thiosulph- 
ates,  are  also  formed  by  heating  the  sulphinic  acid  derivatives  in  air. 
The  constitution  of  the  complex  RC^NoHSo  is  probably  represented 

by  one  or  other  of  the  formulae  R-C<^^^>C-SH ;    R-C<^^"^>CS. 

On  heating  with  hydrochloric  acid  at  150°,  decomposition  takes 
place  according  to  the  equation  RC.X.,HSo  +  4H.,0  +  2HC1  = 
R-COOH  +  COo  +  2NH4CI  +  H.3S  +  S  ;  on  oxidation,  2  mols.  com- 
bine together  with  elimination  of  1  mol.  of  hydrogen,  and  by  the 
action  of  reducing  agents  the  original  compound  is  rejienerutt  d  ;  thi.s 
behaviour  appears  to  be  most  readily  explained  by  the  first  formula, 
and  it  is  proposed  to  term  the  substances  azosuJphimecarhohydrosulph- 
ides,  in  order  to  show  the  analogy  with  the  azoximes. 

On  heating  benzenylphenylthiouramidoxime  in  chloroform  solution 
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■\vitli  plienylthiocarbimide,    water  is   eliminated,  and  a  compound  is 
formed  Avhich  is  probably  henzenylazosulpliimecarhanilidc, 

CPli<^|>C-NHPli; 

it  does  not  yield  aniline  on  treatment  with  liydrocliloric  acid,  and  is 
completely  unacted  on  by  carbon  bisulphide. 

Benzemilparatohjlthwuramidoxhue  yields  a  corresponding  product 
when  heated  a  little  above  its  boiling  point.  J.  B.  T. 

Action  of  Hydroxylamine,  Ethoxylamine,  and  Benzyl- 
oxylamine  on  Thiocarbimides.  By  L.  Voltmer  {Bcr.,  24, 
378 — 385  ;  compare  preceding  abstract). — PhenylhydroxyUhiocarh- 
amide,  XHPh-CS'XH-QH,  is  prepared  by  mixing  together  phenyl- 
thiocarbimide  and  hvdro.xyJamine  in  molecular  proportions  ;  after 
about  20  miuut?s,  the  mixture  is  well  shaken,  and  allowed  to  remain 
for  20  honrs  at  a  temperature  below  0^  ;  the  crystals  which  form  am 
separated  and  washed  -^^-ith  chloroform.  The  compound  melts  at  106° 
with  evolution  of  gas,  and  gives  a  dark-violet  coloration  with  ferric 
chloride  ;  it  cannot  be  recrystallised,  but  dissolves  readily  in  potasli, 
and  is  precipitated  unchanged  by  acids.  2so  salts  could  be  isolated. 
When  boiled  with  alcohol,  or  when  fused,  sulphur  is  eliminated  and 
phenylcyanamide  is  formed ;  the  same  change  takes  place  slowly  at 
ordinary  temperatures. 

Plienylethoxythiocarbamide,  NHPh*CS*XH*OEt,  is  obtained  from 
phenylthiocarbimide  and  ethoxylamine  in  a  similar  manner  to  the  pre- 
ceding compound,  and  crystallises  from  alcohol  in  colourless,  strongly 
refractive,  prismatic  plates  melting  at  103°.  The  compound  is  com- 
paratively stable,  it  gives  no  coloration  with  ferric  chloride,  and  when 
boiled  in  alcoholic  solution,  phenylcyanamide,  alcohol,  and  sulphur 
are  formed.  Phenylmethoxytliiocarhamide,  NHPh*CS*XH*OMe,  pre- 
pared from  phenylthiocarbimide  and  ro ethoxylamine,  crystallises 
from  alcohol  in  lustrous  needles,  and  melts  at  115°  ;  the  yield  is  xery 
small. 

Fhenylhenzyloxythiocarhamidc,  NHPh'CS'XH'O'CHoPh,  crystallises 
from  alcohol  in  prisms  melting  at  115^. 

OrthotoIylhyd)-oxythiocarbamide,  CsH^^Ie'NH'CS'NH'OH,  is  pre- 
pared from  orthotolylthiocarbimide  and  hydroxylamine ;  it  is  de- 
jiosited  from  chloroform  in  long,  slender  needles,  melts  at  92^,  and 
yields  an  intense  violet  coloration  with  ferric  chloride. 

Orthofolylcyanamide,  CeHi^re'XH'CX,  is  formed  b}'  the  decomposi- 
tion of  the  preceding  compound  either  at  the  ordinary  temperature  or 
on  boiling  in  solution,  but  is  best  prepared  by  the  action  of  hydroxyl- 
amine on  orthotolylthiocarbimide  at  higher  temperatures  ;  it  crys- 
tallises from  ether  in  rhombic  plates,  melts  at  TV,  and  is  readily 
.soluble  in  alcohol,  chloroform,  and  alkalis,  but  rather  more  sparingly 
in  acids.     The  silver  salt  decomposes  on  exposure  to  light. 

Orihotolylbenzijloxythiocarbamide,  CoHiMe-X^H-CS-XH-O-CH.Ph,  is 
deposited  from  alcohol  in  crystals,  melts  at  125°,  and  closely  resembles 
the  corresponding  phenyl  derivative. 

a-NaplitJiylhydroxythiocarbamide,  CioH7'NH'CS*NH*OH,  crystallises 
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from  alcoljol  in  histrous  plates,  melts  at  116",  and  ^ives  a  dark 
bluish-creeii  coloration  -with  ferric  chloride.  oc-Kaphfhylc;/anamide, 
C|oH7*NH*CN,  is  obtained  by  heating  an  alkaline  solution  of  the  pre- 
ceding^ comiiound,  and  crystnllises  from  alcohol  in  aggregates  of 
slender  needles  melting  at  135°;  the  addition  of  a  little  potash  to  an 
alcoliolic  solution  causes  a  blue  fluorescence.  The  silver  salt  is  white. 
On  heating  the  amide  with  hydrochloric  acid,  a  compound  is  formed 
Avhich  is  indifferent  towards  alkalis  and  dilute  acids,  and  crystallises 
in  slender  needles  melting  at  209 — 210°.  c(..Naphfhyll)ei)zijlo.ri/thio- 
carhamidr,  C,oH,-XH-C8-NH-(3-CH.Ph,  melts  at  182—133°.  No 
additive  product  could  be  obtained  from  allylthiocarbiraide  and 
hvdrox^-lamine. 

'  Phemjlbeuziilo.njojrhamldp.  XHPh'CO-XH-0-CH,Ph,  is  prepared  by 
the  action  of  benzylhydroxylamine  on  phenyl  isocyanate  in  molecular 
proportion;  on  the  addition  of  light  peti-oleum  to  its  solution  in 
i)enzene,  it  crystallises  in  long  needles  melting  at  106°.  The  com- 
])ound  is  very  stable,  and  requires  heating  for  a  considerable  time 
with  hj-drochloric  acid  before  decomposition  takes  place;  it  is  readily 
soluble  in  alcohol,  ether,  and  chloroform,  but  more  sparinsrly  in  hot 
Avater.  J."'B.   T. 

Action  of  Carbon  Bisulphide  on  Benzenylamidoxime  and 
Parahomobenzenylamidoxime.  By  G.  Chatex  {Her.,  24,  385 — 
3'.*3 ;  compare  Schubart,  Abstr.,  1890,  49). — Benzenylamidosulpliime 
henzenylsulpliimeditlnocarhamate, 

NSH:CPh-XH-CSSH,NH,-CPh:XSH, 

is  prepared  by  heating  carbon  bisulphide  with  dilute  alcoholic  solu- 
tion of  benzenylamidoxime  for  3 — -4  hours  in  a  reflux  apparatus. 
After  remaining  for  2 — 5  days  at  the  ordinary  temperature,  (he  crys- 
tals which  form  are  separated,  and  purified  by  washing  with  benzene, 
light  petroleum,  and  ether ;  they  melt  at  134 — 130^  with  decompo- 
sition, and  cannot  be  recrystallised. 

By  treatment  Avith  hydrochloric  acid  or  soda,  benzenylamidine  is 
formed ;  on  heating    at    100°    in    air,  henzenylazosulphimecarholiydro- 

X-S 
sidphide,  CPh<^^    ^^C'SH,  and  benzenylamidine  thiosulpJiate, 

H,S303,2N^H2-CPli:X^H, 

are  obtained ;  the  former  is  soluble  in  alcohol,  and  crystallises  in 
needles  melting  at  162°.  The  compound,  Avhich  has  previously  been 
prepared  by  .Schubart  (loc.  cit.),  yields  salts  with  metals,  the  mercury 
derivative  being  the  most  characteristic.  The  above  thiosulphate  is 
deposited  from  water,  on  the  addition  of  acetone,  in  small,  lustrous 
plates  melting  at  222^. 

Benzenylazosidphimecarhohisnlphide, 

CPli<^|>C-S.-C<|'^>CPh, 

is  prepared  by  the  oxidation  of  the  hydrosulphide  Avith  nitric  acid, 
chromic  anhydride,  or  potassium  permanganate ;  it  is  sparingly 
.soluble   ill   alcohol   or    ether,  and  crystallises    in    concentric  needles 
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melting:  at  120°.  The  hydrosulphide  is  regenerated  on  treatment 
with  sodiiim  amalgam  and  alcohol. 

Benzevylazosidphimecarhofhioefhijl  eflier,  C  Pli<^_-jyj-^C'SEt,  obtained 

by  tlie  action  of  etbyl  iodide  and  sodium  ethoxide  on  the  hydro- 
sulphide,    crystallises    from    dilute  alcohol,   and  melts    at    49"".     The 

corresponding  benzyl  ether,  PhC-^^^^C-S-CHoPh,  melts  at  79°. 

Farahomobenzenylaviidnsnlplime  paraJiomobevzem/lsnlphimedithio- 
mr&amafe,  CeH4Me-C(NSH)-NH-CSSH,NH,-C(C„H,Me):NSH,.is  pre- 
pared in  a  similar  manner  to  the  benzenyl  derivative  ;  it  is  very 
unstable,  cannot  be  recrystallised,  and  is  immediately  decomposed 
■when  heated.  By  the  action  of  hydrochloric  acid,  paraliomohenzenyl- 
amidine  hydrochloride,  C6H4Me-C(ISrH)-JSrHo,HCl,  is  formed  ;  this 
crystallises  in  colourless  prisms  melting  at  212°.  The  plat inochloride 
melts  at  225°. 

Parahomobenzenylazosulphimecarhohydrosulpjhide 

C6H4Me-C<^*|>C-SH, 

is  obtained  from  the  mother  liquors  of  the  above  dithiocarbamate  by 
treatment  vpith  hydrochloric  acid,  and  has  been  previously  prepared  by 

Schubart.     The  ethyl  ether,  CeHiMe-^^^-p^^C'SEt,   crystallises  from 

ether  in  large,  transparent  plates  melting  at  37°. 
ParahomobenzylazosuJphimecarbohisidphide, 

C6H4Me<^|>C-S.,-C<^'^>C-CoH4Me, 

is  formed  bv  the  oxidation  of  the  hydrosulphide  with  nitric  acid,  and 
crystallises  from  benzene,  on  the  addition  of  absolute  alcohol,  in 
slender,  white  needles  melting  at  169°. 

Parahomobenzevylanndhie     parahomohenzenylazosulphimecarbohydro- 

sulphide,     C6H4Me<^*-^>C-SH,H2]S'-C(NH)-C6H4Me,     is    deposited 

from  the  mother  liquors  of  the  amidosulphimesulphimate  in  colourless, 
well-developed  crystals  which  melt  at  172°.  On  treatment  with 
hydrochloric  acid,  the  compound  is  decomposed  into  the  amidine 
hydrocliloride  and  the  hydrosulphide,  and  it  may  be  directly  prepared 
from  these  components.  J.  B.  T. 

Condensation  Products    from  Thiouramidoximes.      By   H. 

Koch  (Ber..  24,  394 — 399).— Benzenylphenylthiouramidoxime, 
NOH:CPlrNH-CS-NHPh,  is  colourless,  and  melts  at  172°,  instead  of 
163",  as  stated  by  Kriiger.  When  heated  in  chloroform  solution  with 
two  molecular  proportions  of  phenylthiocarbimide  for  10  hours  in  a 
reflux  apparatus,  benzenylazosulphimecarbanilide, 

CPh<^|>C-NHPh, 

is  formed  ;  this  crystallises  from  alcohol  in  small,  wliite  plates,  and 
melts  at  174°.    On  heating  it  with  hydrochloric  acid  in  a  sealed  tube  at 
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150 — 160°,  it  yields  sulphur,  hydrogen  sulphide,  auiliue,  amiuonia, 
and  benzoic  acid. 

Benzotylazosulphimccarhojjarahruitianilide, 

CPh<^|>C-NH-C6H,Br, 

is  prepared  by  treating-  tlw;  anilide  with  bromine  in  glacial  acetic  acid 
solution ;  after  precipitation  with  water,  the  product  crystallises 
from  alccjhol  in  small,  white  plates ;  when  heated,  it  decomposes 
without  melting.  The  constitution  of  the  compound  is  shown  by  the 
formation  of  parabromacetanilide  on  hydrolysis  and  subsequent 
treatment  with  glacial  acetic  acid. 

Benzenylazosidphimecarhonitrosoanilide,  CPh<^ -j^^C'NPh'NO,  is 

prepared  by  treating  the  azosulphime,  in  glacial  acetic  acid  solution, 
with  sodium  nitrite  ;  it  crystallises  in  yellow  needles,  melts  at  190° 
with  decomposition,  and  gives  the  nitroso-reaction  with  phenol  and 

sulphuric  acid.     The  acetanilide,   CPh«^__-w-^C'NAcPh,  is   formed 

by  heating  the  anilide  Avith  acetic  anhydride,  and  melts  at  196°. 

Bejizenylparatolylthiouraviidoxinie,  NOHiCPh'I^H'CS'NH'CeHiMe, 
prepared  from  benzylamidoxime  and  paratoluylthiocarbimide,  is  puri- 
fied by  solution  in  benzene,  and  precipitation  with  light  petroleum ; 
it  melts  at  67°,  and  readily  decomposes. 

Benzenylazoximecarhoparatohddide,    CPh>^ -R^^C'XH'CsHi^SIe,  is 

prepared  by  heating  benzenylamidoxime  with  pai-atoluylthiocarbimide, 
and  crystallises  from  alcohol  in  small  plates  melting  at  135°. 

Benzenylalhjltliiouramidoxivie,  NOHiCPh-NH'CS'N^H'CaHs,  is  ob- 
tained in  a  similar  manner  to  the  preceding  compound;  on  the  addi- 
tion of  light  petroleum  to  its  solution  in  benzene,  it  crystallises  out  in 
slender,  silky  needles  melting  at  71°.  All  attempts  to  obtain  conden- 
sation compounds  from  it  were  unsuccessful.  J.  B.  T. 

Reduction  of  Aromatic  Amides.  By  A.  Hutchixsox  {Ber.,  24, 
17o — 178  ;  compare  E.  Fletcher,  Abstr.,  1890,597). — Aromatic  amides 
containing  the  carboxyl  group  linked  to  the  benzene  nucleus  are 
I'eadily  reduced  to  the  corresponding  alcohol  by  the  action  of  sodium 
amalgam  in  acid  solution,  a  certain  quantity  of  resinous  matter 
being  also  formed.  The  amides  examined  were  those  of  orthotoluic 
acid,  salicylic  acid,  parahydi'oxybenzoic  acid,  and  paramethoxybenzoic 
acid. 

With  the  carboxyl  group  in  the  side  chain,  a  different  result  is 
obtained ;  thus  pheuylacetamide  is  unaltered,  and  cinuamide  yields 
phenylpropionamide. 

The  behaviour  of  pheuylacetamide,  phenylpropionamide,  and 
salicj'lamide  in  alkaline  solution  is  the  same  as  in  acid  solution. 

Paramethoxybenzamide  in  alkaline  solution,  in  addition  to  the 
products  just  naeutioned,  yields  considerable  quantities  of  anisoil. 

Benzamide  yields  benzyl  alcohol,  resinous  matter,  and  about  7  per 
cent,   of  dihydrohenzamide,  CgH7*CONH2,  crystallising  from  water  or 
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alcohol  in  silvery,  Instrons  plates,  and  melting  at  152 — 153°.  This 
compound  is  unaffected  by  nascent  hydrogen.  When  treated  Avith 
alkalis  it  is  hydrolysed ;  the  dihydrohenzoic  acid  thus  formed  melts 
below  100°,  and  is  readily  soluble  in  water. 

Orthotoluamide  behaves  exactly  like  benzamide ;  ortliodihydrotolu- 
amide,  CeHeMe'COXHo,  crystallises  from  water,  and  melts  at 
155 — 156°.  The  corresponding  acid  melts  at  68°,  and  is  volatile 
with  steam.  J.  B.   T. 

Nitro-   and  Amido-derivatives  of  Phenylacetamide.     By  A. 

PuRGOTTi  {Gazzetta,  20.  593 — 600). — The  author  has  previously 
described  (this  vol.,  p.  59)  the  formation  of  phenylacetamide  by  the 
action  of  concentrated  sulphuric  acid  on  benzonitrile  ;  the  following 
derivatives  have  now  been  examined. 

Paranitroplienylacetamide,  NO/CgHiiCHo-COXHj,  is  prepared  by 
introducing  phenylacetamide  in  small  quantities  at  a  time  into  a  well- 
cooled  mixture  of  an  equal  weight  of  nitric  acid  and  twice  its  weight 
of  sulphuric  acid,  allowing  it  to  remain  for  a  few  hours,  and  pouring 
it  into  an  excess  of  water.  After  purification,  it  crystallises  from 
boiling  alcohol  in  colourless,  acicular  prisms,  melts  at  197 — 198^,  dis- 
solves freely  in  hot  water  and  acetic  acid,  but  only  very  sparingly  in 
ether,  benzene,  and  cold  water.  On  boiling  with  dilute  sulphuric 
acid,  it  is  converted  into  paranitropheuvlacetic  acid  melting  at 
150—151°. 

Metanitrophenylacelamide  is  prepared  by  evaporating  at  the  ordi- 
nary temperature  the  mother  liquors  obtained  in  the  preparation  of 
the  preceding  compound.  It  crystallises  in  microscopic,  hexagonal 
pyramids,  melts  at  109 — 110°,  and  dissolves  freely  in  cold  water  and  in 
benzene.  On  boiling  it  with  a  solution  of  sodium  hydroxide,  ammonia 
is  evolved,  and  sodium  metanitrophenylacetate  remains. 

Pararaidoplienylacetamide,  prepared  by  rediiciug  the  corresponding 
nitro-derivative  with  ammonium  sulphide,  crystallises  in  glistening 
scales,  melts  at  153 — \o-^\  dissolves  readily  in  cold  alcohol  and  warm 
water,  but  only  sparingly  in  benzene. 

Paracefamidophenylacetamide,  NHAc*C6H4*CH2*CONH2,  prepared 
by  heating-  a  mixture  of  the  preceding  compound  with  acetamide  in 
molecular  proportion  at  160 — 170°,  forms  a  white,  amorphous  powder, 
melts  at  235".  and  dissolves  sparingly  in  boiling  water.  On  boiling 
with  dilute  sulphuric  acid,  it  is  converted  into  the  sulphate  of  paramido- 
phenylacetic  acid.  S.  B.  A.  A. 

Derivatives  of  Cinnamaldehyde.  By  A.  Naar  {Ber.,  24, 
244 — 252). — Chlorine  acts  on  cinnamaldehyde  in  chloroform  solution 
in  a  manner  similar  to  bromine  (Abstr.,  1884,  1343),  forming  the 
additive  compound  CHPhChCHChCOH,  which,  however,  loses 
hydi'Ogen  chloride  very  readily,  forming  y.-clilorocinnamaldeliyde, 
CHPhlCCl'COH.  It  is  best  prepared  by  boiling  an  acetic  acid  solu- 
tion of  the  dichloride  with  potassium  acetate,  and  crystallises  from  a 
mixture  of  ether  and  light  petroleum  in  large,  lustrous,  rhombic 
crystals  melting  at  34—36°.  Its  oxime,  CHPh'.CCl-CHiNOH, 
crystallises    in   long   plates   melting    at     157 — 159"^ ;    its    liydrazone, 
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CHPhiCCl-CHINoHPh,  in  narrow,  yellow  plates  meltinf?  at  160°, 
and  becoming'  brown  in  the  air,  and  the  compound  with  dimethylpara- 
diamidobenzene,  CHPh!CCl'CH!X*Cr,Hi*XMe2,  in  oi-ange-yellow 
needles,  which  ai-e  decomposed  by  heating-  with  acids. 

oc-Bromoainnamaldoxime,  CHPh!CBr-CH!N-OH,  crystallises  in 
nacreous  plates  melting  at  135 — 136°,  and  the  dimethylparadiamido- 
benzene  compound  in  yellow  scales  melting  at  253 — 255°. 

Both  a-chlorocinnamaldehyde  and  a-bromocinnamaldehyde  are 
readily  acted  on  by  nitric  acid,  with  simultaneous  formation  of  ortho- 
and  para-dei'ivatives.     ParanitrochlorociiDiavialdehyde, 

NOa-CeHi-CHiCCl-COH, 

crystallises  in  yellow  needles  melting  at  145°,  which  may  be  separated 
from  the  ortho-compound  by  their  insolubility  in  ether.  The  oxime 
crystallises  from  alcohol  in  yellowish  needles  melting  at  213 — 215°  ; 
the  hj/draz(>rie  in  cinnabar-red  plates  melting  at  179°;  and  the 
dimethylparadiamidobenzene  compound  in  dark-brown  needles 
melting  at  185°.  Orthomtrochlorocinnamaldehyde  forms  yellowish 
needles  melting  at  112^ — 113°  ;  the  o.rinie  crystallises  in  a  similar 
manner,  and  melts  at  191° ;  the  hydrazone  forms  yellowish  plates, 
which  become  brown  in  the  air,  and  melts  at  140 — 141°,  whilst  the 
flimethylparadiamidobenzene  compound  forms  reddish-brown  prisms 
melting  at  128 — 130°.  The  corresponding  ortho-  and  para-uitro- 
bromocinnamaldehydes  have  been  already  described  (loc  cit.).  Their 
oximes  form  yelloAv  needles  melting  at  161 — 162°  and  205 — 207° 
respectively,  and  the  dimethylparadiamidobenzene  compounds  crys- 
tallise in  lustrous,  bronze-coloured  needles,  both  melting  at  172 — 173°. 

By  the  oxidation  of  a-chlorocinnamaldehyde,  the  corresponding 
a-chlorocinnamic  acid,  CHPhiCCl-COOH,  melting  at  138—139°, 
is  formed ;  it  has  already  been  frequently  prepared.  It  gives  a 
characteristic  harium  salt  (C9H6C10o)2Ba  -+-  H2O,  which  crystallises 
from  hot  water  in  lustrous  plates.  Paranitrochlorocinnamaldehyde 
yields  the  corresponding  acid  with  chromic  acid,  but  is  converted  into 
paranitrobenzoic  acid  on  further  oxidation.  Ortlwni t rochlorocinnamic 
acid,  XOi'CeHj-CHiCCl'COOH,  is  obtained  in  a  similar  manner,  and 
crystallises  fi-om  water  in  lustrous  needles  melting  at  201 — 202° ;  it  is 
completely  destroyed  by  further  oxidation.  The  brominated  deriva- 
tives behave  in  a  similar  manner;  orthonitro-x-liromocinniimic  acid, 
XOo-CsHj'CHlCBr-COOH,  forms  slender,  colourless  needles,  and 
melts  with  decomposition  at  211 — 212°. 

Metanitrocinnamaldehyde  is  also  acted  on  by  chlorine  forming  an 
additive  product,  which  readily  loses  hydrogen  chloride  yielding 
metanitro-a-cJiJorocinnamaldehyde,  N02*C6H4-CH!CC1'C0H.  This  crys- 
tallises from  alcohol  in  pale-yellow  plates  melting  at  112^;  its  oxime 
forms  yellowish  needles  which  melt  at  185 — 186°,  its  hydrazone  pale- 
yellow  scales  melting  at  154 — 156°,  and  the  dimethylparadiamido- 
benzene derivative,  obtuse,  brown  needles  melting  at  225 — 227°. 
The  con-esponding  luetanifro-cc-hromocinnaiualdehyde  and  its  hydrazone 
have  been  prepared  by  Kinkelin  (Ab.str.,  1885,  791);  the  oxime 
crystallises  in  pale-yellow  needles  melting  at  199 — 200°,  and  the 
dimethylparadiamidobenzene    compound    in     reddith-brown    prisms 

2  p  2 
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melting  at  145 — 147°.     Metaniti-ocldorocinnamic   acid  and  metanitro- 

hromocinnamic  acid  are  obtained  by  the  oxidation   of   the  aldehydes, 

and  crystallise  in  colourless,  matted  needles  melting  at  205 — 207°  and 

211—213°  respectively.  H.  G.  C. 

• 
Aromatic  Alkyl  Ketones  and  their  Oxidation  by  Potassium 

Permanganate.  By  A.  Claus  (/.  pr.  Cliem.  [2],  43,  138 — 147 ; 
compare  Abstr.,  1890,  769,979;  this  vol.,  p.  199). — Paracymylcarb- 
oxylic  acid  [Me  :  COOH  :  Pr  =  1  :  2  :  4]  is  obtained  b}'  slowly  oxid- 
ising paracymylglyoxylic  acid  (this  vol.  p.  199)  with  acid  solution  of 
potassium  permanganate,  and  separating  the  product  by  sublimation 
with  steam  as  soon  as  possible  to  prevent  further  oxidation  ;  it  crys- 
tallises in  small,  colourless  needles,  melts  at  69°  (uncorr.),  and  sub- 
limes. 

Metaxylyl  ethyl  ketone  [Me  :  COEt  :  Me  =  1  :  2  :  5]  is  a  colourless, 
aromatic,  refractive  liquid  which  boils  at  238 — 239°  (uncorr.).  It 
dissolves  in  most  solvents  except  water,  is  slightly  volatile  "\vith 
steam,  and  does  not  solidify  at  — 10°.  The  phenylhydrazide  forms 
colourless  leaflets  Avliich  melt  at  126°  (uncorr.)  and  dissolve  in  hot 
water,  alcohol,  ether,  and  glacial  acetic  acid. 

Metaxylylglyoxylic  acid  [Me.:  CO-COOH  =  1:5:2]  (Abstr.,  1886, 
463),  obtained  by  oxidising  the  ketone  with  permanganate,  crystal- 
lises in  long,  flat  prisms  (with  \  mol.  HjO)  when  hydrochloric  acid  is 
added  to  a  hot  dilute  aqueous  solution  of  its  salts,  and  can  be  re- 
crystallised  in  the  same  form  (with  ^  mol.  HoO)  fi-om  a  mixture  of 
chloroform  and  light  petroleum ;  these  crystals  melt  at  53 — 54" 
(uncorr.).  But  if  hydrochloric  acid  is  added  to  the  solution  of  the 
salt  in  the  cold,  the  glyoxylic  acid  separates  as  an  oil  which  soon 
solidifies  to  a  crystalline  mass  melting  at  85°  (uncorr.).  The  barium 
salt  crystallises  with  2  mols.  HoO  ;  the  calciuvi  salt  with  2  or  4^ 
mols.  H2O,  according  to  the  conditions ;  the  sodium  salt  crystallises 
fi'om  aqueous  alcohol  with  6  mols.  H^O,  and  from  water  with 
1^  mols.  ;  the  potassium  salt  crystallises  with  1  mol.  HoO  from  water, 
and  with  varying  amounts  of  HoO  from  aqueous  alcohol.  When 
reduced  with  sodium  amalgam,  this  acid  yields  metaxylylgly collie 
acid  [Meo.  :  CH(OH)-COOH  =  1:5:2];  it  crystallises  from  hot 
water  in  colourless,  transparent  rhombohedra,  and  from  a  mixture 
of  chloroform  and  light  petroleum  in  leaflets ;  it  melts  at  119° 
(uncorr.),  and  sublimes  in  small,  lustrous  rhombohedi'a. 

Paraxylyl  ethyl  ketone  has  been  already  described  (Abstr.,  1887, 
253);  its  oxidation  does  not  produce  paraxylyl-iS-ketouic  acid  (loc. 
cit.),  but  paraxylylglyoxylic  acid  (Abstr.,  1885,  1136),  the  so-called 
/3-ketonic  acid  preHously  obtained  being  probably  a  mixture  of  the 
glyoxylic  acid  with  xylylcarboxylic  acid.  Paraxylylglycollic  acid 
(paraxylylhydroxyacetic  acid,  loc.  cit.)  crystallises  in  lustrous,  colour- 
less needles  and  prisms  which  melt  at  114°  (uncorr.),  and  dissolve  in 
hot  water,  alcohol,  ether,  chloroform,  and  glacial  acetic  acid. 

A.  G.  B. 

Bromonitrobenzoic  Acids.  By  A.  Glaus  and  W.  Schhdlen 
(/.  p>r-  Chem.  [2].  43,  200—207;  compare  Abstr.,  1888,  594;  1889, 
987,     988). — Meiahromoparatiitracetanilide     [Br  :  NOo   :   NHjAc    := 
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3:4:1],  obtained  by  nitrating  metabromacetanilide,  crystallises  in 
broad,     nearly     colourless     needles.  Metahromortlwnitracetanilide 

[Br  :  NOo  :  NHoAc  =  3:6:1],  which  is  obtained  at  the  same  time, 
forms  colourless  needles  aiid  melts  at  139°;  it  dissolves  in  cliloro- 
form  and  ether,  whereby  it  is  separated  from  the  metapara-compound. 

Metahroihoparanitraniline  [Br  :  NO3  :  XHo  rr  3  :  4  :  1],  obtained  by 
de-acetylising  the  acetanilide  with  sulphuric  acid,  crystallises  in 
lustrous,  yellow,  stellate  needles;  it  melts  at  172°  (uncorr.),  and  is 
soluble  in  alcohol,  but  insoluble  in  chloroform,  benzene,  light  petro- 
leum, and,  nearly  so,  in  water. 

Metahromopdranitrobenzonitrile  [Br  :  NO2  :  CN  =3  :  4:1],  ob- 
tained by  means  of  the  diazo-compound,  forms  colourless  needles, 
and  melts  at  104°  (uncorr.)  ;  it  dissolves  easily  in  benzene  and  in  hot 
water. 

Metabromoparatiitrobenzoic  acid  [Br  :  XO..  :  COOH  =  3:4:  1],  ob- 
tained by  heating  the  nitrile  with  sulphuric  acid,  crystallises  in  long, 
colourless  needles,  melts  at  197°  (uncoiT.),  and  dissolves  sparingly  in 
cold  water,  but  freely  in  other  solvents.  The  sodium,  potassium  (with 
2  mols.  H-.0),  hanum  (with  ^  mol.  HoO),  lead  (with  1  mol.  HoO), 
silver,  and  copper  salts  are  described. 

Parabromorthonitrobenzoiiitrile  [Br  :  XO2  :  CX  =:  4  :  2  :  1]  crystal- 
lises in  yellowish  needles,  melts  at  99°  (uncori'.),  sublimes  without 
decomposition,  and  dissolves  in  hot  water  and  other  solvents. 

Parahromortlionitrohenzoic  acid  [Br  :  XOo  :  COOH  =  4:2:1] 
crystallises  in  large,  lustrous,  transparent,  colourless,  columnar 
needles  which  melt  at  163°  (uncorr.),  and  dissolve  freely  in  most 
solvents,  except  cold  water.  The  sodium,  potassizim,  ammonium, 
calcium  (with  2  mols.  HoO),  barium,  lead  (with  1  mol.  H-^O),  copper 
(with  7  mols.  HoO),  and  silver  salts  are  described. 

Parabromorthamidobenzoic  acid  [Br  :  XHo  :  COOH  =  4:2:1] 
crystallises  in  long,  colourless,  strongly  refractive  needles  which  melt 
at  222°  (uncorr.),  and  are  easily  soluble  in  alcohol,  ether,  and  chloro- 
form. The  barium  (with  1  mol.  H2O),  calcium  (with  ^  mol.  H2O), 
and  silver  salts  are  described.  A,  G.  B. 

New  Mode  of  Formation  of  Benzoic  Anhydride.  By  G. 
MixuNNi  and  L.  Caberti  {Gazzetta,  20,  655 — 656). — A  mixture  of 
freshly-distilled  benzoic  chloride  (50  grams)  and  fused  and  powdered 
sodium  nitrite  (150  gi-ams)  is  heated  for  about  12  hours  on  the 
water-bath,  the  product  extracted  with  dry  ether,  and  freed  from 
traces  of  benzoic  acid  by  rapidly  washing  with  a  very  dilute  solution 
of  sodium  carbonate,  and  then  with  distilled  water.  The  crude  pro- 
duct is  very  pure.  When  dried  in  a  vacuum,  it  melts  at  42 — 43°. 
The  yield  is  74  per  cent.  Acetic  cliloride  similarly  treated  with 
sodium  nitrite  is  largely  resinified  :  a  small  amonnt  of  acetic  an- 
hydride may,  however,  be  extracted.  The  reaction  is  probably 
2BzCl  +   2XaX02  =  Bz.O  +  2XaCl  +  X0O3.  S.  B.  A.  A. 

New  Method  for  Obtaining  Aromatic  Carboxylic  Acids.  By 
H.  Feey  and  M.  Horowitz   {J.pr.  Ghem.  [2],  43,  113— 124).— The 
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aromatic  liydrocarbou  is  heated  with  u  fatty  acid,  ziuc  chloride,  and 
phosphorus  oxychloride. 

Toluene  (1  part),  glacial  acetic  acid  (2  parts),  and  granulated 
zinc  chloride  (2  parts)  are  heated  in  a  reflux  apparatus  at  105 — 110°  ; 
when  the  zinc  chloride  has  dissolved,  phosphorus  oxychloride  (1  part) 
is  added  by  degrees  through  the  condenser,  the  flask  being  shaken 
meanwhile;  the  temperature  is  now  raised  to  115 — 120°  and  kept 
at  that  until  the  mixture  has  become  greenish-black  and  ceases 
to  evolve  large  bubbles  of  hydrogen  chloi'ide.  The  product  is  then 
mixed  with  much  water,  whereby  a  resin  is  separated  from  which  the 
paratoluic  acid  is  extracted  with  5  per  cent,  aqueous  soda  ;  the  yield 
is  30 — 35  per  cent,  of  the  toluene.  Methyl  tolyl  ketone  (Abstr.,  1882, 
970)  is  obtained  at  the  same  time,  but  only  in  small  quantity,  unless 
the  heating  is  discontinued  while  much  hydrogen  chloride  is  coming 
off ;  the  product  is  then  distilled  with  steam  and  the  ketone  ex- 
tracted from  the  distillate  by  ether.  Methyl  chloride  is  evolved 
duriuo-  the  reaction,  and  the  authors  are  thus  led  to  the  followinof 
explanation : — 

(1.)  CeHsMe  +  Me-COOH  =  CeH^Me-COMe  +  H^O. 

(2.)  CeHiMe-COMe  +  POCl,  =  CgHiMe-CO-POCL  +  MeCl. 

(3.)  CsHiMe-CO-POClo  -f  3H.,0  =  CeHiMe-COOH  +  H3PO3 

+  2HC1. 

By  the  same  method,  metaxylene  and  acetic  acid  yielded  ortho- 
paraxylic  acid  [COOH  :  Me^  =1:2:4],  which  was  found  to  melt  at 
122°,  thus  confirming  Kekule  and  Hepp,  and  controverting  others 
who  give  the  melting  point  as  126° ;  on  nitration,  it  j'ielded  a  dinitro- 
xylic  acid  melting  at  197°.  Orthoparadimethylacetophenone  (b.  p. 
224 — 225°  under  a  pressure  of  715  mm. ;  compare  Claus,  Abstr.,  1886, 
463)  can  also  be  prepared  (25  per  cent.)  by  this  method ;  a  tribromo- 
derivative  melting  at  69'  was  obtained. 

Paraxylene  yielded  the  xylic  acid  [COOH  :  Me,  =  1:2:5]  melt- 
ing at  132°  (Abstr.,  1882,  187),  and  orthoxylene  the  acid  [I  :  8  :  4] 
melting  at  163°.  These  and  other  experiments  show  that  the  method 
is  a  general  one.  A.   Gr.  B. 

Ciunarone.  By  D.  Bizzarri  (Gazzetta,  20,  607 — 611). — Cuma- 
rone,  prepared  by  the  dry  distillation  of  cumarilic  acid  with  lime 
according  to  Fittig  and  Ebei-t's  method  (Abstr.,  1883,  474),  is  a 
colourless  liquid  boiling  at  169",  which  powei-fully  resists  the  action 
of  heat  and  reagents.  It  is  not  altered  by  heating  to  redness  with 
quicklime  and  ammonium  chloride.  It  is  not  affected  by  aqueous 
or  alcoholic  ammonia,  even  after  prolonged  heating  at  140° ;  aniline 
alone  has  no  action  on  it,  even  after  heating  for  40  hours  at 
230—250°,  but  the  addition  of  sulphuric  acid  effects  a  condensa- 
tion of  the  two  compounds — a  reddish  resin  being  formed.  When 
heated  with  aniline  and  zinc  chloride  at  220°,  a  brown  mass  is  formed 
consisting  of  various  impure  products,  a  reddish-yellow,  semitrans- 
pareut  resin — probably  Kraemer  and  Spilker's  paracumarone,  and, 
lastly,  a  compound  crystallising  from  benzene  in  pale  yellowish  plates 
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soluble  ill  alcohol  and  etbei-  and  givin<^  in  alcoholic  solution  a  yello>v 
picrate  and  a  white,  flocculent  hydrochloride.  The  latter  darkens  on 
exposure  to  the  air,  and  has  approximately  the  composition  of  amido- 
phenanthrene  hydrochloride. 

When  the  crystals  are  dissolved  in  concentrated  sulphuric  acid, 
nitrous  fumes  passed  into  the  solution,  and  the  product  thrown  into 
boiling  absolute  alcohol,  aldehyde  is  evolved,  and  the  residue  contains 
a  small  (piantity  of  phenanthrene.  If  the  crystals  are  directly 
oxidised  by  chromic  acid,  amidophenanthraquinone  is  obtained. 

S.  B.  A.  A. 

Condensation  Products  of  Anilidoglutaric  Acid.  By  A. 
Rt:issi:i;r  {JJcr.,  24,  oli — o-JU). — Some  time  ago  the  author  described 
two  substances,  namely,  pyranilpyro'inlactone  and  phenylketoxydi- 
methylanilidotetrahydi'opyridinecarboxylic  lactone,  which  he  obtained 
by  heating  anilidoglutaric  acid  at  170 — 180^  until  the  evolution  of 
gas  was  at  an  end  (compare  Abstr.,  1888,  694;;  1889,  1174).  Anschiitz 
(Abstr.,  1890,  774)  came  to  the  conclusion  that  pj-ranilpyroiulactone 
is  identical  with  citracouanil,  because  when  anilidoglutaric  acid  is 
distilled  under  reduced  pressure,  it  yields  citraconanil  only.  The 
author  has  repeated  his  experiments,  and  iinds  that  the  two  sub- 
stances described  by  him  are  in  fact  obtained  when  anilidoglutaric 
acid  is  heated  at  170 — 180",  but  that  they  are  not  detinite  chemical 
compounds.  Pyranilpyro'inlactone  is  a  mixture  of  citraconanil  and 
the  second  condensation  product  of  anilidoglutaric  acid.  Pyranil- 
pyroinlactonic  acid  (loc.  cit.)  is  a  mixture  of  mesaconanilic  acid  with 
the  acid  (m.  p.  ISO"")  previously  described  (loc.  cit.). 

Phenylketoxydimethylanilidotetrahydropyridinecarboxylic  lactone 
is  simply  anilidoglutaranil,  so  that  the  names  and  constitutional 
formulas  assigned  to  all  the  derivatives  of  this  compound,  which  have 
been  previously  described,  must  be  altered.  F.   S.   K. 

Metadinitrodiphenyldisulphine.  By  A.  Ekbom  (Ber.,  24,  335 — 
338) . — l[etadinUrodijj]itiujldisulj}h lue,  NOj'CsHi'SO'SO'CgHi'NOs,  is 
obtained  by  heating  metanitrobenzenesulphonic  chloride,  dissolved  in 
acetic  acid,  with  the  calculated  quantity  of  hydriodic  acid  (sp.  gr. 
=  I'o)  for  '1^  hours  on  the  water-bath.  The  product  is  treated  with 
water,  the  precipitate  washed  with  alcohol,  and  then  crystallised 
from  alcohol.  The  yield  is  about  50  per  cent,  of  that  required  by 
theory.  It  crystallises  in  rhombohedral  prisms  or  beautiful  needles, 
melts  at  124°,  is  easily  soluble  in  acetic  acid  and  hot  alcohol,  sparingly 
in  cold  alcohol  and  light  petroleum,  and  insoluble  in  water.  When 
heated  in  acetic  acid  solution  on  the  water-bath  w'ith  hydriodic  acid 
(sp.  gr.  =  1'5),  or  with  sulphurous  acid,  it  is  reduced  to  metadinitro- 
diphenyl  bisulphide.  The  latter  crystallises  from  alcohol  in  needles 
or  rhombic  tablets,  and  melts  at  84°.  E.   C.  R. 

Substituted  Sulphones.  By  W.  Autexrieth  (Ber.,  24,  166— 
172;  compare  E.  Stuit'er,  this  vol.,  p.  180). —  Thioethylacetone  ethyl- 
mercaptole,  SEt-CH2-CMe(SEt)2,  is  obtained  by  the  action  of  hydi-ogen 
chloride  on  a  mixture  of  thioethylacetone  (1  mol.)  with  ethyl  nier- 
captan   (2  mols.)  ;  it  is  a  yellow,  oily  liquid  which  decomposes  on 
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distillation.  On  treatment  with  potassium  permanganate,  the  corre- 
sponding trisnlphone,  S02Et'CH2'CMe(S02Et)2,  is  formed,  from  which 
the  author  was  unable  to  prepare  a  metliyl  derivative. 

Thio-pTienylacetone.dietlnjlviercaptole,  .SPh'CH2-CMe(SEt)2,  from  thio- 
phenylacetone  and  ethyl  mercaptan,  is  a  yellow,  viscid  liquid  which 
cannot  be  distilled.  The  trisulphone,  S02Ph-CHo-CMe(.S02Et)2,  solidi- 
ties with  diflBculty,  crystallises  from  alcohol  in  lustrous  plates, 
melts  at  127 — 128'',  and  is  insoluble  in  water.  On  heating  it  with 
normal  potash  solution  for  three  hours  in  a  reflux  apparatus,  the 
three  sulphone  groups  are  eliminated. 

ThwetJiylacetonediphevyhnercaptole,  SEt*CH2CMe(SPh)3.  from  thio- 
ethylacetone  and  phenyl  mercaptan.  resembles  the  preceding  com- 
pounds :  no  trisulphone  could,  however,  be  obtained  from  it. 

Thiophem/lacetcmediphenylmercaptole,  SPh'CH2*CMe(SPh)2,  pre- 
pared from  thiophenylacetone  and  phenyl  mercaptan,  crystallises  from 
alcohol  in  cubic  crystals,  melts  at  -54 — 55°,  and  dissolves  readily  in 
ether,  but  is  insoluble  in  water.  No  corresponding  trisulphone  could 
be  obtained. 

ChloracefortedietJiylmercaptole,  CH2Cl'CMe(SEt)2,  is  formed  by  the 
action  of  chloracetone  on  ethyl  mercaptan.  It  is  a  colourless  oil 
which  is  volatile  with  steam,  and  on  oxidation  yields  dtefhylsulphone- 
cldorodimethyhnethane,  CH2Cl'CMe(S02Et)2;  this  crystallises  from 
water  in  small,  white,  lustrous  plates,  melts  at  78 — 79'',  and  is  readily 
soluble  in  alcohol,  ether,  or  chloroform  ;  by  ti'eatment  with  potash,  it 
is  completely  hydrolysed ;  the  chlorine  atom  appears  to  be  very 
firmly  linked  in  the  molecule,  since  all  attempts  to  replace  it  have 
hitherto  been  unsuccessful.  J.  B.  T. 

Phenyl sulphoneacetonemercaptole.  By  R.  Otto  and  A. 
RossiKG  {Ber.,  24,  234 — 237). — It  has  already  been  shown  by  R. 
and  W.  Otto  (Abstr.,  1888,  282)  that  phenylsulphoneacetone  is  con- 
verted by  treatment  with  thiophenol  in  presence  of  a  dehydrating 
agent  into  phenylsulphoneacetonediphenylmercaptole, 

S0oPh-CH2-C0Me  -1-  2PhSH  =  H2O  -|-  SO^Ph-CHs-CMeCSPh),. 

By  the  oxidation  of  the  latter  with  potassium  permanganate,  an 
insoluble  product  is  obtained,  which  appears  to  consist  of  thiopJienyl- 
diphenylsu]pli07iepropane,  S02Ph-CH2*CMe(SPh)-S02Ph.  It  is  a  gran- 
ular, crystalline  compound  melting  at  148 — 149°,  and  sparingly 
soluble  in  alcohol.  On  further  oxidation,  it  is  converted  into  benzene- 
snlphonic  acid,  which  is  therefore  also  found  in  large  quantity  in  the 
original  oxidation  product. 

Aqueous  potash  quickly  converts  the  mercaptole  into  methyl- 
phenylsulphone,  thiophenol,  and  acetic  acid,  but  it  is  not  attacked  by 
reducing  agents  in  acid  solution.  H.   G.  C. 

Benzenesulphonates  of  Aromatic  Kadicles.  By  M.  Gkorgescu 
{Ber.,  24,  41  ti — 418). — Benzenesulphonic  chloride  acts  on  dilute 
alkaline  solutions  of  phenols  in  the  same  manner  as  on  other  hydroxy- 
conipounds  (this  vol.,  pp.  49,  202),  forming  salts  of  benzenesulphonic 
acid.     Phenyl  henzenesidphvnate,  CcHs-SO.iPb,  obtained  from  phenol, 
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forms  colourless  crystals,  and  molts  at  35 — 86°  (see  also  following 
abstract).  It  is  a  very  stable  compound,  and  is  not  attacked  by  an 
acetic  acid  solution  of  hydrogen  chloride  at  160*^,  and  only  with  diffi- 
cnlty  by  hot  alcohohc  potash. 

^-Naphthyl  henzenesidphonate,  C,;H.,-S(^3'CioH:^,  prepared  from 
/9-naphthol,  also  forms  colourless  crystals,  and  melts  at  105 — 107°. 
Cymyl  hcnzenesulphonate,  CgHs'SOs-CcHi^MePi^,  is  a  pulverulent  pre- 
cipitate, but  may  be  obtained  from  hot  alcohol  in  needles  melting  at 
55 — 56°.  Mesorcinyl  plienylsulp'honoti\  C,,Hj(0'S0.Ph)2,  crystallises 
from  hot  alcohol  in  needles,  and  melts  at  (j7 — 70° ;  the  qninol 
derivative,  CoH4(0*S02Ph)2,  forms  pale,  yellowish  crystals,  and 
melts  at  120 — 121°;  the  p^V'^nMol  and  pJiloroglucinol  derivatives, 
C6H3(0*S02Ph)3,  both  separate  from  alcohol  in  colourless  crystals 
melting  at  140 — 142°  and  115 — 117°  respectively.  All  these  com- 
pounds are  soluble  in  hot  alcohol,  benzene,  chlorofoi-m,  and  carbon 
bisulphide,  but  only  dissolve  sparingly  in  ether.  H.   G.  C. 

Benzenesulphonates  of  Aromatic  Radicles.  By  K.  Ono  (Ba:, 
24,643 — 644). — In  connection  with  Georgescu's  paper  on  this  subject 
(preceding  abstract),  the  author  points  out  that  five  years  ago  he 
obtained  phenyl  benzenesulphonate  and  some  of  its  homologues,  and 
published  an  accoi;nt  of  their  chemical  and  crystallographical  pro- 
perties (Abstr.,  1886,  883).  H.  G.  C. 

Aromatic  Sulphonamic  Acids.  By  W.  Tkaup.!:  (Ber.,  24, 
360 — 364  ;  compare  Abstr.,  1890,  1137). — On  adding  1  molecular 
proportion  of  aniline  to  a  solution  of  ehlorosulphonic  acid  in  chloro- 
form, aniline  chlorosulphonate  is  probably  formed ;  the  further 
addition  of  aniline  causes  the  production  of  aniline  phenylsulphon- 
amate.  This  substance  is  also  obtained,  together  with  aniline  sulphate, 
by  the  action  of  fuming  sulphuric  acid  on  aniline  at  low  temperatures  ; 
it  thus  appears  probable  that  the  formation  of  sulphanilic  acid  is 
preceded  by  that  of  phenylsulphonamic  acid. 

Barium  dibromophejiylsnlphonamate,  (C6H3Br2*NH'S03)2Ba,  is  pre- 
pared by  the  action  of  bromine-water  on  barium  phenjdsulphonamate, 
and  crystallises  from  dilute  ammonia;  on  treatment  with  acids,  it 
yields  dibromaniline  and  sulphuric  acid. 

Sidphanilide,  S02(I^HPh)2,  was  the  only  compound  that  could  be 
obtained  by  the  action  of  phosphorus  pentachloride  or  phosphorus 
oxychloride  on  phenylsulphonamic  acid ;  it  is  very  sparingly  soluble 
in  water,  but  dissolves  in  alkalis,  and  is  not  affected  by  acids. 

Ammonium  metliylphenylsulplionamaie^  NMePh'S0;;NH4,  is  prepared 
from  ehlorosulphonic  acid  and  methylaniline  in  the  manner  already 
described  Qoc.  cit.)  ;  the  potassium  salt  forms  a  crvstalli7ie  powder. 

Ammonium  dipTienylstilpJwnamate  is  very  unstable. 

Aonm^onium  /3-naphthylsnIphonamate  is  deposited  from  w'ater  in 
colourless  crystals  which  slowlj^  become  red  on  exposure  to  air. 

Biamylstilphonamic  acid,  N(C5Hn)2'S03H,  is  prepared  from  ehloro- 
sulphonic acid  and  diamylamine  ;  it  crystallises  from  alcohol,  and 
melts  at  98°.     The  compound  is  not  affected  by  boiling  with  water  or 
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dilute  acids,  but  is  decomposed  by  conceutrated  acids.  The  stability 
of  the  sulphonamic  acids  is  therefore  decreased  by  the  presence  of 
aromatic  groups  :  compounds  containing  two  aromatic  radicles  de- 
compose even  in  alkaline  solution,  whilst  those  with  only  one  yield 
crystalline  salts.  J.  B.  T. 

Orthodinitrodiphenyl    and    Orthodiamidodiphenyl.     By  E. 

Tauber  {Ber.,  24,  197— 201).— 2  :  Q'-Orthodiuitrodiphewjl,  Ci,H8(XO.,)2 
[(NOo)"  =  2  :  2'1,  is  prepared  by  the  action  of  ethyl  nitrite  on  meta- 
dinitrobenzidine  hydrochloride ;  it  crystallises  from  alcohol  in  straw- 
coloured  needles,  melts  at  124°,  and  is  readily  soluble  in  benzene  and 
glacial  acetic  acid,  but  only  very  sparingly  in  light  petroleum.  On 
reduction  with  tin  and  hydrochloric  acid,  orthodiamidodiphenyl, 
Ci2Hj,(NH2)2,  is  formed,  crystallising  from  dilute  alcohol  in  small, 
colourless  needles,  and  melting  at  81°  ;  in  small  quantities,  it  may  be 
distilled  without  composition.  The  hydrochloride  and  sulphate  are 
crystalline,  and  readily  soluble  in  water  or  dilute  alcohol. 

The  amide  yields  a  fefmzo-derivative,  which  has  only  very  feeble 
tinctorial  properties ;  on  boiling  the  chloride  with  water,  a  substance 
is  obtained  which  is  probably  impure  diphenylene  oxide. 

The  diacetyl  derivative  of  diamidodiphenyl  crystallises  from 
absolute  alcohol  in  small,  colourless  prisms  melting  at  161°. 

Carbazole  is  obtained  by  heating  orthodiamidodiphenyl  with  six 
parts  of  dilute  (25  per  cent.)  sulphuric  acid  in  a  sealed  tube  for  15 
hours  at  200° ;  an  equivalent  quantity  of  15  per.  cent,  hydrochloric 
acid  may  also  be  employed.  J.  B.  T. 

Carbazole.  By  G.  Mazzara  {Ber.,  24,  278— 281).— ^erezoyZ- 
co.rbacole,  CloHgX'COPh,  is  formed  when  carbazole  is  heated  with 
excess  of  benzoic  chloride  at  160 — 170°  for  two  hours.  It  crystallises 
from  boiling  alcohol  in  greenish  needles,  melts  at  98'5°,  is  volatile 
with  steam,  and  is  moderately  easily  soluble  in  ether,  but  only 
sparingly  in  benzene  and  light  petroleum  ;  it  dissolves  in  glacial 
acetic  acid  yielding  a  green  solution,  and  is  decomposed  by  alco- 
holic potash  into  carbazole  and  benzoic  acid.  It  is  not  acted  on  by 
phenylhjdrazine  in  boiling  alcoholic  solution,  but  hydroxylamine, 
under  the  same  conditions,  decomposes  it,  and  carbazole  is  produced. 
The  mYro-compound,  N02-Ci2H7N*COPh,  can  be  prepared  by  gradually 
adding  nitric  acid  of  sp.  gr.  1'48  (18  grams),  to  a  lukewarm 
glacial  acetic  acid  solution  of  benzoylcarbazole  (9  grams),  and 
then  heating  the  mixture  on  the  water-bath  for  a  few  minutes.  It 
crystallises  from  boiling  glacial  acetic  acid  in  yellow  plates,  melts  at 
181°,  and  is  soluble  in  warm  ether  and  benzene,  but  only  sparingly  in 
alcohol  and  light  peti'oleum  ;  it  is  not  acted  on  by  boiling  potash,  but 
boiling  6  per  cent,  alcoholic  potash  slowly  converts  it  into  nitro- 
carbazole,  C12HSX2O2.  This  compound  crysrallises  from  boiling 
alcohol  in  plates,  melts  at  210°  to  a  red  liquid,  and  is  only  sparingly 
soluble  in  wann  glacial  acetic  acid,  chloroform,  and  benzene,  and 
almost  insoluble  in  ether  and  light  petroleum.  F.  H.  K. 
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Carbazole  Syntheses.  By  A.  Blank  (Ber.,  24,  30G).— Carbazole 
is   formed  in  coiisideiable  quantity  when  the  vapour  of  orthamido- 

dipheiiyl  is  passed  over  heated  lime.  Amidocarbazolc,         ~  i        >NH, 

can  be  obtained  from  diphenyline  in  like  manner;  it  crystallises  from 
water  in  small,  slender  needles  melting  at  238°.  F.   >S.   K. 

Condensation  of  Unsaturated  Hydrocarbons  with  Phenols. 
Tetrahydronaphthylphenol.  My  W.  Koi;m(;s  (7A /■.,  24, 179 — 181  ; 
compare  this  vol.,  p.  208).  TtArahydronapJdhijlplicnol,  CinHn*C6H4*OH. 
is  prepared  by  the  action  of  equal  parts  of  concentrated  suljili- 
uric  acid  and  glacial  acetic  acid  on  a  mixture  of  phenol  and 
dihydronapthalene  ;  after  purification,  the  compound  crystallises  from 
a  mixture  of  ether  and  light  petroleum,  or  from  dilute  alcohol,  in 
aggregates  of  needles  ;  it  melts  at  129 — 130"  with  previous  softening, 
and  boils  at  320°  without  decomposition.  It  is  readily  volatile  with 
steam  at  160°,  but  more  slowly  at  100^  ;  no  chai-acteristic  coloration  is 
obtained  with  feiric  chloride ;  the  yield  is  70  per  cent,  of  the 
dihydronaphthalene  employed. 

The  phenol  may  also  be  obtained  by  the  action  of  sulphuric  acid 
alone,  but  the  product  appears  to  be  less  pure.  The  sodium  salt  is 
formed  as  a  flocculent,  crystalline  pi-ecipitate  on  cooling  a  solution  of 
the  phenol  in  soda.  The  benzoyl  derivative  crystallises  from  absolute 
alcohol,  and  melts  at  107—108°.  J.  B.  T. 

Picryl-a-  and  ,3-naphthylhydrazineSj  and  a-Dinitrophenyl-a-, 
and    /j-naphthylhydrazines    and    their    Derivatives.     By    C. 

WiLLGKRdDT  and  F.  SCHULZ  {J.  pr.  C'hein.  [2],  43,  177—189). — The 
picrylnaphthylhydiazines  are  prepared  by  the  action  of  alcoholic 
solutions  of  piciyl  chloride  on  the  naphthylhydrazine  (obtained  after 
E.  Fischer,  Abstr.,  1886,  554),  or  its  hydrochloride  (equal  mols.)  ; 
they  exist  in  a  stable  and  an  unstable  form. 

I'icryl-oi-napldliijllLydiazi iv . — The  rud  or  stable  modification  of  this 
compound  is  obtained  if  the  reaction  is  assisted  by  heat,  and  crys- 
tallises, as  the  mixture  cools,  in  short,  dark-brown  prisms ;  it  can 
be  jDurified  by  washing  with  water.  It  decomposes  at  176°,  dissolves  in 
most  organic  solvents,  and  is  indifferent  in  its  behaviour  to  acids  and 
alkalis.  The  yellow  or  unstable  modification  is  amorphous,  and  is 
formed  if  the  reaction  takes  place  in  the  cold  ;  it  must  be  quickly 
filtered,  and  dried  on  a  poi-ous  plate,  as  it  rapidly  changes  into  the 
red  modification  if  left  in  the  mother  liquor,  and  even  more  quickly 
when  heated  with  solvents;  when  heated  hy  itself,  the  change  occurs 
at  140^ 

Ficryl-p-naplitliylliydrazine. — Both  modifications  are  obtained  in  the 
same  way  as  those  of  the  a-compound.  The  red,  or  stable,  modification 
crystallises  in  red  prisms  which  decompose  at  175^;  it  is  sparingly 
soluble  in  alcohol  and  ether,  but  easily  in  chloi'oform,  glacial  acetic 
acid,  benzene,  and  acetone.  The  yellow,  or  unstable,  modification  is 
amorphous,  and  so  unstable  that  it  is  impossible  to  prepare  it  quite 
free  from  the  red  modification,  into  which  it  passes,  when   heated 
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alone  at  100°,  or  wifh  solvents.     It  is  suggested  that  these  stable  and 
unstable  forms  are  stereochemical  isomerides. 

Picrylazonaphthalenes  are  obtained  by  adding  the  corresponding 
hydrazines  to  a  warm  solution  of  excess  of  chromic  acid  in  acetic 
acid ;  the  mixture  is  then  poured  into  -water,  and  the  precipitate 
washed  with  water.  Picryl-cc-azonaphtJialene  crystallises  from  glacial 
acetic  acid  in  red-yellow  needles  which  melt  and  decompose  at  226° ; 
it  dissolves  sparingly  in  benzene  and  alcohol.  Picryl-^-azonaphthalene 
ciystallises  in  dull-red  needles,  melts  at  205°  with  decomposition,  and 
dissolves  easily  in  glacial  acetic  acid,  but  sparingly  in  alcohol  and 
benzene. 

Binitronitrosof'henyl-a.-azonaplithalene  is  obtained  by  heating  picryl- 
a-naphthvlhydi'azine  with  glacial  acetic  acid  in  a  reflux  apparatus 
until  the  colour  of  the  crystals,  which  separate  on  cooling,  is  quite 
yellow  ;  it  forms  yellow  needles,  melts  at  232',  and  dissolves  easily  in 
benzene,  but  more  sparingly  in  glacial  acetic  acid  and  alcohol. 

Biyiitronitrosophenyl-^-azonaphthalene,  similarly  prepared,  crystal- 
lises in  yellow  leaflets,  melts  at  245°  with  decomposition,  and  dissolves 
easily  in  glacial  acetic  acid,  but  more  sparingly  in  alcohol,  ether,  and 
benzene ;  it  dissolves  in  strong  sulphuric  acid  with  a  brilliant  dark- 
blue  colour,  which  becomes  greenish-yellow  on  dilution  with 
water. 

Dinitrosonitrop'henyl-a.-azonaphthalene  is  prepared  by  heating  picryl- 
a-naphthylhydrazine  with  alcohol  in  a  sealed  tube,  for  2 — 3  hours  at 
120°,  dissolving  the  product  in  benzene,  and  decolorising  with 
animal  charcoal ;  it  crystallises  in  slender,  yellowish. brown  needles, 
melts  at  210°,  and  is  moderately  soluble  in  benzene  and  glacial  acetic 
acid,  but  less  so  in  alcohol. 

DinitrosonifropJienyl-fi-azonaphthalene  is  obtained  by  heating  picryl- 
^-naphthylhydrazine  with  alcohol  in  a  reflux  apparatus  for  14  hours  ; 
it  melts  at  231°  with  partial  decomposition,  and  dissolves  in  hot 
glacial  acetic  acid  and  benzene,  but  hardly  at  all  in  alcohol. 

Orthoparadinitrophenyl-cc-naphthylhydraziiie  is  obtained  by  dis- 
solving phenyl-a-naphthylhydrazine  (4  grams),  in  alcohol,  adding 
a-dinitrochlorobenzene  (2"56  grams),  and  heating  in  a  reflux  apparatus 
for  ^ — I  hour ;  the  crystalline  mass  which  separates  on  cooling  is 
purified  by  heating  with  dilute  hydrochloric  acid.  It  crystallises  from 
benzene  in  long,  narrow,  red  prisms,  melts  at  181°,  and  dissolves 
sparingly  in  alcohol. 

Ortlioparadinitroplienyl  -  ^  -  naphthylhydrazine,  similarly  prepared, 
crystallises  in  short,  reddish-yellow  prisms,  melts  at  188°  with  decom- 
position, and  dissolves  sparingly  in  alcohol  and  benzene,  but  more 
freely  in  glacial  acetic  acid,  in  which  it  is  unstable. 

Ortlioparadinitroplieityl-x-azonaphtTialene,  obtained  by  heating  the 
corresponding  naphthylhydrazine  with  excess  of  chromic  acid  in  acetic 
acid  and  pouring  the  mixture  into  water,  crystallises  in  slender, 
reddish-brown  needles,  melts  at  190°,  and  dissolves  sparingly  in 
alcohol,  and  more  freely  in  glacial  acetic  acid  and  benzene. 

Orthoparadinifrophcnyl-/3-azonaphth alene,  similarly  prepared,  crys- 
tallises in  reddish-yellow  needles,  melts  at  178°,  and  dissolves  in 
glacial  acetic  acid. 
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Orthopaiaii('tron%trosopheuyl-x-azo7iaphfhale7ie  is  prepared  by  heating 
ortlioparadinitrophenyl-a-naphthylhydrazine  with  prlacial  acetic  acid 
in  a  reflux  a])paratus  for  two  hours  ;  it  crystallises  in  green  needles, 
melts  at  201^,  and  dissolves  in  glacial  acetic  acid  and  benzene,  but 
only  sparingly  in  alcohol. 

Orthopa  rnnitronitrosophenyl-fi-azonaphOialene,  similarly  obtained, 
crystallises  in  yellow  needles,  melts  at  225°,  and  dissolves  in  glacial 
acetic  acid,  but  only  sparingly  in  alcohol  and  benzene. 

OrthopuraJlnitrosopltcnyl-OL-azonaphthalene  is  obtained  by  heating 
orthoparadiuiti-ophenyl-a-naphthylliydrazine  with  alcohol  in  a  sealed 
tube  for  six  hours  at  120°,  cooling,  and  heating  the  crystals  with 
glacial  acetic  acid  and  animal  charcoal ;  it  is  yellow,  amorphous,  and 
melts  at  1G2". 

0 rthoparaiJ initrosophenyl -/i-a:o)iaphthaleiie  is  prepared  in  a  similar 
manner;  after  long  heating  with  glacial  acetic  acid,  it  forms  microscopic, 
yellow  needles  ;  it  melts  at  178°,  and  dissolves  in  glacial  acetic  acid 
and  benzene,  but  only  sparingly  in  alcohol. 

The  molecular  weights  of  the  foregoing  compounds  have  been 
checked  by  Raoult's  method.  A.   G.   B. 

Action  of  Hydriodic  Acid  on  1 — 3  -Nitronaphthalenesulpti- 
onamide.  By  A.  Ekbom  (Ber.,  24,  329 — 335). — The  action  of 
hydriodic  acid  on  1 — 3'-nitronaphthalenesulphonamide  is  similar  to 
its  action  on  the  1 — 4 '-compound  (Abstr.,  1890,  994). 

Amidouapldhalenesulphonamide  [NHj :  SO2NH2  =  1 :  3'1  is  prepared 
by  heating  nitronapthalenesulphonamide  with  excess  of  hydriodic  acid 
(sp.  gr.  =  1*5)  and  red  phosphorus  for  seven  hours  ;  the  product  is  dis- 
solved in  alcohol,  treated  with  sulphurous  acid,  aud  ammonia  added  until 
an  alkaline  reaction  is  obtained,  when  the  amide  is  precipitated  as  a 
yellow,  crystalline  compound.  It  crystallises  from  alcohol  in  slender, 
silky  needles,  melts  at  218 — 219°  with  carbonisation,  and  is  easily 
soluble  in  hot  alcohol,  sparingly  in  cold,  and  insoluble  in  water.  The 
hydrochloride,  obtained  by  dissolving  the  amide  in  hydrochloric  acid, 
crystallises  in  scales.  The  hydriodide  crystallises  from,  concentrated 
alcoholic  hydriodic  acid  in  beautiful,  pale-yellow  needles.  The 
sulphate  crystallises  in  prisms.  Acetamidoiiaphthalenesulphonamide  is 
obtained  by  treating  the  above  compound  Avith  excess  of  acetic 
•anhydride  ;  it  ciystallises  from  alcohol  in  small  aggregates  consisting 
of  radiating,  light-i-ed  needles,  and  melts  at  238 — 239".  An  attempt 
to  prepare  the  diacetyl  compound  by  heating  aniidonaphthalene- 
sulphonamide  in  a  sealed  tube  with  excess  of  acetic  anhydride  for 
2^  hours  at  15*3"  failed.  The  author  draws  attention  to  the  fact  that 
Cleve  obtained  a  monacetyl  derivative  from  the  1  :  3  and  1  :  2'- 
amidonaphthalenesulphonamides  and  a  diacetyl  derivative  from  the 
1  :  4-compound,  and  that  he  has  obtained  a  diacetyl  derivative  from 
the  1  :  4'-compound.  Hence  if  the  group  SO2NH3  be  in  a  /^-position, 
a  monacetyl  compound  is  obtained;  if  it  be  in  an  a-position,  a 
diacetyl-conipound  is  formed. 

1  :  3'-Diamidodinaphthyl  bisulphide,  NHa-CioHg'S'S-CioHg'NHa,  is 
prepared  by  treating  1  :  3'  nitrouaphthalenesulphonamide  with  excess 
of  hydriodic  acid  (sp.  gr.  =  196),  and  when  the  reaction  is  ended, 
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boiling  the  mixture  gently  for  three  hours.  The  product  is  dissolved 
in  alcohol,  treated  with  sulphurous  acid  and  ammonia,  and  the  pre- 
cipitate washed  with  water  and  crystallised  from  alcohol  several 
times.  It  crystallises  in  pale-yellow  needles,  melts  at  166°,  and  is 
easily  soluble  in  alcohol,  ether,  benzene,  and  acetic  acid,  sparingly 
in  light  petroleum,  and  insoluble  in  water.  The  same  bisulphide 
was  obtained  by  reducing  the  dinitrodinaphthyl  bisulphide  from 
the  y3-acid  (Abstr.,  1888,  698)  Avith  hydriodic  acid  and  phos- 
phorus. The  hydrochloride,  NHj-CoHg-S-S-CioHe-XH^^HCl.  is  ob- 
tained as  a  white  precipitate  on  adding  hydrochloric  acid  to  an 
alcoholic  solution  of  the  diamide  ;  on  boiling  with  water,  it  is  decom- 
posed into  hydrochloric  acid  and  diamidodinaphthyl  bisulphide.  The 
hi/driodide  is  obtained  in  yellow  needles  on  concentrating  an  alcoholic 
solution  of  the  diamide,  saturated  with  hydriodic  acid.  Diaceto- 
diamidodinaphthyl  bisulphide,  obtained  by  treating  diamidodinaph- 
thyl bisulphide  with  excess  of  acetic  anhydride,  crystallises  from 
acetic  acid  in  colourless,  microscopic  needles,  and  melts  at  276^  with 
carbonisation. 

When  1  :  o'-nitronaphthalenesulphonamide  and  1  :  3'-diamido- 
dinaphthyl  bisulphide  are  treated  with  excess  of  hydriodic  acid 
(sp.  gr.  r=  1"96),  and  the  mixture  boiled  briskly  for  3 — 4  hottrs, 
a  product  is  obtained,  somewhat  easily  soluble  in  alcohol,  which, 
after  treatment  with  ammonia,  forms  a  viscid,  evil-smelling  sub- 
stance ;  the  author  assumes  it  to  be  /3-amidothionaphthol. 

E.   C.  R. 

Action  of  Ethyl  Formate  on  Camphor.  By  L.  Claisex  (Ghern. 
Centr.,  1S9U,  ii,  878 — 880  ;  from  Sitzher.  math.-naturio.,  Aht.  haijr. 
Alcad.  Wiss.,  1890,  445 — 479). — F or myl camphor,  the  preparation  of 
which  has  been  already  described  (Abstr.,  1888,  692  and  1889,  619), 
melts  at  76 — 78°,  boils  at  240 — 243°  under  760  mm.  pressure,  and  at 
138°  under  28  mm.  pressure.  It  behaves  as  a  fairly  strong  acid  and 
liberates  acetic  acid  from  its  salts  ;  ferric  chloride  produces  a  dark 
violet-red  coloration  in  its  alcoholic  solution ;  the  ferric  salt  is  nearly 
black,  crystalline,  insoluble  in  water,  soluble  in  alcohol,  "ether,  benzene, 
and  chloroform  forming  a  dark  red  solution :  the  copper  salt, 
(diHijO^JiCu  -I-  2CuHis03,  melts  at  126°  and  crystallises  from 
light  petroleum  in  silkv,  lustrous  needles. 

C:CH-OAc 

Acetylformylcamphor,  CsHu<CA^  melts  at  60 — 62°  and  boils 

at  175 — 177°;  it  gives  no  coloration  with  ferric  chloride. 

9TT"r'lT'OT^t 
y.j ^ ^ ,  _^ — „  ^n/^^  '  ^^  ^  colourless  oil.  which 

boils  at  266 — 268°  under  7601  mm.  pressure,  sp.  gr.  1*006  at  15^  ; 
it  is  insoluble  in  water,  and  dilute  alkalis.  With  ferric  chloride,  it 
produces  no  coloration  (unless  decomposed),  and  is  decomposed  by 
h\-droo'en  bromide  into  alcohol  and  formylcamphor. 

Benzylformylcarnphor,  CsHu-c^  i '  '      ,  melts  at  45 — 46°,  and 

boils    at  222 — 224°    under    a   pressure    of    16    mm.      Anilidoforviyl- 
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,       ^  ^^       C:CH-XHPh 
camphor,  UHu<  '  ,  melts  at  156 — 150^,  and  is  prepared 

by  the  action  of  aniline  either  on  a  methyl  alcohol  solution  of 
formylcamphor    or    on    ethylformylcaraphor.       Methylanilidoformyl- 

,        „„    ^C:CH-XMePh        ,^  ,..o       , 

camphor,  CsHi4<  i  ,  melts  at  124    and  separates  from  its 

solution  in  chloroform  and  light  petroleum  in  beautiful  ciystals  of  the 
rhombic  system,  a  :  b  :  c  =  0v92  :  1  :  07535.  The  monhydrazone 
of  camphor qu inane  melts  at  169 — 170". 

From  a  consideration  of  the  properties  and  reactions  of  formyl- 
camphor, the  author  considers  that  it  has  the  formula 

Menthone  appears  to  react  with  ethyl  formate  in  a  similar  manner  to 
camphor.  J.  W.  L. 

Influence  of  Solvents  on  the  Rotatory  Powers  of  Camphols 
and  Isocamphols  :  Chloral  Bomeolates.  By  A.  Hallkr  (Compt. 
rend..  112,  W.i — 14-6). — The  rotatory  pcnver  of  li3evogyrate  a-camphol 
is  independent  of  the  nature  of  the  solvent,  except  in  the  case  of 
methyl  alcohol,  -when  it  is  below  its  normal  value  ;  the  effect  of 
various  solvents  in  the  case  of  laevogyrate  isocamphol  varies  with 
their  nature,  but  is  the  same  for  members  of  a  homologous  series. 

Chloi'itl  borneolates  are  obtained  by  direct  union  of  borneol  and 
anhydrous  chloral  at  the  ordinary  temperature.  The  a-compounds 
crystallise,  but  the  products  fi'om  isocamphol  and  4-a — /i-borneol  are 
viscous  and  do  not  crystallise  even  at  15°.  All  the  compounds  have 
the  formula  CClo'CH(OH)"OCioHi7,  and  are  decomposed  by  boiling- 
water  into  camphols  and  chloral  hydrate.  Their  rotatory  powers  in 
a  benzene  solution  containing  half  a  gram-molecule  per  litre  were  as 
follows : — 

Melting  Molecular 

point.  rotatory-  power. 

Dextrogyrate    chloral     a-borneolate 

(cryst.) 55—56°  -f  30-13= 

Lsevogyrate      chloi-al      a-borneolate 

(cryst.) 55—56  —30-13 

Racemic  chloral  borneolate  (  —  a-)- a) 

cryst 55—56  0-0 

Leevogyrate  chloral  isoborneolate  or 

/3-borneolate —  — 56--iO° 

Chloral  — /3  +  a-borueolate  from    in- 
active — /3-f  a-camphol —  —22-12 

The  differences  between  the  vai-ious  derivatives  are  of  the  same 
order  as  in  the  case  of  the  boi^nylphenyl-urethanes.  It  is  clear  that 
the  orientation  of  the  elements  of  the  group  H*C*OH  exerts  an  im- 
portant influence  on  the  rotatory  power  and  other  physical  properties 
of  these  additive  compounds.  C.  H.  B. 
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Digitonin  and  Digitogenin.  By  H.  Kiliaxi  {Ber.,  24, 
339 — 347, >. — The  author  has  shown  in  a  former  communication 
(Abstr.,  1890,  996),  that  pure  commercial  digitaliu,  when  heated 
with  dilute  hydrocliloric  acid,  gives,  besides  dextrose  and  galactose, 
a  large  quantity  of  digitogeuin,  CioHoiOs. 

Digitonin  is  best  obtained  from  commercial  digitalin  by  extraction 
with  85  per  cent,  alcohol.  Digitalin  (1  part)  is  dissolved  in  85  per 
cent,  alcohol  (-i  ])arts)  at  50 — 60°  and  the  solution  allowed  to  crystal- 
lise slowly.  The  crude  product  thus  obtained  is  dissolved  in  12  times 
its  weight  of  boiling  alcohol  (85  per  cent.),  heated  for  two  minutes 
■with  animal  charcoal,  and  filtered :  by  rubbing  the  sides  of  the  beaker 
as  the  solution  cools,  the  product  is  obtained  in  nodular  aggregates 
of  slender  needles.  The  crystals  are,  however,  m.ore  compact  and  the 
product  purer  if  the  solution  is  allowed  to  cool  very  slowly  without 
rubbing  the  sides  of  the  beaker.  Digitonin  crystallises  easily  from 
85  per  cent,  alcohol,  whilst  from  stronger  alcohol  it  is  only  obtained 
in  the  amorphous  state,  begins  to  soften  at  225°,  is  completely  melted 
at  235^,  and  is  lievo-rotatory  ;  for  a  2"8  per  cent,  solution  in  75  per 
cent,  acetic  acid,  [»]d  ^  — 50^.  The  amorphous  digitonin  of 
Schmiedeberg  dissolved  in  cold  water  in  all  proportions  ;  the  crystal- 
line substance  is  sparingly  soluble  in  water ;  on  heating,  it  dissolves 
more  easily,  but  does  not  crystallise  on  cooling,  and  the  solution 
alwavs  shows  an  opalescence.  With  concentrated  sulphuric  acid,  it 
gives  a  red  solution  :  the  addition  of  a  drop  of  bromine-water  greatly 
intensifies  the  reaction.  Concentrated  hydrochloric  acid  gives  a 
colourless  solution  which,  after  a  time  or  on  heating,  turns  yellow  and 
then  red.  Heated  with  dilute  hydrochloric  acid  under  the  same  con- 
ditions as  were  before  given  for  digitalin,  it  yields  nearly  the  calcu- 
lated quantities  of  digitogenin,  dextrose,  and  galactose.  The  digi- 
togenin obtained  in  this  way  was  identical  in  every  respect  with  that 
formerly  obtained  from  digitalin. 

Derivatives  of  Digitogenin. — When  digitogenin  is  heated  in  a  sealed 
tube  with  concentrated  hydriodic  acid  and  red  phosphorus,  a  large 
quantity  of  a  resin  containing  iodine  is  formed ;  but  neither  methyl 
nor  ethyl  iodide. 

Acetijldigitogenin.  dsHiijOoAc,  is  obtained  by  heating  digitogenin 
(1  part)  with  anhydrous  sodium  acetate  (1  part)  and  acetic  anhy divide 
(6  parts)  in  a  reflux  apparatus  for  one  hour,  and  pouring  the  bright 
red  solution  in  a  fine  stream  into  a  large  quantity  of  water.  It 
crystallises  from  a  small  quantity  of  absolute  alcohol  in  beautiful 
needles,  melts  at  178°,  and  is  extremely  soluble  in  Avarm  alcohol, 
ether,  and  acetic  acid.  Instead  of  sodium  acetate,  sulphuric  acid  can 
be  employed  as  a  condensing  agent :  when  zinc  chloride  is  employed, 
amorphous  compounds  which  were  not  examined  are  obtained.  The 
author  points  out  that  the  formation  of  a  monacetyl  derivative  from 
digitogenin,  does  not  agree  with  the  pi-oduction  of  two  sugars  from 
digitonin,  which  latter  fact  points  to  the  existence  of  two  hydroxyl 
groups  in  digitogenin. 

Digitogenin  on  oxidation  jields,  according  to  the  conditions,  three 
acids,  which  the  author  names  respectively,  digitogenic,  oxydigi- 
toerenic,  and  ditjitic  acids. 
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Dtfjitngpnic  Acid,  CuH^.O,,  is  pvepired  by  slowly  addincf  cliromio 
acid  (U'7  part  dissolved  in  14!  parts  of  water  and  7  parts  of  acetic  acid) 
to  a  solution  of  digitogeiiin  (1  psirt)  in  acetic  acid  (30  parts)  As 
soon  as  all  the  chromic  acid  is  reduced,  an  equal  volume  of  water  is 
added,  and  the  mixture  repeatedly  extracted  with  ether.  The  ethereal 
solution  is  allowed  to  i-emain  for  24  hours,  poured  off  from  the 
deposit  which  is  formed,  the  ether  distilled  off,  and  the  acid  residue 
evaporated  on  the  water-bath  until  a  crystalline  crust  forms  on 
the  liquid;  the  product  crystallises  after  12  hours.  The  yield 
amounts  to  GO  per  cent,  of  the  digitogenin  employed.  It  crystallises 
from  absolute  alcohol  in  colourless  needles  or  thin  prisms,  be>iins  to 
melt  at  140°,  and  is  completely  melted  at  150°,  becomes  strongly 
electric  when  rubbed,  tastes  extremely  bitter,  and  is  easily  soluble  in 
chloroform  and  hot  glacial  acetic  acid,  less  easily  in  50  per  cent. 
acetic  acid,  more  sparingly  in  cold  alcohol  and  ether,  and  insoluble 
in  water ;  when  heated  with  water,  it  melts.  When  moistened 
with  dilute  alcohol,  it  has  a  distinctly  acid  reaction.  It  dissolves 
easily  in  alkali  hydroxides  and  carbonates.  The  viagnegium  salt 
(Ci4H2i04)2Mg,  prepared  by  adding  an  excess  of  dilute  magnesium 
nitrate  (1  :  10)  to  a  very  dilute  neutral  solution  of  the  acid,  separates 
as  a  crust  consisting  of  aggregates  of  minute  needles  on  allowing 
the  mixture  to  remain  for  24  hours.  The  calcium  salt  is  simi'ar  to 
the  magnesium  salt.  The  bye-products  of  the  oxidation  withchiomic 
acid  probably  contain  formaldehj'de  or  formic  acid,  as  no  evolution 
of  carbonic  anhydride  was  observed.  The  mother  liquors  contained 
a  small  quantity  of  an  aldehydic  or  ketonic  compound  and  u  large 
quantity  of  an  acid  of  high  molecular  weight  whicli  yields  no  crystal- 
Line  derivatives. 

Oxydigitogenic  acid,  2C14II20O4  +  H2O,  is  prepared  by  dissolving 
digitogenic  acid  (1  part)  in  potash  (I  :  10)  (10  parts),  diluting  the 
solution  to  100  parts,  and  adding  a  solution  of  potassium  perman- 
ganate (1  :  50).  When  the  oxidation  is  finished,  the  solution  is 
decolorised  with  a  few  drops  of  alcohol,  filtered,  one-third  the  we'ght 
of  93  per  cent,  alcohol  added,  and  the  acid  precipitated  with  50  per 
cent,  acetic  acid.  In  this  way  it  is  obtained  crystallised  in  nodular 
aggregates  of  needles,  which  begin  to  melt  at  250"" ;  it  is  very 
sparingly  soluble  in  alcohol  and  acetic  acid,  and  becomes  strongly 
electric  when  rubbed.  The  yield  amounts  to  70  per  cent,  of  the 
digitogenic  acid  employed.  The  magnesiuTn  salt,  (CuHig04)2Mg,  is 
very  sparingly  soluble  and  crystallises  in  aggregates  of  small  needles. 

Digitic  acid,  CioHibOi,  is  formed,  together  with  oxydigitogenie  acid, 
by  the  oxidation  with  permanganate  of  digitogenic  acid  dissolved  in 
3  parts  of  potash.  When  the  oxidation  is  ended,  the  solution  is  de- 
colorised with  a  few  drops  of  alcohol,  filtered,  ^  the  weight  of  93  per 
cent,  alcohol  added,  and  the  acids  precipitated  with  hydrochloric 
acid  ;  the  precipitate,  which  consists  of  oxydigitogenie  acid  mixed 
with  some  digitic  acid,  is  filtered  off  rapidly;  the  filtrate  after  a 
time  deposits  most  of  the  digitic  acid  in  aggregates  of  beautiful 
needles.  If,  however,  a  separation  of  the  two  acids  is  not  obt  lined  in 
this  way,  they  are  dissolved  in  potash,  the  solution  diluted  until  it 
contains  1  per  cent,  of  acid,  and  fractionally  precipitated  with  h^  dro- 
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claloric  acid,  when  oxydigitocenic  acid  is  precipitated  first.  A 
separation  by  fractional  crystallisation  from  alcohol  and  acetic  acid  is 
not  possible,  although  the  solubility  of  the  two  acids  is  very  different. 
Digitic  acid  melts  at  192°,  dissolves  easily  in  alcohol,  chloroform,  and 
acetic  acid,  and  crystallises  readily  from  boiling  50  per  cent,  alcohol, 
but  not  from  strong  alcohol.  The  harium  salt,  (CioH,504)3Ba  +  6H2O, 
prepared  bv  adding  barium  chloride  to  a  solution  of  the  potassium 
salt,  crystallises  in  nodular  aggregates,  and  is  somewhat  sparinglv 
soluble  in  water.  The  potassium  salt  also  crystallises  well  and  is 
extremely  soluble  in  water. 

If  the  acid  is  dissolved  in  decinormal  potash  in  the  proportion, 
CioHifiOi  :  IKOH,  and  phenolphthalein  and  a  few  drops  of  alkali  are 
added,  the  red  colour  remains  both  when  the  solution  is  allowed  to 
stand  and  when  heated  :  hence  the  acid  is  not  a  lactone. 

The  author  reserves  the  theoretical  consideration  of  the  results  for 
a  future  communication.  E.   C.  R. 

Hydrocotoin,  a  Constituent  of  Coto-Bark.  By  G.  Ciamiciax 
and  P.  SiLBER  (Ber.,  24,  299— 301).— The  molecular  weight  of 
hydrocotoin  (compare  Jobst  and  Hesse,  Abstr.,  1880,  325)  was 
determined  by  Raoult's  method,  with  results  which  agreed  well  with 
those  required  by  a  compound  of  the  molecular  formula  C15H14O4. 
Quantitative  experiments,  carried  out  as  described  by  Zeisel,  showed 
that  hydrocotoin  contains  two  methoxy-groups,  Ci:,H802(OMe)2 

MeOiylhydrocofohi,  Ci3H70(OMe)3,  is  formed  when  hydrocotoin  is 
heated  at  100°  with  methyl  iodide  and  a  solution  of  potash  in  methyl 
alcohol;  it  separates  from  alcohol  in  small,  colourless  needles,  melis 
at  113°,  and  is  readily  soluble  in  ether  and  hot  alcohol,  but  insoluble 
in  water  and  alkalis. 

When  hydrocotoin  is  heated  with  alcoholic  potash  in  sealed  tubes, 
it  is  decomposed,  the  products  being  probably  a  phenol-like  substance 
and  benzoic  acid  ;  its  constitution  may  possibly  be  represented  bv  the 
formula  COPh-C6H2(OMe)2-OH.  F.  S.  K. 

Cochineal-Carmine.  By  F.  Lafar  (.7.  pr.  Chem.  [2],  43, 
130—133;  compare  Abstr.,  1885,  1076). — The  sample  of  which  the 
following  is  an  analysis  was  purchased  as  "  Carminnakaiat  ";  it  was 
a  fine,  loose  powder,  of  full  tone  and  warmth,  and  dissolved  com- 
pletely in  ammonia.  Liebermann's  method  of  analysis  (Abstr.,  1S85, 
1076)  was  followed.  The  sample  contained  0'4  per  cent,  of  suljihur 
and  3'49  per  cent,  of  nitrogen ;  its  proximate  percentage  composition 
was: — 

H.jO  Kitrogenous         Colouring  matter 

lost  at  110°.  Asli.  matter.  (bj  difference). 

15-50  6-87  23-26  5437 

The  percentage  composition  of  the  ash  (8*14  per  cent,  of  the  dried 
colour)  was  : — 

CuO.       SnOo.       Al.,03.  CaO.        MgO.       Na^O.       K.O. 

0-35       0-14      40-48      4420       0-Gl       5-40      3-20 
PjOj.  SiOo.  FeoO;,.  COo  (bj  difference). 

2-71  0-60  trace  2-31 
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The  ninleeular  ratio  of  Al,03  :  (CaO  +  MgO)  is  1  :  204i;  Llcber- 
mann  found  it  to  be  1  :  r972.  A.   G.  B. 

Synthetical  Pyridine  Bases  of  the  /3- Series.  Bj  C.  Stokhr 
(J.  pr.  Chem.  [2],  43,  153—156;  compare  this  vol..  p.  219).— The 
/:?-methylpyridine  obtained  from  glycerol  (this  vol.,  p.  219)  contains 
jiyridine  and  /3-ethylpyridine.  By  fractionating  the  crude  mixture 
of  bases,  about  10  per  cent,  of  pyridine  first  distils  over  (b.  p.  115°; 
m.  p.  of  mercurochloride  177 — 178°),  the  /3-methylpjridine  being 
contained  in  the  fraction  140 — 146°,  from  which  it  is  obtained  ])ure 
bv  conversion  into  the  niercut'ochloride  ;  it  boils  at  144 — 145°  (corr.), 
and  its  sp.  gr.  at  074°  is  0-9751,  that  of  the  /3-methylpyridine  from 
strychnine  being  0-9756.  The  melting  point  (201 — 2r)2°)  of  the 
platinochloride  cannot  be  made  to  agree  with  that  given  bv  Laden, 
berg  (compare  loc.  cit.),  but  this  salt  forms  asymmetric  crystals,  the 
investigation  of  which  leaves  no  doubt  as  to  their  identitv  with  the 
product  obtained  by  Groth  and  Hjortdahl.  The  identity  of  the 
synthetical  /3-methylpyridine  with  that  obtained  fiom  strychnine 
(this  vol.,  p.  86)  is  thus  established.  The  /3-ethylpyridine  was  also 
isolated  by  means  of  its  mercurochloride  ;  it  melts  at  165°  (corr.), 
and  its  sp.  gr.  at  074°  is  09585,  that  of  the  /5-ethylpyridine  obtained 
from  brucine  (this  vol.,  p.  87)  being  09590;  the  two  bases  are  thus 
identical.  /:J-Ethylpyridine  is  only  slightly  soluble  in  cold  water,  and 
practically  insoluble  in  hot  water ;  it  has  a  stronger  smell  than  the 
lower  homologues  ;  by  oxidation  with  permanganate,  it  yields  nicotinic 
acid  (m.  p.  230 — 231°).  The  platinochloride  melts  with  decomposition 
at  208°  ;  the  mercurochloride  forms  short  prisms  which  melt  without 
decomposition  at  131 — 132".  The  aurochloride  and  the  picrate  were 
obtained.  A.  G.  B. 

Tinctorial  Properties  of  Nitrosoxyquinolines,  By  S.  v.  Kosta- 
NECKi  (Jjer.,  24,  15U — 156;. — 3  :  4-Xitr()siiparoxyquinoline  has  decided 
tinctorial  powers,  giving  a  green  colour  with  iron  mordants,  and  a 
brick-red  with  cobalt  mordants,  thus  showing  an  analogy  to  1:2- 
nitrosonaphthol.  By  the  action  of  nitrous  acid  on  ortlioxyquinoline, 
two  nitroso-derivatives  are  formed  ;  the  first,  1  :  4-nitrosoparoxyquin- 
oline,  is  already  known,  and  has  no  tinctorial  properties  ;  the  second 
compound  is  much  more  readily  soluble  in  water,  and  yields  oreen 
and  brownish-red  "lakes"  with  iron  and  cobalt  salts  respectively. 
Amidorthohydroxyqtiinoline  may  be  obtained  from  the  correspondino- 
nitroso-compound  by  reduction  with  stannous  chloride  ;  the  sulphate 
crystallises  wath  2  mols.  H2O.  * 

1  : 4-NitrorthohydroxyquinoHne,  OH'CgNHj-XOj,  is  prepared  by 
the  action  of  nitric  acid  on  the  nitroso-derivative  ;  it  crystallises 
from  alcohol  in  small,  yellow  needles,  melts  at  173°,  and  is  identical 
with  the  substance  obtained  from  nitrorthoxyquinolinecarboxvlic 
acid.  The  compound  dyes  green  with  iron  mordants,  and  yellow 
with  aluminium  mordants.  The  coiTesponding  nitroparhydroxy- 
quinoline  has  no  tinctorial  properties. 

Dinitrorthohydroxyquinoline, 

C9XH,(X02)2  [OH  :  (N02)o  =1:2:4]. 

2  g  2 
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obtained  by  boiling  the  nitroso-derivative  with  nitric  acid,  is  already 
known,  and  has  only  feeble  tinctorial  properties.  J.   B.  T. 

Quinolinedihydroxirties.  By  S.  t.  Kostaneckt  and  M.  Rficher 
(Ber.,  24,  156 — 1.59). — I:  4-QiiinoHiiedio.vivie,  CgNHjrNOHjj,  is  pre- 
pared bv  the  action  of  hydroxylamine  hydrochloride  on  nitrosorthoxy- 
quinoline,  and  is  deposited  from  dilute  alcohol  in  small  crystals  which 
oraduallv  decompose  at  200°.  It  is  soluble  in  soda  and  in  sodium 
carbonate  with  a  pale-yellow  colour  ;  it  yields  a  stable,  inbense  green 
"  lake  "  with  iron  salts,  but  with  cobalt  salts  inferior  brown  shades 
are  formed.  Tlie  diacetate,  C^iNS^^iNOAc)-,.  crystallises  from  glacial 
acetic  acid,  on  the  addition  of  water,  in  white  needles  which  melt  at 
160°  with  decomposition. 

A   corresponding   dioxime    may  be   obtained   from    nitrosoparoxy- 

quinoline  by  the  action  of  hydroxylamine ;  it  crystallises  from  alcohol 

in'small  needles  and  decomposes  at  190°.     A  brown  colour  is  formed 

with  normal  iron  salts,  but  the  tinctorial  properties  of  the  compound 

are    only  feeble.      On    boiling  with    dilute    alkalis    or    with   acetic 

....  .  .         .X 

anhydride,    quinoline  dioxime  anhydride,    C9NH3<^^]^0,  is  formed; 

this   crystallises   from    dilute    alcohol    in    long,    strongly   refractive 
needles,  melts  at  134^,  and  is  readily  yolatile  with  steam. 

J.  B.  T. 

Substitution  Products  of  Isoquinoline.  By  A.  Edixger  and 
E.  Bossuxt-i  (/.  pr.  Cliem.  [2],  43,  190 — 200). — Isoquinoline  di- 
bromide,  C9XH7Br2,  is  obtained  by  slowly  dropping  a  solution  of  the 
calculated  quantity  of  bromine  in  ether  or  chloroform  into  the  same 
solvent  containing  isoquinoline  suspended  in  it ;  the  yellowish  sub- 
stance thus  precipitated  melts  at  82°  (uncorr.).  The  liydrobmmide, 
CgXHTBr-.HBr,  is  prepared  by  dissoh-ing  isoquinoline  in  an  excess  of 
aqueous  hydrogen  bromide  and  evaporating ;  it  forms  red  crystals, 
■which  are  unstable  and  melt  between  130°  and  135°. 

Bromisoqninoline,  CgXHgBr,  is  obtained  by  heating  either  of  the 
preceding  salts  in  an  oil-bath  at  180 — 200°,  adding  sodium  hydroxide 
solution,  and  distilling  with  steam ;  the  distillate  is  mixed  with  nitric 
acid  and  evaporated  until  the  hromisoquinoline  nitrate  crystallises  ;  the 
aqueous  solution  of  this  salt  is  then  decomposed  with  ammonia,  when 
the  base  separates  as  a  thick,  colourless  oil  which  gradually  crystal- 
lises ;  it  melts  at  40°,  and  boils  at  280 — 285".  The  platinorhloride 
crystallises  with  2  mols.  HjO  ;  the  methiodide  melts  at  233° ;  the 
methochloride  melts  at  ^2°,  and  yields  an  anhydrous  j)latinochloride. 
Bromisoquinoline  benzyl  chloride  is  prepared  by  heating  the  base  with 
benzyl  chloride  for  two  hours  in  a  tube  at  140° ;  it  melts  at  115°  ;  its 
plafiywchloride  is  anhydrous.  That  the  bromine  atom  is  in  the  py- 
i-idine  ring  is  evident  from  the  fact  that  when  bromisoquinoline  is 
oxidised  with  potassium  permanganate  in  alkaline  solution,  it  yields 
a  bromopyridinedicarboxylic  acid  which  melts  at  237°;  its  barium  salt 
w^as  obtained. 

Xitrohromlsoqninoline  is  obtained  by  dissolving  bromisoquinoline 
(10  grams)  in  nitric   acid  of   sp.   gv.  1"52  (50   grams)  and   adding 
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SQl[ilinric  acid  of  pp.  gr.  1"84  (.50  grams)  while  stirring  and  cooling. 
The  mixture  is  allowed  to  stand  until  a  portion  of  it  gives  no  odour 
of  isoqninoline  when  warmed  with  soda,  and  is  then  poured  into 
water;  the  yellow  flocks  which  separate  are  washed,  dissolved  in 
alc-oliol,  and  the  solution  decolorised  with  animal  charcoal.  It  crys- 
tallises in  white  needles  which  melt  at  173^^  (uncorr.),  and  dissolve 
sparingly  in  cold  alcohol  ;  when  strongly  heated,  it  sublimes  in 
yellow  leaflets,  otherwise,  in  white  needles.  The  platinochloride 
crystallises  in  tables;  the  methiodide  forms  reddish-yellow  needles, 
and  melts  at  202"  ;  the  methochloride  is  more  soluble  than  the  meth- 
iudiiie,  and  crystallises  in  yellow  needles  which  melt  at  183° ;  its 
platniochloride  was  obtained. 

On  adding  ammonia  to  the  aqueous  liquid  from  which  the  yellow 
flocks  have  separated  (see  above),  a  second  nitrobi-omi>ioquinoline  is 
obtained  in  white  flocks;  after  crystallisation  from  alcohol,  it  melts 
at  158",  and  dissolves  in  hot  water,  alcohol,  and  glacial  acetic  acid. 
Bromisoquinoline  cannot  be  converted  into  a  nitro-derivative  by 
nitric  acid  alone,  even  when  beated  with  it. 

y\  midohrotnisoqHinoline  is  obtained  from  the  nitro-compound  melting 
at  173°  by  treating  it  with  hydrochloric  acid  and  stannous  chloride  in 
ale  iliol,  and  maybe  puritied  by  sublimation  ;  it  melts  at  136°,  and  dis- 
solves in  hot  water,  ether,  chloroform,  alcohol,  and  glacial  acetic  acid, 
and  with  a  red  colour  in  mineral  acids  ;  its  plafinncldoride  is  described  ; 
its  iiif^thiodide  cry.stallises  in  red  needles,  and  melts  at  243°. 

Dibromisoq^uinoline  is  prepared  by  diazotising  the  amido-compound 
in  the  presence  of  cuprous  bromide ;  6  grams  of  amidobromiso- 
quiiioline  are  dissolved  m  180  grams  of  water  containing  6  grams 
of  sulphuric  acid,  14  c.c.  of  a  freshly  prepared  15  per  cent,  solution 
of  sodium  niti'ite  are  added,  and  the  mixture  poured  slowly  into  a 
boiling  solution  (2  litresj  of  cupi'ous  bromide  in  aqueous  hydrobromic 
acid  ;  when  the  reaction  is  completed,  the  solution  is  mixed  with  sodium 
hydroxide,  distilled  with  steam,  and  the  white  flocks  whicb  pass  over 
are  crystallised  from  alcohol.  It  melts  at  138°,  and  dissolves  fairly 
easily  in  hot  water,  alcohol,  ether,  glacial  acetic  acid,  and  mineral 
acids.  A.  G.  B. 

New  Class  of  Organic  Bases.  By  C.  Stoehr  (J.  pr.  Chem  [2], 
43,  156 — 16u). — Besides  the  pyridine  bases  previously  described 
(tliis  vol.,  p.  579),  the  author  has  obtained  by  the  action  of  ammo- 
nium salts  on  glycerol  (this  vol.,  p.  219)  a  new  series  of  bases 
having  the  general  formula  CmH2„_4X3;  they  are  analogous  in  pro- 
perties to  the  pyridine  bases,  and  are  isomeric  with  the  aromatic 
diamines  and  hj'drazines,  the  ketines,  pyrimidines,  and  pyridazines  ; 
tliey  may  be  regarded  as  homologues  of  the  diamine  C4H4N'2- 

The  only  member  of  this  series  which  has  been  properly  investi- 
gated is  CfiH8N2 ;  it  is  a  clear,  strongly  retractive  liquid  boiling  at 
l-j.3-5 — 154°  (corr.)  without  decomposition.  It  has  all  the  properties 
of  a  pyridine  base,  but  is  equally  soluble  in  hot  and  cold  water  ; 
it  becomes  hot  on  the  addition  of  water;  it  is  volatile  in  steam, 
and  is  precipitated  from  its  aqueous  solution  by  potash;  its  odour 
is  very    similar    to    that    of    the    pyridine    bases    of    higher   mole- 
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cular  -weigrbt,  and  resembles  that  of  nicotine.  Its  sp.  gr.  at  074°  is 
1*0079.  The  hydrochloride  is  very  soluble  and  hyoroscopic  ;  it  sub- 
limes on  the  Avater-bath.  The  atirochloride,  CeHgXa.HAuCUj-IHoO, 
crystallises  in  brilliant,  lustrous,  long,  broad,  brittle  needles,  which 
are  sparingly  solnble  in  cold  water.     The  plaHnochloride, 

C6H8N,,H2PtCl6  +  3H,0, 

forms  lustrous  crystals  of  the  colour  of  potassium  dichromats,  and  is 
freely  soluble  in  water  ;  "when  heated  in  aqueous  solution,  a  heayy, 
yellow,  crystalline  po^wder,  consisting  of  the  salt  (CfiHsN'2)2,PtCl4,  is 
deposited,  and  from  the  filtrate  from  this  the  salt  (Csii>,'N.%'ilC\,VtCU 
separates  in  lustrous,  golden-yellow  crystals.  The  mercnrochloride 
forms  brilliant,  rhombohedral  crystals,  and  is  sparingly  soluble.  With 
methyl  iodide,  a  crystalline  ammonuim  iodide  was  obtained.  When 
oxidised  -with  permanganate,  the  base  yields  a  sparingly  soluble, 
nitrogenous  acid,  which  melts  at  250 — 251°  with  blackening;  the 
silver  and  copper  salts  are  sparingly  soluble,  and  in  aqueous  solu- 
tion the  acid  giyes  a  red  coloration  ^vith  ferrous  sulphate,  which  is 
permanent  when  heated. 

The  base,  CsHisXj  was  also  isolated  ;  it  boils  at  178"5°  (corr.)  ;  its 
sp.  gr.  at  0°/4°  is  0"9852 ;  it  is  volatile  with  steam  and  miscible  with 
water.  The  platinochloride,  aurochloride,  and  mercurochloride  were 
obtained. 

CTT'PIT 

The  author  suggests  the  formula  N<^-^ri-/-iTT^^  for  C4H4N2;  this, 

however,  is  identical  with  the  formula  for  the  ketine  derivatives. 

A.  G.  B. 
New  Base,  CsHioN.O,  from  Epichlorhydiin  and  Phenyl- 
liydrazine.  By  F.  Gerhard  {Ber.,  24,  352 — 357). — By  boiling 
epichlorhydrin  with  twice  its  weight  of  phenylhydrazine,  Balbiano 
oijtained  as  final  products  a  mixture  of  aniline  and  phenylhydrazine, 
and  explains  the  reaction  by  supposing  that  the  phenylhydrazine  fir>t 
forms  the  additive  compound  CaHjoNoO,  which  then  reacts  with 
the  phenylhydrazine  hydrochloride,  C9H1.X2O  +  PhXH-NH.,HCl  = 
PhXH.  +  XH4CI  +  H,0  +  CsHsNaPh.  The  author  has  prepai-ed 
this  intermediate  compound,  and   from  its  behaviour  concludes  that 

it  has  the  constitution  OH'CH^^.,-,"   ' -r^,  •    It  is  prepared  as  follows: 

CH.-^NPh 

— Epichlorhydrin  (1  part)  and  phenylhydrazine  (I"5  parts)  are 
allowed  to  remain  in  ethereal  solution.  At  a  temperature  below  15°, 
phenylhydrazine  hydrochloride  is  slowly  precipitated,  the  reaction 
being  ended  in  about  14  days.  On  evaporating  the  filtered  ethereal 
solution,  a  crystalline  mass  is  obtained,  which  is  purified  by  crystal- 
lisation from  ether  and  carbon  bisulphide,  and  finally  from  benzene. 
The  neAV  base  crystallises  from  ether  in  hard,  nacreous  prisms, 
melts  at  103 — 104°,  is  easily  soluble  in  warm  water,  ether, 
alcohol,  chloroform,  and  hot  carbon  bisulphide,  and  slowly  turns 
yellow  on  exposure  to  light.  By  boiling  with  phenylhydrazine  hydro- 
chloride in  benzene  solution  on  the  oil-bath,  decomposition  easily 
takes  place,  and  the  products  are    the  same   as    those  obtained  by 
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Balbiano.  namely,  aniline  and  ])henylpyrazole  (the  latter  gave  a 
platinum  salt  melting  at  173°).     The  plati7iochlnride, 

(C,H„XjO)2,H2PtCl6,2H20, 

obtained  by  adding  a  concentrated  hydrochloric  acid  solution  of 
platinic  chloride,  crystallises  in  beautiful,  yellowish-red  prismatic 
crystals,  melts  at  156°  with  decomposition,  and  is  easily  soluble  in 
warm  water  and  dilute  alcohol,  insoluble  in  ether. 

The  new  base  is  easily  acted  on  by  oxidising  agents.  Nitric  acid 
gives  a  vii)let  coloration,  which  turns  brown  with  excess  of  acid,  or  if 
left  for  a  time.  Chromic  acid  gives  a  bright  red  coloration.  Potassium 
permanganate  is  reduced.  With  ferric  chloride  and  hydrochloric  acid, 
it  gives  a  beautiful  wine-red  coloration.  On  reduction  with  sodinnx 
and  absolute  alcohol,  phenylhydrazine  is  formed.  The  acetyl  com- 
pound, ]S2PhH'C3H50Ac,  is  formed  by  boiling  the  base  with  acetic 
anhydride,  E,  C.  R, 

Constitution  of  Nicotine.  By  F.  Blau  (Ber.,  24,  32G— 329).— 
The  author  has  prepared  a-/i-dipiperidyl  and  compared  it  with  hexa- 
hydronicotine  obtained  from  nicotine  by  Liebrecht  (Abstr.,  1^86, 
161)  :  he  finds  that  these  two  compounds  are  not  identical. 

a-^-Dipyridyl  was  prepared  from  metaphenylenediamine  by  con- 
verting it  into  phcnanthroline  and  dipyridyldicarboxylic  acid.  The 
corrected  boiling  point  of  the  substance  is  295'5 — 296*5°. 

01.. fi-hipiperidyl  is  obtained  from  the  above  compound  by  reducing 
it  first  with  sodium  and  alcohol,  as  described  by  Ladenburg,  then  with 
sodium  and  amyl  alcohol,  as  described  by  Bamberger.  It  distils  at 
268 — 270'"',  and  the  distillate  solidifies  to  a  crystalline  mass  whicli 
melts  at  about  30° ;  but  on  account  of  the  hygroscopic  nature  of  the 
substance  the  melting  point  is  only  approximate.  The  hydrochloride 
is  easily  soluble  in  Avater,  very  sparingly  so  in  alcohol.  The 
platinocliloride  is  easily  soluble  in  water,  but  not  hygroscopic,  and 
somewhat  sparingly  soluble  in  alcohol.  The  aurochloride  is  not  so 
soluble  in  water,  crystallises  well,  melts  at  202^,  and  decomposes  at 
210°.  Liebrecht's  so-called  dipiperidyl  fiom  nicotine  is  liquid,  and 
yields  an  aurochloride  melting  at  131 — 132^".  a-S-Dipiperidyl  yields 
a  well  crystallised  compound  with  carbon  bisulphide,  and  also  a 
nitroso-compound. 

Prom  a  consideration  of  the  boiling  points  of  the  dipiperidyls  at 
present  known,  the  author  is  inclined  to  think  Liebrecht's  hexahydro- 
nicotine  does  not  belong  to  the  dipiperidyl  series.  He  is  at  present 
engaged  in  the  preparation  of  /3;^-dipiperidyl,  and  the  examination  of 
the  behaviour  of  hexahydronicotine  on  further  reduction. 

E.  C.  R. 

Isocinchonine.  By  0.  Hesse  (Annalen,  260,  21:^ — 226;  com- 
pare Coinstock  and  Koenigs,  Abstr.,  1887,  112i). — Isocinchonine, 
CigHsoXoO,  is  formed  when  commercial  cinchonine  sulplmie 
(30  grams)  or  the  free  base  is  dissolved  in  concentrated  sulphuric 
acid  (150  grams),  the  .solution  heated  at  60 — 80°  for  six  hours,  and 
then  kept  for  24:  hours  at  the  ordinary  temperature;  the  soluiiuu  is. 
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diluted,  gradually  mixed  -with  excess  of  soda,  and  extracted  with 
ether;  on  concentrating  the  ethereal  extract,  small  quantities  of 
hydrocinchonine  and  apocinchonine  are  deposited  in  crystals,  and 
on  furtber  evaporation,  there  remains  an  oily  residue  which  gra- 
dually solidifies,  and  from  which  pure  isocinchonine  can  be  obtained 
by  repeated  recrystallisation  from  ether,  or  by  converting  the  base 
into  the  hydrochloride.  Isocinchonine  crystallises  from  ether  in  com- 
pact, colourless,  anhydrous  prisms,  melts  at  125°,  volatilises  at  a  high 
temperature,  and  is  moderately  easily  volatile  with  steam ;  it  is 
rcMclily  soluble  in  alcohol,  ether,  acetone,  chloroform,  and  light  petro- 
leum, but  insoluble  in  water  and  alkalis.  Its  alcoholic  solution  turns 
i\d  litmus  blue,  but  has  no  action  on  phenoljihthalein  paper  ;  an 
absolute  alcoholic  solution  of  the  base  is  Iffivorotatory,  and  at  15" 
fa]  I,  =  — 53"7°  whenp  =  I,  and  [a]x)  =  — 55"6°  when  p  =■  3.  The 
lujdiochloride,  Ci9H2oX20,HCl  +  H2O,  prepared  by  neuti-alising  the 
ba>e  with  dilute  hydrochloric  acid,  crystallises  in  hexagonal  prisms, 
and  loses  its  water  at  140 — 150°,  the  anliA'drous  salt  melting  at  201°  ; 
it  is  readily  soluble  in  hot  water,  and  modei^ately  easily  in  alcohol  and 
chloroform,  but  only  sparingly  in  cold  water,  and  insoluble  in  ether; 
its  rotatory  power  at  15°  in  aqueous  solution  is  [ajp  =1  — 68'6  when 
_p  ^=  1,  and  [a]D  =  — 71'2°  when  p  =  '2,  but  the  addition  of  hydro- 
chloric acid  to  the  solution  diminishes  the  rotatory  power.  The 
plaiinochloride,  (Ci9Ho2X20)2,HoPtCl6  +  3HoO,  prepared  by  adding 
so  lium  plfitinochloride  to  an  aqueous  solution  of  the  hydrochloride, 
is  a  pale  yellow,  sparingly  soluble  compound.  The  acid  platirw- 
rhloride,  Ci9Hi2X20.fi2PtCl6  +  211.0,  is  precipitated  on  adding 
platinic  chloride  to  an  aqueous  solution  of  the  hydrochloride,  but 
the  yellow,  amorphous  compound  thus  produced  readily  loses  I  mol. 
H2O,  changing  into  a  crystalline  salt ;  the  latter  forms  orange  needles, 
and  is  rather  sparingly  soluble  in  hydrochloric  acid,  and  almost  insoluble 
in  cold  water.  The  auronliloride,  C]9ll22X20,2HAuCl4,  is  obtained  as  a 
yellow,  amorphous  precipitate  on  adding  auric  chloride  to  an  aqueous 
solution  of  the  hydrochloride  ;  it  is  sparingly  soluble  in  cold  water. 
The  mercurochloride,  Ci9H22N20,HHgCl3,  crystallises  in  small,  con- 
centrically grouped  needles.  The  normal  sulphate,  (Ci9H2oX20)2,H2S04 
+  (iH20,  crystallises  in  prisms,  and  is  readily  soluble  in  alcohol  and 
water  ;  the  acid  sulphate,  Ci9H22X20,H2S04  +  4H2O,  crystallises  in 
needles,  and  is  readily  soluble  in  hot,  but  only  moderately  easily  in 
cold,  water.  The  oxalate,  (Ci9H22X20).,H2C204,  thiocyanate,  hydriodlde 
(with  1  mol.  H2O),  and  the  zinc  double  salt,  Ci9H23X20,2HCl,ZnCl2, 
crystallise  in  needles. 

When  "  pure  "  commercial  dinchonine  acid  sulphate  is  boiled  with 
dilute  sulphuric  acid  as  described  by  Jungfleisch  and  Leger  (Abstr., 
1888,  380),  small  quantities  of  apocinchonine  and  cinchonigine  are 
formed,  but  cinchonibine  and  the  two  hydroxy-bases  described  by 
Jungfleisch  and  Leger  are  not  produced  ;  cinchonifine  and  cinchonil- 
ine  are  probably  identical  with  hydrocinchonine  and  apocinchonine 
respectively,  and  cinchonigine  is  identical  with  isocinchonine. 

When  cinchonine  sulphate  is  treated  with  sulpbiiric  acid  and  oxalic 
acid  at  125 — 130°.  as  described  by  Caventou  and  Girard.  it  yields 
hydrocinchonine,  isocinchonine,  and  a  base  which  is  probably  identical 
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•with  that  formed  by  heating-  cinchonicine  oxalate  with  snlphnric  acid  ; 
it  vvniiM  seem,  therefore,  that  in  this  reaction  some  of  the  cinchonine 
is  converted  into  cinchonicine,  F.   S.   K. 

Veratrine.  By  S.  Straxskt  (Monatsh.,  U,  482— 485).— The 
alkaloid  dissolves  readily  in  most  solvents,  such  as  xylene,  glycerol, 
aniline,  acetone,  chloroform,  and  amyl  alcohol.  On  distillation  with 
alcoliolic  potash,  commercial  veratrine  gave  rise  to  the  two  bases 
cevidine  and  veratroine ;  angelic  and  veratric  acids  were  simul- 
taneously formed,  and  tlie  latter  identified  both  by  its  melting 
point  (179'5°)  and  by  a  combustion.  When  distilled  with  aqueous 
potash,  the  yellow,  resinous  mixture  of  bases  furnished  methylamine, 
recognised  by  its  forming  the  characteristic  platinochloride,  and  a 
yellow  oil  having  an  odour  resembling  that  of  the  homologues  of 
pyridine.  The  author  has  also  investigated  the  behaviour  of  vera- 
trine when  distilled  with  zinc  dust  and  when  oxidised  with  potassium 
permatigjinate.  In  the  former  case,  no  recognisable  product  was 
obtained  ;  in  the  latter  traces  of  oxalic  acid  were  formed  (compare 
Bosetti,  Arch.  Pliarm.,  1883,  81,  and  Ahrens,  Abstr.,  189U,  1148). 

G.  T.  M. 

A  Double  Salt  of  Cocaine.  By  W.  Muller  (Chem.  Centr.,  1890, 
ii,  818  ;  from  Fhann.  Zeit.,  35,  b'22). — On  adding  cocaine  hydro- 
chloride to  a  solution  of  mercuric  chloride  (1  :  50).  a  milkiness  soon 
forms  which  gradually  increases  to  a  voluminous  precipitate.  It  is 
the  double  salt  CnHo.iNOi.HCl.HgCL  +  2HoO,  sparingly  soluble  in  cold 
wjitcr,  somewhat  more  soluble  in  alcohol  ;  it  forms  slender  crystals, 
and  melts  at  124°.  If  heated  with  hydrochloric  acid  in  the  absence 
of  air,  benzoic  acid,  methyl  benzoate,  aiid  ecgonine  hydrochloride  are 
formed.  After  agitating  the  aqueous  solution  with  chloroform,  cocaine 
can  be  detected  in  the  former  with  picric  acid.  Alcoholic  potash 
decomposes  the  double  salt,  mercuric  oxide  being  precipitated  and 
ethyl  benzoate  formed.  J.   W.   L. 

Cocaine  Chromate.  By  W.  Muller  (Chem.  Centr.,  1890,  ii, 
818 — 819  ;  from  Fhann.  Zeit.,  35,  594). — If  a  concentrated  solution 
of  c  caine  is  treated  with  a  4 — 5  per  cent,  solution  of  chromic  acid, 
a  j)recipitate  is  gradually  formed  of  a  thick,  tarry  nature,  which  finally 
chnnges  to  a  light-yellow,  amorphous  precipitate  of  the  composition 
Ci:H..,X04,H2Cr04  +  H2O.  In  the  presence  of  free  hydrochloric  acid, 
the  '-hromate  is  precipitated  almost  quantitatively,  and  is  of  a  lemon- 
yelhnv  colour  ;  O'OOl  gram  is  precipitable.  It  is  not  hygroscopic,  is 
sparingly  soluble  in  cold  water,  but  readily  so  in  hot  water,  from 
which  it  crystallises  in  orange-coloured  needles  which  darken  on 
exposure  to  the  light. 

The  precipitation  in  acid  solution  may  serve  to  distinguish  cocaine 
from  other  alkaloids.  Potassium  dichromate  precipiiares  the  same 
double  salt  in  neutral  solution;  but  normal  potassium  chromate  pro- 
duces no  precipitate  in  the  neutral  solution  ;  on  the  addition  of  acid, 
the  double  salt  is  formed.  It  melts  at  127°.  By  treating  it  with 
fuming  nitric  acid,  drying,  and  then  adding  alcoholic  potash,  the 
odour   of  peppermint  is    perceptible,    which  De    Silva   considers  as 
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characteristic  of  cocaine.  If  the  chromate  is  warmed  with  alcoholic 
potash,  the  odour  of  ethyl  benzoate  is  perceptible.  The  chromate  is 
insoluble  in  benzene,  and  but  sliglitly  soluble  in  chloroform. 

J.  W.  L. 

Oxidation  of  Hygrine.  Bj  C.  Liebermaxx  and  O.  KuHLixa 
(Ber.,  24,  4u7 — iloj. — Liebermann  has  already  shown  (Abstr.,  1889, 
732)  that  the  liygrine  obtained  from  coca  or  traxillo  leaves  is  a 
mixture  of  liquid  bases  which  are  very  difficult  to  separate.  He 
succeeded  in  isolating  two  constituents,  and  termed  them  "  low- 
boiling  hygrine,"  CgHisNO,  and  "high-boiling  hygrine,"  CuHjiNoO. 
A  crude  hygrine,  from  which  the  same  compounds  may  be  separated, 
has  been  obtained  in  larger  quantity  from  Peruvian  cusco  leaves. 
The  low-boiling  hygrine  yields  a  hydrochloride,  CgHisXOjHCl,  crystal- 
lising in  beautiful  needles  if  moisture  be  excluded,  and  a  hijdriodide, 
CsHi5N0,HI,  of  similar  appearance ;  the  high-boiling  hygrine  forms 
a  hydrohromide,  Ci4HoiNoO,2HBr,  and  a  hydriodide,  CuH.24XoO,2HI, 
also  crystallising  in  colourless  needles. 

Many  unsuccessful  attempts  were  made  to  obtain  crystallised 
products  by  the  oxidation  of  hygrine  ;  at  length  it  was  found  that  the 
follovNung  method  yielded  good  results  : — 40  grams  of  hygrine  is  mixed 
"svith  a  solution  of  100  grams  of  chromic  auliydride,  and  150  grams  of 
concentrated  sulphuric  acid  in  about  600  grams  of  water,  and  the 
mixture  boiled  for  4 — 5  hours.  After  removal  of  chromium  and 
sulphuric  acid,  the  solution  is  boiled  with  baryta- water,  treated  with 
carbonic  anh^'dride,  and  the  remainder  of  the  barium  exactly  pre- 
cipitated with  sulphuric  acid.  The  filtrate  is  evaporated  to  a  small 
bulk,  and  treated  with  freshly  precipitated  copper  oxide;  the  copper 
salt  thus  formed,  when  purified,  crystallises  in  pale-blue  needles, 
reidily  soluble  in  water  and  alcohol,  and  has  the  composition 
(C6H,oN02)2Cu.  It  is  readilj  converted  into  the  corresponding  acid, 
which  may  be  termed  hygric  acid,  CeHnXO-a.  This  forms  colourless, 
stellate  groups  of  needles,  is  readily  soluble  in  water,  alcohol,  and  hot 
chloroform,  insoluble  in  ether  and  benzene,  and  is  somewhat  hygro- 
scopic if  not  quite  pure  ;  after  drying  at  60"",  it  melts  at  164'',  but 
untier  ordinary  circumstances,  becomes  plastic  at  85^,  and  finally 
melts  completely  at  130°.  This  behaviour  may  possibly  be  due  to  the 
absorption  of  water  from  the  atmosphere.  It  decomposes  if  strongly 
heated,  evolving  vapours  which  smell  like  pyridine  ;  it  reduces  potas- 
sium permanganate  in  the  cold.  Its  hydrochloride,  CfiHuNOojHCI, 
cry.stallises  in  beautiful  needles,  and  melts  at  188°  ;  the  aurochloride, 
C6Hn^02,HAuCli,  is  an  oil. 

Attempts  were  also  made  to  prepare  the  calcium  and  barium  salt?, 
but  without  success,  owing,  probably,  to  the  fact  that  the  compound 
is  the  carboxylic  acid  of  a  strong  base,  and  the  acid  nature  of  the 
compound  is  so  much  weakened  that  its  salts  with  those  metals  are 
very  unstable.  The  composition  and  general  properties  of  the  acid 
make  it  not  improbable  that  it  is  a  piperidinecarboxylic  acid, 
CoXHio'COOH.  When  quickly  heated  to  300°  with  concentraied 
sulphuric  acid,  it  yields  a  mixture  of  pyridine  and  piperidine  ;  if  also 
the  acid  is  boiled  with  an  excess  of  auric  chloride,  gold  is  precipitated, 
and  a  mixture  of  pyridine  and  piperidine  aurochlorides  is  obtained. 
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From  these  results,  as  well  as  from  the  composition  of  the  alkaloid, 
the  latter  cannot  he  a  triniethylquinoline,  as  sug^gested  by  Hesso 
(Pharm.  Zeit.,  1887,  6G9).  It  is  more  probably  a  hydroxy-allyU 
piperidine,  CaNHu/OCsHj,  or  has  possibly  the  coostitutiou 

^'^'^CH(OH)-CH,' 

The  high-boiling  hygrine,  on  oxidation,  also  yields  hygric  acid, 
although  in  much  smaller  quantity,  and  is  therefore  likewise  clo.«-ely 
connected  with  piperidine.  H.   G.  C. 

Cjrtisine.  By  K.  Buchka  and  A.  Magalhaes  (Ber.,  24,  253—260). 
— Cytisine  may  be  prepared  by  the  following  method  more  readily 
than  by  Partheil's  process  (this  vol.,  p.  231)  : — the  ground  laburnum 
seeds  are  extracted  with  dilute  hydrochloric  acid,  and  the  solution, 
after  concentration,  is  made  alkaline  and  extracted  with  chloroform. 
On  distilling  off  the  latter,  cytisine  j*emains  as  a  pale-yellow  oil  which 
quickly  solidifies  to  a  crystalline  mass,  and  may  be  obtained  almost 
colourless  by  repeated  crystallisation  from  absolute  alcohol.  It  forms 
transparent,  envelope-shaped  crystals,  melts  at  156°  (uncorr.), 
and  may  be  sublimed  ;  it  is  very  i*eadily  soluble  in  water,  alcohol, 
benzene,  and  chloroform,  but  insoluble  in  carbon  bisulphide  and  light 
petroleum.  Analysis  and  determination  of  the  molecular  weight  by 
Raoult's  method  have  confirmed  the  formula  CnHuNoO,  first  given 
by  Partheil.  It  yields  two  hydrochlorides,  the  first  of  which, 
CiiHi4X20,HCl,  is  obtained  by  passing  hydrogen  chloride  into  a 
chlorofoi'm  solution  of  the  base ;  the  dried  salt  is  an  amorphous 
powder,  but  it  crystallises  from  alcohol  in  colourless,  monosymmetric 
prisms  (a  :  b  :  c  =  0"7ol  :  1  :  0'71-i;  /3  =  107'5°),  containing  ^  mol. 
alcohol.  The  dihydrochloride,  CnHuNiO,2HCl  -f  2^H20,  is  obtained 
by  acting  on  the  base  with  an  excess  of  hydrochloric  acid,  and 
crystallises  from  water  in  small,  hard,  colourless  crystals.  The  base 
also  forms  two  platinocJdorides,  (CuHuXoO;2,Il2PtCl6  -f-  2H2O  and 
CnHi4XoO,H2PtCl6  +  2iH20.  The  latter  has  already  been  de- 
scribed by  Partheil  ;  the  former  ci'ystallises  in  pale-yellow,  lustrous 
needles  or  plates,  is  sparingly  soluble  in  water,  and  decomposes  on 
heating  without  melting.  The  aurochloride  has  also  been  described 
by  Partheil ;  the  zincochloi-ide,  CuHuXoO.HaZuCb,  forms  small, 
colourless,  transparent  crystals  very  readily  soluble  in  water. 

On  distillation  with  soda-lime,  cytisine  yields  a  distillate  which 
smells  sti-ongly  of  pyrroline,  and  of  pyi'idine  and  qninoline  bai-es. 
Pyrroliue  is  also  formed  by^  heating  cytisine  alone  or  with  zinc-dust. 
Potassium  permanganate  converts  the  base  into  a  syrupy  acid 
insoluble  in  ethei*.  H.  G.  C. 

Crystals  Occurring  in  the  Nuclei  of  the  Liver  Cells.  By  Y, 
Graxdis  (Eewl.  Acad.  Lincei.,  6,  ii,  213—218  and  230— 2.^5).— The 
author  has  previously  described  (Atfi.  Acad.  Heal.  Torino,  Mai(;li, 
188'J)  certain  crystals  found  exclusively  in  the  cell  nuclei  of  the  liver 
and  ^ome  other  oi-gans  of  adult  and  old  dogs.  On  account  of  the 
interfei-ence  of  the  enveloping  nuclear  matter,  the  reactions  given  by 
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the  crystals  in  situ  ander  the  microscope  were  untrastworthr,  but  the 
author  has  now  succeeded  in  separating  them,  and  has  extracted 
from  them  a  new  alkaloid  or  ptomaine  which  he  terms  gerontine. 
Gerontine  is  a  strongly  basic  compound  isomeric  with  cadaverine  ;  it 
is  a  he  ivy,  yellowish  liquid  which  resinifies  on  standing.  It  has  a 
disgusting  odour,  dissolves  in  water,  and  gradually  crystallises  onfc 
from  its  solution  in  spherical  tufts  ;  wlien  heated  with  caustic  potash, 
an  alkaline  gas  is  evolved.  The  hydrochloride  crystallises  from 
absolute  alcohol  in  very  deliquescent,  rectangular,  and  oblique  prisms. 
The  plafinochoride,  C3Hi4N2,H3PtClfi,  crystallises  in  tufts  of  pale- 
yellow,  spindle-shaped  needles  readily  soluble  in  water,  but  insoluble 
in  alcohol.  It  blackens  and  decomposes  at  215"^.  The  aurochloride 
crystallises  in  yellow  needles  ver^-  soluble  in  alcohol  and  water. 
A  compound  of  the  hydrochloride  with  mercuric  chloride, 
C6H4N.,,2HCl,HgCl2  +  2H2O,  may  also  be  obtained :  it  crystallises  in 
deliquescent,  rectangular  prisms  and  cubes,  and  decomposes  when 
heat'  d  above  100°.  The  picrate  forms  very  soluble,  yellow,  twinned, 
lenticular  crystals.  A  benzoyl  derivative  crystallises  in  rectangular 
prisms  which  melt  at  175 — 176°.  With  phosphotungstic  acid,  geron- 
tine yields  a  white,  granular  precipitate  which  crystallises,  on  cooling, 
in  rectangular  prisms  ;  with  phosphomolybdic  acid,  a  pi-ecipitate  of 
yello\s',  hexagonal  crystals  is  obtained,  which  turn  first  green  and  then 
blue;  potassium  bismutho-iodide  yields  a  precipitate  of  red  prisms; 
witli  potassium  iodide,  an  amorphous,  yellow  pi'ecipitate  ;  with  tannic 
acid,  a,  white,  amorphous  precipitate  which  turns  brown  after  a  time ; 
witli  Frohde's  reagent,  a  transient,  red  coloration  is  obtained.  From 
various  considerations,  the  author  concludes  that  the  nuclear  crystals 
consist  of  gerontine  phosphate.  S.  B.  A.  A. 

Synthesis  of  Proteids.  By  P.  Schutzenberger  (Compt.  rend., 
112,  198 — 201). — The  author's  previous  researches  on  the  decompo- 
sition of  albumin  in  presence  of  alkalis  (Abstr.,  1888,  971)  lead  to 
the  conclusion  that  albumin  may  be  broadly  regarded  as  formed  from 
HX.,Oi  +  2NH:,  +  3C,„H,,„  +  jNOo  -1-  3C„H.,),  _  iNO.  with  elimina- 
tion of  8  mols.  H2O.  This  Avould  give  Cq  +  oR-iq  _  sN'sOg,  and  ii  q  = 
28.  the  percentage  composition  calculated  from  the  formula  agrees 
closely  with  that  of  albumin. 

Amido-compounds,  C,„H2„j  +  iN02  and  C„H2n  -  1NO2.  mixed  with 
about  10  per  cent,  of  urea,  were  finely  powdered,  dried  at  110°,  and 
intimately  mixed  with  1"5  times  the  weight  of  phosphoric  anhydride, 
and  heated  in  an  oil-bath.  At  120°,  there  is  no  change,  but  at  125°, 
dehydration  takes  place  very  rapidly,  and  the  mixture  becomes  pasty, 
but  solidifies  to  a  compact  product  without  any  appreciable  darkening. 
The  product  is  dissolved  in  water,  the  solution  mixed  with  seA'eral 
times  its  volume  of  alcohol,  and  the  pasty  precipitate  washed  with 
alcohol  and  redissolved  in  water.  Phosphoric  acid  is  removed  by 
nrans  of  baryta,  and  the  filtered  liquid,  when  concentrated  on  a 
wafer-bath,  yields  an  amorphous  product,  soluble  in  water,  but  pre- 
cipitated as  a  curdy  mass  on  the  addition  of  alcohol.  Aqueous  solu- 
tions of  the  product  are  precipitated  by  tannin,  picric  acid,  mercuric 
chloi'ide,  acid  mercuric  nitrate,  Millou's  reagent,  potassium  diiodide, 
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mercuric  potassium  iodide,  phosphotuTigstic  acid  in  presence  of 
hydrochloric  acid,  phosphomolybdic  acid,  and  lead  acetate  and  liasic 
acetate.  Potassium  fcrrocjanide  gives  no  precipitate  in  a  cold  solu- 
tion in  presence  of  acetic  acid.  With  caustic  potash  and  copper 
sulphate,  a  rose  i-ed  coloration  is  formed.  Heated  with  nitiic  acid 
and  evaporated  with  excess  of  the  acid,  the  product  yields  a  yellow 
residue  which  becomes  orange  in  contact  with  ammonia,  and  when 
heated  decomposes  suddenly,  leaving  a  bulky  mass  of  carbon.  Its 
behaviour  in  this  respect  is  similar  to  that  of  gelatin.  When  heated 
on  platinum,  the  compound  carboTiises  and  swells  up,  evolvincr  the 
characteristic  odour  of  burning  nitrogenous  animal  matter. 

C.  H.  B. 

Action  of  Glycerol  on  Egg  Albumin.  By  Y.  Graxdis  (Bend. 
Acad.  Liiicei,  6.  ii,  13^^ — l-io). — Bei-theiot  found  that  when  glycerol  is 
left  in  contact  with  albumin,  it  is  converted  into  sugar,  and  su;,'<^ested 
that,  in  virtue  of  this  reaction,  sugar  might  be  formed  from  the 
animal  fat.  The  author  has  examined  the  change  produced  by  the 
reaction  in  the  albumin.  Purified  egg  albumin  was  boiled  Avith  an 
equal  volume  of  pure  glycerol  (sp.  gr.  =  l-2o)  for  one-half  to  one 
hour,  filtered,  and  the  filtrate  extracted  with  at  least  10  vols,  of 
alcohol  (90°)  containing  a  little  ether.  The  extj-act  is  a  milky  liquid 
which  in  a  day  or  two  leaves  a  white,  flocculent  deposit ;  this  dissolves 
in  boiling  Avater,  forming  a  heavy,  opalescent  solution  not  coagulated 
by  boiling,  and  unaffected  by  the  addition  of  acetic  or  hydrochloric 
acids,  or  of  a  concentrated  solution  of  sodium  chloride.  The  addition 
of  a  concentrated  solution  of  sodium  sulphate  or  chloride,  tutTether 
with  a  drop  of  acetic  acid,  produces  a  flocculent  precipitate  soluble  in 
the  boiling  liquid.  Concentrated  nitric  acid  gives  a  precipitate  which 
dissolves  on  heating,  forming  a  pale-yellow  solution,  which  acquires  a 
reddish-violet  coloration  on  the  addition  of  soda  and  a  drop  of  copper 
sulphate.  It  is  also  precipitated  by  the  other  reagents  for  prote'ids. 
In  its  reactions  it  strongly  resembles  hemialbumose,  but  it  does 
not  appear  to  have  the  same  percentage  composition,  approximating 
in  this  respect  to  antipeptone.  It  is  probably  identical  with  the 
compound  obtained  by  Honig  (Chem.  Zeit.,  1890,  JS'os.  53  and  55), 
but  if  so,  its  alleged  solubility  in  alcohol  and  ether  must  be  due  to 
the  use  of  a  quantity  of  the  solvent  insufficient  to  precipitate  it  from 
its  solutions.  It  appears  to  be  formed  by  the  direct  action  of  crlvcerol 
on  albumin,  since  it  may  be  obtained  without  the  aid  of  heat  by 
leaving  the  two  substances  in  prolonged  contact  at  the  ordinary 
temperature.  Assuming  that  the  proteid  is  hemialbumose,  it  is 
probable  that  as  a  first  step  to  its  conversion  into  sugar,  the  glycerol 
is  dehydrated  and  converted  into  acraldehyde. 

When  an  aqueous  solution  of  the  purified  proteid  is  treated 
with  a  quantity  of  alcohol  insufficient  to  form  a  precipitate,  and 
allowed  to  remain  for  about  three  months,  a  crystalline  deposit  of  very 
thin,  brilliant,  rhomboidal,  curved  plates  is  formed.  These  crystals 
are  insoluble  in  hot  water,  and  in  concentrated  sulphuric  acid  and 
potash;  they  are  turned  yellow  by  iodine,  but  are  not  affected  by 
Millon's  reagent,  and  do  not  react  with  alloxan.  S.  B.  A.  A. 
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Decomposition  Products  of  Proteids.  By  M.  Siegfried  (Ber., 
24,  418— 4o2).— It  has  beeu  shown  by  Dreschsel  (Abstr.,  1889,  1021, 
this  vol.  p.  95)  that  two  bases  may  be  isolated  by  means  of  phospho- 
molybdic  acid  from  tlie  products  of  decomposition  of  casein  with  hydro- 
chloric acid,  and  that  one  of  them  when  heated  with  baryta-water 
yields  carbamide.  The  author  has  extended  the  investigation  to 
other  proteids,  with  the  results  given  in  this  paper. 

400  grams  of  conglutin  is  boiled  with  1600  c.c.  of  15  per  cent, 
hydrochloric  acid  and  100  grams  of  stannous  chloride  for  72  hours,  air 
being  excluded,  and  the  product  after  dilution  to  7  litres,  is  saturated 
with  hydrogen  sulphide  ;  the  filti'ate  is  evaporated,  and  a  solution  of 
2500  grams  of  crystallised  phosphomolybdic  acid  added,  preferably  to 
the  hot  solution,  and  the  precipitate  washed  with  a  solution  of  phos- 
phomolybdic acid  in  dilute  sulphuric  acid  until  free  from  chlorine. 

The  filtrate  in  addition  to  the  decomposition  pi'oducts  obtained  by 
Ritthausen  (this  Journ.,  1870,  719,  721)  and  Schulze  (Ab.str.,  1885, 
581,  916),  namely,  glutamic  acid,  tyrosine,  leucine,  aspartic  acid, 
and  phenylalanine,  also  contains  a  compound  which  remains  after 
separation  of  the  foregoing  substances  as  a  syrup.  On  the  addition  of 
an  alcoholic  solution  of  hydrogen  platinochloride,  it  yields  a  platino- 
chloride,  which  is  reconverted  by  the  action  of  hydrogen  sulphide 
and  hydrated  lead  oxide  into  the  base.  This  separates  as  a  granular 
precipitate  on  the  addition  of  ether  to  its  alcoholic  solution;  it  has 
the  empirical  formula  C4IISXO2,  and  belongs  to  the  class  of  gluco- 
proteins  described  by  Schiitzenberger  (Abstr.,  1879,  542). 

The  precipitate  obtained  with  phosphomolybdic  acid  is  boiled  with 
baryta-water,  filtered,  the  barium  exactly  precipitated  with  sulJDhuric 
acid,  again  filtered,  and,  after  the  addition  of  an  excess  of  hydrochloric 
acid,  evaporated  to  a  syrup.  By  repeated  precipitation  with  alcohol, 
this  can  be  separated  into  a  more  readily  soluble  and  a  less  readily 
soluble  portion.  From  both  fractions,  however,  a  platinocJiluride, 
•C8H22N203PtCl6,  and  a  double  salt  with  silver  nitrate, 

C6H,3]^302,HN03,AgN03, 

were  obtained ;  both  salts  have  the  same  composition  as  those 
obtained  by  Dreschsel  from  casein.  The  former  crystallises  when  pure 
in  orange  needles,  but  is  frequently  obtained  as  an  oil.  The  second 
forms  light,  slender  needles,  but  always  contains  small  quantities 
of  an  amorphous  silver  salt. 

These  three  salts  may  be  more  readilj'  prepared  in  the  following 
manner : — The  precipitate  obtained  with  phosphomolybdic  acid  is 
dissolved  in  hot  water,  decomposed  with  a  slight  excess  of  baryta- 
water,  the  filtrate  saturated  with  carbonic  anhydride,  and  heated  for 
half  an  hour  to  boiling.  Silver  nitrate  is  then  added  directly  to  the 
solution  until  no  further  .'reparation  of  the  amorphous  silver  salt  takes 
place.  After  remaining  for  12  hours,  the  precipitate  is  separated,  the 
filtrate  evaporated  to  a  .syrup,  and  alcohol  is  added  in  small  quanti- 
ties ;  the  silver  salt  of  the  base  which  j-ields  the  above  platino- 
chloride first  separates  as  an  oily  precipitate,  and  is  quite  free  from 
the  salt  CBHi3X30o,HN03,AgN03,  which  separates  completely  on 
fui'ther  addition  of  alcohol  and  ether.     The  oily  silver  salt  is  then 
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converted  into  the  platinochloride,  by  decomposinpf  it  with  hvdrofren 
sulphide,  evaporating  to  a  small  bulk,  and  adding  hvdrogen  platino- 
chloride, alcohol,  and  ether. 

When  phosphonioljbdic  acid  is  added  to  the  product  of  the  reaction 
of  hydrochloric  acid  and  20  grams  of  glutenfibrin,  hemiprote'in,  oxv- 
protosulphonic  acid,  or  egg-albumin,  a  precipitate  is  formed  from 
which  in  all  cases  the  above  platinochloride  and  crystalline  and 
amorphous  silver  salts  may  be  obtained.  The  egg-albumin  product 
contains  other  bases  which  have  not  as  yet  been  isolated. 

The  amorphous  silver  salt,  which  appears  to  have  the  composition 
CiiHnXgOHAg^,  when  decomposed  by  hydrogen  sulphide  and  treated 
Avith  hydrochloric  acid,  yields  the  compound  ChH.>oXr06,2HC! 
crystallising  in  short  prisms;  the  platinochloride,  C8H22N,,03PtCl6, 
was  found  to  contain  1  mol.  alcohol  of  crystallisation,  and  has  there- 
fore the  composition  C6Hi4NoOo,H2PtCl6  +  EtOH.  On  treating  it 
with  hydrogen  sulphide  and  adding  hydrochloric  acid,  it  yields 
the  hydrochloride,  C6Hi4X.,Og,2HCl,  crystallising  in  lustrous  needles. 
The  compound  C6HuX202,H..PtCl6  +  MeOH  has  also  been  prepared. 

When  the  platinochloride  containing  1  mol.  alcohol  is  freed  from 
platinum  and  heated  with  baryta-water  at  150°,  a  product  is  formed 
Avhich  yields  a  platinochloride  containing  no  alcohol,  namely, 
CrtHuXiOoJioPtCle.  If  the  corresponding  hydrochloride  is  heated  with 
alcohol  and  hydrogen  platinochloride,  it  again,  however,  vields  the 
original  platinochloride.  This  is  due  to  the  fact  that  the  base  is 
converted  by  heating  with  baryta-water  into  an  optical  isomeride,  for 
whereas  the  solution  of  the  original  base  is  stronglv  dextrorotatory, 
the  solution,  after  heating,  is  practically  inactive.  This  behaviour  is 
analogous  to  that  of  the  optically  active  amido-acids,  observed  by 
Schultze  {loc.  cit.).  H.  G.  C. 

Preservation  of  Oxyhaemoglobin.  By  L.  Fredericq  {Trav.  de 
Lab.  de  L.  Fredericq,  Liege,  3,  109). — Solutions  of  crystals  of 
oxyhfemoglobin  can  be  kept  unchanged  for  months  in  contact  with 
the  air  provided  that  the  atmospheric  micro-organisms  be  excluded 
by  cai'eful  antiseptic  precautions.  In  sealed  tubes,  the  pio-ment 
changes  to  merh^moglobin  after  the  lapse  of  some  months  ;  if,  how- 
ever, putrefaction  occurs,  reduced  haemoglobin  makes  its  appearance 
(compare  Teo,  Abstr.,  1890,  1012).  W.  D.  H. 

Preservation  of  Haemocyanin.  By  L.  Fredericq  {Trav.  de 
Lab.  de  L.  Fredericq,  Liege,  3.  19-i). — Htemocyanin,  when  preserved 
in  a  closed  vessel,  even  though  putrefaction  may  occur,  remains 
unaltered  in  its  characteristic  properties  for  at  least  six  months. 

W.  D.  H. 

Electrolysis  and  Putrefaction  of  Bile.  By  G.  K  Stewart 
(Studies  from  Physiol.  Lab.,  Oicens  College,  1,  201 — 206). — When  ox 
bile  putrefies,  the  pigment  changes  to  brown  and  ultimately  to  yellow, 
and  Gmelin's  colour  reaction  is  no  longer  given.  Bile  pigment 
slowly  undergoes  the  same  change  even  if  putrefaction  is  prevented. 
W^.hen  bile  is  electrolysed  in  a  U-tube,   changes  take  place  at  the 
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negative  pole  similar  to  those  just  mentioned.  In  the  earlier  stao'es, 
reversal  of  the  current  restores  the  original  colour.  The  anode  lias  an 
oxidising,  the  cathode  a  reducing,  action.  During  all  these  changes, 
hoAvever,  the  spectrum  remains  unaltered,  except  that  the  absorption 
bands  become  slightly  less  marked  under  anodic,  more  marked  under 
cathodic,  influence.  Cholohsematin,  to  which  the  bands  of  ox-bile 
are  due,  must,  therefore,  difPer  in  stability  from  the  bile  pigments 
proper.  The  bile  salts  are  electrolytes,  and  an  acid  constituent  of 
these  crystallises  at  the  anode  in  long  needles ;  but  the  conductivity 
of  bile  salts  is  small  as  compared  with  that  of  the  inorganic  constituents 
of  the  secretion  (compare  Haycraft  and  Scofield,  Abstr.,  1890,  181). 

W.  D.  H. 
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Respiratory  Exchanges  in  Animals.  By  H.  C.  Chapmax  and 
A.  P.  Bkubaker  (Proc.  Acad.  Xat.  Sci.,  Philadelphia,  1891,  13 — 44). 
— A  series  of  analyses  relating  to  the  consumption  of  oxygen  and  the 
production  of  carbonic  anhydride  were  perfoi'med  with  a  Regnault- 
Reiset  apparatus,  on  a  number  of  animals,  chiefly  rabbits.  It  was 
found  that  on  the  average  the  rabbit  consumes  2'01  grams  of  oxygen 
per  hour,  and  0"8  gram  of  oxygen  per  hour  per  kilo,  of  body 
weight,  and  produces  25  grams  of  carbonic  anhydride  per  hour,  and 
11  grams  of  carbonic  anhydride  per  hour  per  kilo,  of  body  weight ; 
the  respii^atory  quotient  averaging  09.  W.  D.  H. 

Action  of  Organic  Acids  on  Salivary  Digestion.  By  0.  John 
(Virchow's  Archil- ,  122,  271- — 283). — The  addition  of  minute  quanti- 
ties of  organic  acids  (formic,  succinic,  acetic,  oxalic,  malic,  lactic, 
butyric,  &c.)  to  saliva,  and  the  influence  of  such  additions  on  the 
activity  of  its  amylolytic  ferment,  were  carried  out  in  artiticinl  diges- 
tion experiments,  and  the  conclusions  arrived  at  are  the  following  : — 

(1.)  In  very  small  quantities,  these  acids  act,  as  hydiochloric  acid 
has  been  shown  previously  to  act  (Chittenden  and  Smith,  Abstr., 
1886,  638),  favourably  on  the  diastatic  activity  of  saliva. 

(2.)  This  action  depends  on  the  formation  of  a  compound  with  the 
alkaline  constituents  of  the  saliva. 

(3.)  Very  small  quantities  of  free  acid,  however,  retard  the  action 
of  the  ferment. 

(4.)  The  coefficient  of  retardation  stands  in  no  relation  to  the 
chemical  constitution  of  the  acid.  Oxalic  acid,  of  the  acids  usfed,  is 
the  most  powerful  in  this  direction,  and  of  the  acids  most  commonly 
found  in  ordinary  foods,  acetic  acid  is  the  least  powerful. 

(6.)  A  comparison  is  drawn  between  the  action  of  these  acids  on 
the  salivary  enzyme,  and  the  similar  action  they  have  on  bacterial 
activity.  W.  D.  H. 
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Hydrochloric  Acid  in  Gastric  Juice.  By  E.  Salkowski  and 
"M.  KuMAGAWA  {Virchuw's  Archiv,  122,  235 — 252).  G.  Klemperer 
(Zcit.  Klin.  Med.,  14)  states  that  noiif  of  the  chemical  methods  for 
the  estimation  of  free  liydrochloric  acid  in  gastric  juice  takes  into 
account  the  possibility  that  the  acid  may  be  united  to  organic  bases, 
such  as  leucine  and  glycocine,  basic  products  of  the  lactic  acid 
fermentation,  and  quinine.  A  repetition  of  some  of  Klemperer's 
experiments  with  artificial  mixtures  containing  such  bases  led  to  the 
following  I'esults.  It  was  found  that,  although  the  acid  might  be 
united  to  bases  of  the  amido-acid  series,  as  for  instance,  to  form  leucine 
hydrochloride,  it  still  remains  physiologically  active,  that  is  to  sav, 
digestion  occurs  as  well  in  a  mixture  containing  leucine  hydrochloride  as 
in  one  containing  an  equivalent  amount  of  free  hydrochloric  acid.  For 
all  practical  physiological  purposes,  the  hydrochloric  acid  is  as  free  in 
such  compounds  as  if  it  were  actually  or  chemically  free.  Those 
methods  like  Cahn  and  v.  Mering's  cinchonine  method,  or  Sjoquist's 
method  (Abstr.,  1889,  302),  are  therefore  perfectly  correct  as  a  means 
of  ascertaining  the  quantitj-  of  "  physiologically  free  "  hydrochloric 
acid.  Among  ([ualitative  reactions,  the  methyl-violet  test  is  in  the 
same  sense  a  trustworthy  one  ;  leucine  hydi-ochloride  gives,  however, 
a  slight  violet  tint  to  the  blue  colour  produced.  Giinzburg's  reaction, 
however,  gives  a  negative  I'esult  with  these  compounds. 

Organic  bases  like  quinine,  when  united  with  hydrochloric  acid,  form 
a  compound  which  is  neutral  or  weakly  alkaline.  Such  a  solution  has, 
under  no  circumstances,  any  peptic  activity ;  the  acid  is  neither 
chemically  nor  physiologically  free,  and  in  this  case  Sjoquist's  method 
of  estimating  the  acid  would  lead  to  a  false  result.  Hydrochloric 
acid  which  contains  in  solution  half  the  amount  of  quinine  neces- 
sary to  saturate  it,  is  physiologically  inactive,  although  it  is  partly 
chemically  free.  Under  such  circumstances,  Sjoquist's  method  is 
again  inapplicable,  and  the  qualitative  reactions  before  mentioned  are 
both  untrustworthy. 

Experiments  such  as  these  do  not  lead  to  the  conclusion  that  these 
methods  are  not  applicable  to  the  investigation  of  human  gastric  juice. 
Until  it  is  shown  that  human  gastric  juice  contains  organic  bases 
which  act  like  quinine,  the  methods  at  present  in  use  must  be  regarded 
as  perfectly  trustworthy.  W.  D,  H. 

Absorption  of  Fats  in  the  Absence  of  Bile.  By  I.  Muxk 
(Virchow's  Archiv,  122,  .302 — 325). — The  classical  experiments  of 
Bidder  and  Schmidt  showed  that,  without  bile,  fat  was  very  badly 
ab.sorbed.  Since  then,  investigations  by  Voit  and  by  Rohroann 
(Pfliiger's  Archiv,  29,  509)  have  confirmed  this ;  Voit  states  that  in 
dogs  with  a  biliary  fistula,  in  which  no  bile  can,  therefore,  enter 
the  intestine,  the  excess  of  fat  found  in  the  fsDces  is  contained  as 
such,  and  is  only  to  a  slight  extent  resolved  into  fatty  acids  and 
glycerol.  Rohmann,  however,  who  made  accurate  quantitative 
experiments  on  this  point,  states  that  before  the  operation  one-fifth 
of  the  fatty  substances  contained  in  the  fseces  were  present  as  neutral 
fats,  and  four-fifths  as  fatty  acids  and  soaps  ;  and  after  the  operation 
these   fractions    were    respectively    one-eleventh     and    ten-elevenths. 

VOL.  LX.  2  r 
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Rohmann  concludes  that  in  dogs  with  biliary  fistula,  tlie  chief  mass 
of  the  fat  is  hydrolvsed  in  the  intestine  by  pancreatic  juice  and  putre- 
factive bacteria,  and  the  fatty  acids  so  liberated  are  partly  combined 
to  form  soaps. 

Each  of  the  experiments  in  the  pi'esent  research  lasted  three  days  ; 
by  feeding  the  animal  (dog-)  on  bone  mixed  with  charcoal  before  and 
after  the  experiment,  the  fgeces  belonging  to  the  time  of  the  experi- 
ment would  be  easily  recognised.  The  dog  used  had  a  biliar}-  fistula, 
and  was  prevented  from  licking  the  bile  from  the  external  opeiiing. 

The  following  is  a  summary  of  the  experiments  performed  : — 

I.  8  grams  of  pork  fat  per  kilo,  of  body  weight  per  diem. 

In  the  food,  1090  grams  dry  substance,  2476  fat,  56-5  N". 
In  the  ffeces,  lo5"5  grams  ,,  82'1    ,,       5;64  N. 

60  per  cent,  of  the  dry  feeces  were  fatty  substances.  The  fatty 
substances  were  of  the  following  nature  : — 

!N"eutral  fat 7" 8-5  grams. 

Free  fatty  acids 61-84  "    „ 

Fatty  acids  in  soap 10"93       ,, 

Cholesterol 1*43       „ 

Thus  the  amount  of  disintegrated  fat  Avas  ten  times  as  abundant  as 
that  of  neutral  fat. 

II.  3  grams  of  fatty  acids  (from  pork  fat)  per  kilo,  per  diem 
mixed  with,  a  little  horse  fat.  The  fatty  substances  in  the  fteces 
were  :• — 

Neutral  fat 6'4    grams. 

Free  fatty  acids 45-01        „ 

Soaps 14-29       „ 

Cholesterol 1-49       „ 

Thus,  of  the  total  fatty  material  in  the  food  (237-6  gram),  72"8 
grants  appeared  in  the  faeces  which  contained  60  per  cent,  of  theii- 
solid  constituents  as  fatty  substances.  Comparing  exj^eriments  1 
and  II,  the  amount  digested  is  rather  greater  in  the  latter  than  in  the 
former. 

I.  II. 

Percentage  of  dry  material  absoi'bed 87"6  89-7 

,,  fatty  substances 66-9  72-8 

nitrogen 900  92-4 

In  a  dog  without  bile  in  his  intestine,  the  absorption  of  fatty  acids 
is  thus  better  than  that  of  neutral  fats  ;  in  a  normal  dog,  the  sub- 
stitution of  an  equivalent  amount  of  fatty  acid  for  fat  causes  no 
appreciable  difference. 

A  similar  series  of  experiments  with  mutton  suet  and  an  equivalent 
quantity  of  its  fatty  acids  gave  a  similar  result,  except  that  this  form 
of  fat  is  not  so  well  absorbed  as  pork  fat.  The  percentage  of  fatty 
substances  absorbed  when  given  as  fat  was  35-5  ;  when  given  as  fatty 
acids,  42-2. 

With  larger   doses   of   fat  per  dlevi,  other  series  of  experiments 
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showed  that  the  percentage  absorbed  was  about  the  same,  and  that 
more  was  absorbed  if  fatty  acids  instead  of  neutral  fats  were  given. 

In  the  course  of  the  research,  it  was  noted  that  the  colour  of  the 
fa?ces  was  pitch  black  when  the  diet  given  was  meat  free  from  fat. 
This  cannot  have  been  due  to  any  derivative  of  the  bile  pigment,  but 
to  hfpmatin  (or  some  other  derivative)  of  the  ha^mocrlobin  of  the 
food.  W.  D.  H. 


Digestibility  of  Meadow  Hay,  Bean,  Barley,  Swedes,  and 
Rice  Meal.  By  F.  Lkhmaxx  and  J.  H.  Vcmikl  (Bi>id.  Cenfr.,  20, 
12 — VJ ;  from  journ.  Lawhc,  38,  16")). — The  experiments  -were 
made  with  two  sheep,  under  similar  conditions  to  the  previous  ones. 
The  feeding  during  the  six  ])eriods  of  the  experiments  -was  as 
follows : — Period  Xo.  4,  meadow  hay.  ^N'o.  1,  hay  and  beans.  Xos. 
'2,  o  and  6,  hay  and  beans  with  swedes,  rice  meal,  and  barley  respec- 
tively, l^o.  3,  hay,  beans,  barley,  and  swedes.  The  amounts  and 
composition  of  the  foods  and  of  tlie  faeces  of  the  six  periods  for  each 
sheep  are  given  in  tables.  The  following  table  shows  the  avex'age 
percentage  amount  of  dry  substance,  and  of  the  various  constituents 
digested. 


Dry 

Crude 

Fat. 

Ash. 

Crude 

Xon-nitro- 

matter. 

proteTu. 

fibre. 

genous  extract. 

Hav 

62-24 

53-36 

42-93 

52-10 

60-71 

67-63 

Beans 

80-02 

88-64 

49  -05 

49 -4i 

— 

88-76 

tSwedes 

96-28 

62-26 

93 -46 

52  -GO 

100-0* 

99-05 

■Rice  meal . . . 

66-02 

44-45 

83  -15 

10  09 

34-37 

83-84 

Barley   

90  -80 

63-17 

77-84 

11-55 

100  0 

96-16 

The  co-efficients  for  swedes  are  new.  Those  of  hay  and  beans  agree, 
on  the  -whole,  with  the  means  in  Wolff's  tables.  A  slight  error  was 
made  in  the  case  of  the  crude  fibre  of  beans.  The  negative  result  is 
<^\plained  by  too  high  a  coefficient  having  been  found  for  hay. 
Barley  and  rice  meal  show  greater  differences  from  the  numbers 
previously  found.  But  the  authors  consider  that,  as  regards  barley, 
their  numbers  are  nearer  the  truth  than  those  obtained  by  Maercker 
and  Schulze  {Journ.  Landic,  1875,  133).  who  tested  barley  against 
hay  (the  nutritive  ratio  being  1  :  S'-i).  In  the  case  of  rice  meal,  the 
authors  have  less  confidence  in  their  own  results,  inasmuch,  as  the 
high  percentage  of  fat  in  Period  5  may  have  been  prejudicial  to  the 
relatively  young  animals. 

Tables  showing  the  amounts  of  water  consumed  during  the  experi- 
ments, and  the  amounts  of  urine  produced,  are  given  in  the  original 
paper. 

The  gain  in  the  weight  of  the  two  sheep  during  the  84  days  the 
experiments  lasted  was  0-20  and  1*45  kilo.  The  results  show  that  a 
sheep  of  the  South  Hanover  district,  weighing  about  31-5  kilos, 
requires,  at  a  temperature  of  lO'l",  the  following  amounts  of  food- 

2  r  2 
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constituents  to  retain  its  original  condition  : — Protein  74"1,  fat  8"8, 
crude  fibre  70-5,  non-nitrogenous  extract  o01'4<  grams. 

With  regard  to  the  value  of  cellulose,  the  results  of  the  experiments 
do  not  indicate  any  difference  between  it  and  the  readily  soluble 
carbohydrates  as  regards  the  saving  of  prote'ids.  N".  H.  J.  M. 

Chemical  Theory  of  the  Coagulation  of  the  Blood.     By  M. 

Akthus  and  C.  Pag^s  (Compt.  rend.,  112,  "241 — 244). — If  the  soluble 
calcium  compounds  in  blood  are  precipitated  by  adding  an  alkaline 
oxalate,  the  coagulation  of  the  blood  is  prevented,  but  can  take  place 
if  a  soluble  calcium  salt  is  added.  The  action  of  the  oxalates  is  quite 
different  from  that  of  such  salts  as  sodium  sulphate,  magnesium 
sulphate,  &c.  The  fibrinogen  of  the  blood  is  not  precipitated,  and 
undergoes  no  change.  From  these  facts,  and  the  results  obtained  by 
previous  observers,  the  authors  conclude  that  under  the  influence  oT 
the  fibrin  ferment,  and  ivi  presence  of  calcium  salts,  the  fibrinogen  of 
the  blood  plasma  is  decomposed  into  two  substances,  namely,  an 
insoluble,  calciferous  compound,  fibrin,  and  a  soluble  compound, 
globulin,  which  coagulates  at  64°.  C.  H.  B. 

Destruction  of  Sugar  in  Blood.  By  K.  Lepine  and  Baeral 
{Compt.  rend.,  112,  14G— 148 ;  compare  Abstr.,  1890,  1172).— The 
activity  of  the  glycolytic  ferment  in  the  blood  of  the  dog  increases  as 
the  temperature  rises  from  15°  to  54'',  but  at  the  latter  point  it 
suddenly  stops,  although  the  physical  condition  of  the  blood  does  not 
differ  appreciably  from  that  at  52°,  a  temperature  at  which  the  ferment 
is  very  active. 

At  39°,  the  defibrinated  blood  of  a  dog  loses  more  sugar  in  winter 
than  in  summer,  and  it  follows  that  the  ferment  is  either  more  active 
or  is  present  in  greater  quantity. 

At  39°,  the  blood  from  the  portal  vein  loses  much  more  sugar  thanr 
the  blood  from  the  splenic  vein  and  from  the  arteries  nnder  identical 
conditions,  the  difference  being  at  least  20  per  cent.  It  follows  that 
the  ferment  is  excreted  from  the  panci-eas,  not  only  by  the  lymphatics 
of  the  pancreas,  bat  also  in  considerable  quantity  by  the  venou.s 
rootlets. 

Even  in  a  dog  deprived  of  its  pancreas,  the  destruction  of  the  sugar 
did  not  cease,  although  reduced  to  about  one-sixth  of  its  normal 
amount.  It  would  seem,  therefore,  that  the  ferment  is  derived  from 
other  organs  as  well  as  from  the  pancreas.  C.  H.  B. 

Muscular  Work  and  Prote'id  Metabolism.  By  D.  N.  Paton 
{Lah.  lieporfs.  College  of  Physicians,  Edin.,  3,  241 — 249). — The 
question  of  the  influence  of  muscular  work  on  proteid  metabolism  has 
been  recently  reopened  by  Argutinsky  (this  vol.,  p.  350)  and  Krum- 
macher  {ibid.,  p.  479).  They  found  an  increase  in  proteid  metabolism 
sufficient  to  account  for  no  less  than  75  to  100  per  cent,  of  the  amount 
of  energy  required  to  raise  the  weight  of  the  body  to  the  height 
ascended.  These  experiments  were,  however,  unsatisfactory,  as  the 
"vvork  of  forward    progression,  the  movement  of  the  arms,  and  the 
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increased  respiratory  efforts  are  all  left  out  of  account.  Both  men, 
moreover,  were  on  insufficient  diet,  and  in  bad  condition,  losing 
■weight  throughout  the  experiments.  Munk  also  concludes  from 
similar  considerations  that  their  results  are  of  no  value  (Gentr.  Med. 
Wiss.,  1890,  738).  Hirschfeld  {Virclwivs  Arch''v,  121,  501)  has 
recently  published  three  similar  experiments  ;  his  diet  was  sufficient, 
and  no  increase  of  the  excretion  of  nitrogen  followed  muscular  work. 
In  the  present  experiment,  the  diet  was  simple  and  carefully 
aualysed,  the  work  done  consisted  in  raising  a  weight,  and  to  this 
must  be  added  a  certain  amount  of  walking  exercise  which  is  allowed 
for  on  the  data  given  by  ]Marez  and  Demeny  {Compt.  rend.,  101,  905). 
With  a  slight  amount  of  work,  no  increase  occuiTed  in  the  excretion 
of  nitrogen  ;  but  when  the  work  done  was  increased,  especially  after 
periods  of  comparative  rest,  the  outjjut  was  certainly  increased. 
Thus  the  excretion  of  nitrogen  on  the  four  days  pi'eceding  the  work 
amounted  to  60'14-i  grams,  on  the  four  days  following  the  exercise  to 
<ir3678,  showing  an  increased  excretion  of  1"228  grams,  equivalent  to 
7"949  grams  of  albumin,  which  is  equal  to  32"55  calories,  or  13833' 75 
kilog.  metres,  or  85  per  cent,  of  the  energy  required  for  the  muscular 
work  of  ascendinof  the  stairs  and  raising  the  weigfht.         W.  D.  H. 

Electrolysis  of  Animal  Tissues.  By  G.  IS".  Stkwart  (Lancet, 
2,1890,  1264;  and  Studies  from  Phi/siol.  Lab.,  Owens  College,  1, 
124 — 177). — It  was  found  that  practically  the  whole  of  the  conduc- 
tion in  animal  tissues  is  electrolytic,  and  the  electrolytes  are  princi- 
pally the  mineral  salts,  changes  in  the  proteids  being  produced  by 
secondary  electrolytic  actions.  In  simple  prote'id  solutions,  conduc- 
tion occurs  with  great  difficulty  if  salts  are  absent  or  present  in  small 
proportions.  The  effects  on  the  protei'ds  themselves  in  saline  solu- 
tions vary  somewhat  with  the  current  density.  Alkali-albumin  is 
formed  at  the  cathode,  and  acid-albumin  at  the  anode ;  whilst  in 
.solutions  of  coagulable  proteids  there  is  also  coagulation  at  the  latter 
pole.  With  a  sti-oug  current,  the  proportion  of  coagulated  prote'id  to 
acid  albumin  is  greater  than  with  a  weak  current. 

It  was  found  that  in  bile  and  urine  the  conduction  tliei'e  also  was 
chiefly  due  to  electrolysis  in  the  mineral,  and  not  the  organic,  sub- 
stances in  those  secretions.  In  blood,  changes  in  the  proteids  occur 
similar  to  those  just  mentioned.  There  is  also  a  formation  of  acid- 
hsematin  (mixed  with  or  preceded  by  methajmoglobin  with  certain 
strengths  of  current)  and  of  alkali-hfematin  at  the  anode  and 
cathode  respectively.  There  is  no  e^-idence  that  haemoglobin  or  any 
of  its  derivatives  can  act  as  an  ion. 

In  muscle,  the  nuclei  become  apparent,  and  the  sarcous  substance 
graniilar  at  the  anode  ;  this  is  the  appeai'ance  always  produced  by  a 
weak  acid.  At  the  cathode,  the  fibres  become  more  homogeneous. 
The  chief  chemical  changes  in  the  proteids  are  an  increase  in  the 
neutralisation  precipitate  of  the  aqueous  extract,  and  a  corresponding 
decrease  of  the  globulin.  At  the  anode,  the  neutralisation  precipitate 
is  increased,  but  the  amount  of  globulin  is  more  than  correspond- 
ingly diminished,  because  part  of  this  prote'id  is  coagulated.  The 
effects  of  electrolysis  on  the  salts  of  the  muscle  were  studied  by  estimat- 


598  ABSTRACTS   OF  CHEMICAL   PAPERS. 

ing  the  asli.     Striking  chaBges  Avere  found  to  occur  whicli,  if  pro- 
duced within  the  living  body,  would  profoundly  modify  nutrition. 

The  antiseptic  action  of  the  current  was  studied  in  the  case  of 
mici'o-organisnis,  and  it  was  found  to  occur  chiefly,  if  not  entirely, 
ai'ound  the  anode.  An  attempt  is  made  to  connect  this  knowledge 
with  the  application  of  electrolysis  in  surgery,  and  a  further  com- 
munication on  the  physiological  aspects  of  the  question  is  promised. 

W.  D.  H. 

Human  Bile.  By  D.  IS!".  Patox  and  J.  M.  Balfour  {Lah.  'Reports, 
College  of  Phi/sicmns,  Edin.,  3,  191 — 240). — The  bile  was  collected 
from  a  woman  who  had  had  the  operation  of  cholecystotomy  per- 
formed for  impacted  gall-stone.  The  bile  had  a  brownish-orange 
colour  when  fresh  :  it  turned  green  after  standing.  It  had  an  alkaline 
reaction.  The  urine  was  also  collected  daily,  and  the  total  nitrogen 
determined ;  its  colour  was  usually  high,  and  due  to  normal  urobilin. 
Indican  was  abundant  on  se%'eral  occasions.  The  fa?ces  varied  in 
colour  from  cla^'-white  to  slate-grey  ;  the}"  were  offensive,  and  con- 
tained no  biliary  constituents.  The  nitrogen  and  fat  in  them  were 
occasionally  estimated.  The  following  is  the  average  of  six  quanti- 
tative analyses  of  the  bile  : — 

Ether  extract  (cholesterol,  lecithin,  fat)    ....  0"075  per  cent. 
Alcohol  extract  (bile   salts,  soaps,   and  some 

pigment)     0'349  ,, 

Mucin,  pigments,  and  other  organic  substances 

insoluble  in  ether  or  alcohol    0'461  ,, 

Inorganic  salts,  insoluble 0"003         ., 

„  soluble    0-638 

Estimations  of  certain  individual  constituents  gave  the  following- 
results  : — 

Cholesterol    0-053      • 

Lecithin  and  fat 0-009 

Glycocholic  acid 0-356 

Taurocholic  acid 0-049 

Fatty  acids  (from  soaps) O'OIS 

The  following:  are  the  sfeneral  conclusions  drawn  from  this  case 
relating  to  the  physiology  of  bile  secretion  : — 

1.  The  amount  secreted  varies  greatly  under  the  influence  of  many 
factors. 

2.  The  introduction  of  biliary  constituents  v.'ithin  the  alimentary 
canal  has  not  so  great  an  effect  in  increasing  the  bile  flow  as  experi- 
ments on  dogs  would  indicate. 

3.  The  quantity  of  bile  and  of  its  solid  constituents  has  probably 
been  over  estimated  by  previous  observers. 

4.  The  taking  of  food  has  no  immediate  effect  in  accelerating  the 
flow  of  bile. 

5.  The  flow  of  bile  varies  much  during  the  24  hours,  being  highest 
about  midday,  and  lowest  in  the  early  morning. 

6.  The  greatest  amount  of  solids  is  produced  in  the  liver  during  the 
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night.     This  is  chiefly  due  to  the  organic  coustitueuts,  the  inorganic 
salts  remaining  fairly  constant. 

7.  The  amount  of  bile  varies  with  the  amount  of  fluid  ingested. 

8.  The  activity  of  metabolism  has  a  distinct  effect  on  the  amount 
of  bile  solids  produced,  but  not  on  the  flow  of  bile. 

0.  Fever  produces  a  marked  and  immediate  fall  both  in  the  amount 
of  bile  and  of  its  essential  constituents.  The  mucin  and  inorganic 
salts  remain  unaltered. 

10.  Of  the  drugs  used,  sodium  salicylate  and  calomel  were  most 
active  in  increasing  the  biiiai-y  flow  :  ox  bile  less  markedly  so. 

11.  The  bile  plays  some  part  in  promoting'  absorption  of  fat,  but 
not  on  that  of  protei'ds  and  carbohydrates. 

12.  The  pressure  under  which  bile  is  secreted  is  higher  than  the 
blood  pressure  in  the  capillaries  of  the  liver. 

13.  The  bile  is  doubtless  an  excretion  rather  tban  a  secretion,  for 
its  only  digestive  action  (that  on  fats)  is  not  very  important,  70  per 
cent,  of  the  fat  ingested  being  absoi'bed  when  no  bile  enters  the  in- 
testine. The  constituents  of  the  bile  which  are  discharged  per 
rectum  come  probably  fi'om  the  blood  corpuscles ;  a  correspondence 
between  the  amount  of  bile  solids  produced  and.  the  nitrogen  excreted, 
in  the  urine  supports  the  view  of  their  close  connection. 

W.  D.  H. 

Oxyhsemoglobin  in  the  Bile.  By  R.  Sterx  (FiVc^oiy's  ^rcAtv, 
123,  33— 4::;).— Wertheimer  and  Meyer  (Abstr.,  1889,  636)  and 
Filehne  (  Virclioivs  Archiv,  117,  415)  have  described  certain  poisons 
which  cause  the  appearance  of  oxyhsemoglobin  in  the  bile.  In  the 
present  research,  care  was  taken  to  avoid  admixture  of  the  bile  with 
blood  from  operative  procedures,  and  also  by  examining  the  bile 
either  while  the  animal  was  alive  or  immediately  after  death,  to  avoid 
a  source  of  error  pointed  out  by  Wertheiraer  and  Meyer,  which  con- 
sists in  the  fact  that  some  hours  after  death  some  blood  pigment 
diffuses  into  the  gall  bladder.  In  the  case  of  human  beings,  in  Avhich 
many  observations  were  made,  it  was  not  so  easy  to  avoid  this  latter 
source  of  error,  though  the  post-mortem  examinations  were  per- 
forjned  as  Boon  as  possible  after  death. 

The  previous  observers  named  found  that  the  hjsraoglobinocholia 
which  they  were  able  to  pi-oduce  by  aromatic  drugs  in  rabbits  was 
not  found  to  occur  under  the  same  conditions  in  dogs.  It  is  here 
suggested  that  this  niay  be  due  to  a  difference  in  the  readiness  with 
which  luemoglobin  is  decomposed  in  different  species  of  animals 
(compare  Kriiger,  Abstr.,  1888,  510). 

The  chief  experiments  in  the  present  research  consisted  in  injecting 
small  quantities  of  oxyhjemoglobin  into  the  circulation  of  rabbits, 
and  observing  when  it  was  discharged  into  the  bile  and  into  the  urine. 
The  followin<r  table  arives  the  mean  results  : — 
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Hsemoglobin  in 


Quantity  of  liaemoglobin  injected 


per  kilo,  of  body  weight.                           Bile.  Urine. 

0'468  gram.  Present.  Present. 

0'073       „  Present.  Traces  present. 

0-061       „  Present.  Absent. 

0059       „  Present.  Absent. 

0'02o       „  Traces  present.  Absent. 

0'019       ,,  Xone  present.  Absent. 

In  other  words,  small  quantities  of  lasemoglobin  appear  in  neither 
secretion  as  such,  being  changed  into  bile  pigment  ;  larger  quantities 
readily  pass  into  the  bile,  usually  some  hours  after  the  injection,  and 
still  larger  doses  are  necessary  to  pi'oduce  liEemoglobinuria.  Sub- 
cutaneous injections  of  hgemoglobin  solutions  produce  the  same 
change,  but  larger  doses  are  necessary  than  when  it  is  administered 
intravenously. 

The  application  of  this  knowledge  to  pathology  depeuds  on  the 
fact  that  certain  micro-organisms,  like  the  Bacillus  antliracis  and  the 
bacillus  of  diphtheria,  have  the  power  of  liberating  hgemoglobin  in 
the  circulation,  and  in  rabbits  oxyhsenioglobin  was  found  in  the  bile 
though  not  in  the  urine  after  infection  with  these  pathogenic 
microbes. 

The  bile  of  a  large  number  of  corpses  was  theti  examined,  and  in 
cases  of  diphtheria,  typhoid,  and  empyema  the  blood  pigment  was 
constantly  found  in  the  bile.  In  other  pathological  conditions,  tuber- 
culosis, scarlet  fever,  apoplexy,  &c.,  oxyhsemoglobin  was  sometimes 
found ;  but  in  all  cases  the  source  of  error  previously  alluded  to 
could  not  be  excluded.  W.  D.  H. 

Increased  Output  of  Nitrogen  in  Cerebral  Hyperthermia. 
Fever,  and  Artificial  Overheating.  By  P  Richter  {Vircliow's 
Archil-,  123,  158—165). — A  careful  comparison  of  three  conditions 
was  made  in  connection  with  the  question  of  nitrogenous  excreta  and 
its  relation  to  increased  body  temperature.  The  three  conditions 
were  :  (1)  the  febrile  state,  a.ssociated  with  nervous  injuries  in  which 
presumably  the  mechanism,  that  normally  regulates  the  body  tempera- 
ture is  deranged  ;  (2)  continued  fever ;  and  (3)  artificial  heating  of 
the  body  so  that  the  body  temperature  is  raised.  In  all  three  cases 
there  was  an  increased  output  of  nitrogen  in  the  excreta  as  well  as 
increased  gaseous  exchanges  (intake  of  oxygen  and  output  of  carb- 
onic anhydride)  in  the  lungs.  The  general,  far  sweeping  conclusion 
drawn  is  that,  as  in  artificial  overheating,  so  also  in  nervous  hyper- 
thermia, and,  to  a  certain  extent,  in  all  fevers,  and  especially  in  some 
forms  of  fever,  the  increased  production  of  heat  (due  to  an  increase 
of  metabolic  changes)  is  the  result  and  not  the  cause  of  the  elevated 
body  temperature.  W.   D.  H. 

Excretion  of  Balsams  in  the  Urine.  By  R.  Stockmax  {Lah. 
Reports,  Cullege  of  Fhysicians,  Edinhurgli.  3,  65 — 69). — The  research 
carried  out  on  human  beinsfs  and  rabbits  with  the  four  balsams  of  the 
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liritish  PharmacopcBia  (balsam  of  Pern,  balsam  of  Tolu,  prepared 
storax,  and  benzoin)  is  of  interest,  as  use  is  made  of  these  drugs  in 
the  treatment  of  tubercular  disease,  and  nephritis  is  said  to  have  been 
set  up  in  certain  cases  as  a  result.  It  was  found  that  balsam  of  Peru 
caused  no  disturbance  of  the  kidneys,  but  the  urine  (if  the  dose  given 
is  large)  gives  a  precipitate  with  nitric  acid,  as  if  albumin  was  present. 
The  precipitate  is,  however,  soluble  in  alcohol  and  in  excess  of  acid, 
and  no  doubt  it  consists  of  the  resin  of  the  balsam,  probably  in  com- 
bination Avitli  glycurouic  acid.  Prepared  storax,  which  is  used  in 
the  treatment  of  scabies  as  an  ointment,  causes  a  similar  condition, 
which  was  mistaken  by  Unna  (  Virchoic's  Archiv,  74,  424)  foi-  albu- 
minuria. Treatment  with  benzoin  gave  no  positive  results  as,  owing 
to  the  difficulty  of  dissolving  it  in  suitable  menstrua,  it  *was  im- 
possible to  give  large  doses.  The  same  may  be  said  for  balsam  of 
Tolu.  In  all  cases,  the  urine  contained  a  large  excess  of  hippuric 
acid.  W.  D.  H. 

Hsematoporphyrin  in  Urine.  By  E.  Salkowski  (Centr.  med. 
Wiss.,  1891,  129 — 130). — Three  cases  are  briefly  described  of  women 
patients  who  passed  a  dark  pigment  in  their  urine.  The  pigment  was 
found  to  be  ha^matoporphyrin,  which  was  separated  as  a  calcium 
compound;  Mac^Iunn  {Proc.  Physiol.  Soc,  1890,  13)  and  Ranking 
and  Pardington  {Lancet,  ii,  1890,  607)  have  recorded  similar  cases. 
In  the  present  instances,  the  phenomenon  is  attributed  to  the  fact  that 
sulphonal  was  being  taken  as  a  drug  at  the  time.  W.  D.  H. 

Unusual  Pigment  in  Urine,  By  V.  Haelet  and  S.  Torcp  (Brit. 
Med.  J.,  ii.  1890,  1169 — 1170). — Two  cases  are  recorded  of  women 
who  suffered  from  grave  nervous  symptoms  (insomnia,  coma,  &c.), 
ending  in  death.  They  were  treated  with  sulphonal  and  chloral,  and 
passed  urine  of  a  port  wine  colour.  The  urine  contained  no  albumin, 
sugar,  bile,  or  blood.  The  abnox'mal  urinary  pigment  is  believed  to 
be  a  precursory  state  of  the  normal  urinary  pigment,  in  fact,  merely 
a  less  highly  oxidised  stage  of  it.  W.  D.  H. 

Note  hy  Abstractor. — From  the  spectroscopic  appearances  described, 
and  the  general  characters  of  the  urine,  there  can  be  but  little  doubt 
that  these  were  cases  of  haematoporphyrinuria  (see  preceding 
abstract). 

Physiological  Action  of  Saline  Solutions  and  Various  Drugs. 
By  R.  Heinz  (Virchow's  Archiv,  122,  100 — 124).— In  the  investiga- 
tion of  the  physiological  action  of  drugs,  it  is  often  necessary  to 
dissolve  these  in  saline  solutions  before  introducing  them  subcutane- 
ously  or  intravenousl}'  into  the  body  of  an  animal.  The  strength  of 
the  saline  solution  used  is  by  no  means  unimportant.  It  is  especially 
unadvisable  to  use  concentrated  saline  solutions,  as  it  is  found  that 
vStrong  solutions  of  sodium  chloride,  the  salt  chiefly  used,  produce 
changes  in  the  blood,  especially  in  its  coloured  corpuscles,  and 
changes  of  the  nature  of  inflammation,  infarction,  and  haemorrhage 
in  the  alimentary  canal  and  elsewhere.       For  subcutaneous  injection, 
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more  than  a  5  per  cent,  solution  of  sodium  chloride  should  be  avoided, 
and  for  intravenous  injection,  "isotonic"  solutions,  or  solutions  but 
slig-htly  hyperisotonic,  should  be  employed. 

Figures  are  given  of  the  effect  of  a  number  of  organic  substances, 
chiefly  derivatives  and  compounds  of  phenylhydrazine,  on  the  red 
corpuscles  of  cold-  and  warm-blooded  animals.  The  phenylhydrazine 
derivatives  make  the  blood  a  brownish-green  colour ;  spectroscopic- 
ally,  the  bands  of  methajmoglobin  are  seen,  the  red  corpuscles  are 
shrunken  ;  in  the  nucleated  corpuscles  of  cold-blooded  animals,  the 
nucleus  becomes  oval,  and  the  pigment  collects  around  it  in  the  same 
manner  as  when  the  corpuscles  are  treated  with  boric  acid.  In  the 
non-nucleated  red  corpuscles  of  mammals,  a  brightly  refracting 
globule  is  exuded,  which  adheres  to  the  shrunken  corpuscle,  and  is 
stainable  a  deep  violet  by  methyl-violet. 

With  another  category  of  organic  substances  (ammonia,  diamines, 
hydroxylamine,  amines,  and  amidines  of  the  fatty  and  aromatic 
groups  of  compounds),  the  changes  are  somewhat  different.  Tlie 
most  characteristic  change  in  nucleated  led  corpuscles  is  the  appear- 
ance within  them  of  numerous  clear  granules  looking  like  vacuoles ; 
these  can  be  squeezed  out  of  the  corpuscles,  and  are  found  to  be 
stainable  by  Bismarck-bi'own,  and  sokible  in  dilute  hydrochlo]"ic  acid, 
but  not  in  dilute  acetic  acid,  or  in  alcohol.  In  the  non-nucleated 
discs  of  mammals,  these  little  bodies  are  not  formed,  but  the  discs 
become  mis-shapen  and  lose  the  greater  part  of  their  pigment  iu 
time. 

The  physiological  action  of  pyridine  is  similar  to  that  of  piperidine, 
except  that  it  acts  more  energetically.  They  both  produce  paralysis  of 
the  motor  nerves,  by  their  effect  on  the  motor  centres ;  there  are  also 
destructive  changes  in  the  blood  corpuscles,  and  paralysis  of  the 
heart,  especially  in  pyridine  poisoning. 

Quinoline  and  decahydroquinoline  have  analogous  actions ;  they 
lead  to  a  paralysis  of  central  origin,  a  loss  of  excitability  in  the  motor 
nerves,  leaving  the  sensory  nerve-endings  and  muscular  substance 
almost  intact ;  and,  moreover,  as  with  pyridine  and  piperidine,  the 
non-hydrogenated  substance  quinoline  is  more  powerful  than  the 
hydrogenated  substance  decahydroquinoline.  W.  D.  H. 

Physiological  Action  of  Antipyretics.  By  P.  Richter  ( Vir- 
chov's  Archie,  123,  118 — 138). — The  antipyretic  action  of  kairine 
on  animals  with  normal  and  febrile  temperatures  was  investigated 
by  calorimetric  methods.  The  main  I'esult  of  the  experiments  is 
that  the  drug  acts  on  the  regulating  mechanism  which  under  normal 
circumstances  keeps  the  body  temperature  at  a  fixed  level.  This  is 
affected  in  the  same  maimer,  but  with  different  degrees  of  intensity 
in  normal  and  in  febrile  animals.  The  increase  in  the  amount  of 
heat  lost  is  secondary,  that  is  to  say,  it  is  dependent  on  the  adjust- 
ment of  the  regulating  apparatus ;  it  is  a  means  which  assists  the 
lowering  of  the  body  temperature,  but  is  not  the  only  cause  of  the 
antipyretic  action  of  the  drug.  W.  D.  H. 
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The  Souring  of  Cream.  B3-  V.  Sioucn  (Bied.  Cenfr..  20. 
48_59  ;  from  TuIsIt.  f.  Lamm-.,  1890,  352— 416).— In  order  to 
ascertain  the  causes  of  certain  defects  in  butter,  especially  "oily" 
butter,  several  samples  were  submitted  to  bacteriolos^ical  analysis. 
The  attempts  to  isolate  an  organism  which  produced  the  ''  oily  " 
taste  in  butter  were  unsuccessful,  but  numerous  fungi  were  found  in 
butters  with  this  defect,  which  were  not  found  in  others,  and  it  is 
probable  tliat  these  fungi  are  injurious.  With  regard  to  "  tallowy  " 
butter,  a  definite  organism  was  found  ;  it  coagulates  milk  much  as 
the  usual  souring-bacterium,  which  it  also  i-esembles  in  size  and  form. 
The  turnip  taste  which  butter  sometimes  has,  although  made  from 
the  milk  of  cows  which  receive  no  turnips  in  their  food,  is  also  prob- 
ably due  to  a  special  micro-organism. 

Tables  are  given  showing  the  percentage  numbers  of  defective 
butters  under  the  headings  ''oily."  "bitter,"  and  butters  with  a 
"burnt  taste,"  produced  under  a  different  systems  of  dairying. 

In  order  to  sterilise  milk,  heatino-  at  107°  for  5 — 10  minutes  is  not 
sufficient.  Even  a  temperature  of  120°  for  10  minutes  was  in  one 
case  found  not  to  have  sterilised  the  milk ;  a  pure  cultivation  of  a 
small  bacillus  was  obtained,  whose  thick,  egg-shaped  spores  had 
resisted  the  high,  temperature. 

Milk  beated  at  70°  acquires  a  strong  odour  and  taste.  By  discon- 
tinuous heating  at  this  tempei-ature,  sterilisation  may  be  effected. 

Attempts  were  made  to  isolate  a  souring  bacterium  which  produces 
the  pui-e  aromatic  odour  which  well  soured  cream  has.  Bacteria 
were  isolated  from  soured  butter  milk,  and  from  two  samples  of 
butter,  but  the  bacteria  produced  either  only  a  slightly  aromatic 
taste  or  none  at  all,  although  they  all  produced  tlie  right  consistence 
and  a  pure  acid  taste. 

Cream  and  butter  from  a  farm  distinguished  for  very  aromatic 
butter  were  next  tried,  and  the  souring  bacteria  isolated.  Of  these, 
two  (both  from  cream)  were  found  always  to  produce  the  distinct 
aromatic  taste.  The  one  (No.  18)  which  also  produced  an  especially 
agreeable,  mild  and  pure  acid  taste  was  further  examined,  and  is  no 
doubt  one  source  of  butter  arorpa.  On  gelatin  plates  it  forms  small, 
pure  white  colonies  Avhich  show  a  somewhat  oval  form.  The  tempera- 
ture most  favoui'able  to  it,  is  somewhat  higher  than  that  usually 
emjiloyed  in  dairies  for  souring.  In  shape,  size,  and  mode  of  growth, 
the  bacterium  is  in  many  respects  similar  to  Pasteur's  "  ferment 
lactique";  but  the  power  of  motion,  which  the  author's  bacterium 
possesses,  shows  that  it  is  not  identical  with  Pasteur's  ferment.  The 
^dl^ulence  of  most  of  the  souring  bacteria  is  much  weakened  when 
they  are  kept  in  the  same  milk,  but  at  once  returns  when  the  pure 
cultures  are  repeatedly  inoculated  in  fresh  milk.  Souring  bacteria 
which  lose  their  virulence  in  one  or  two  months  when  kept  in  the 
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usual  "way  may  be  kept  more  than  a  year  when  finely  powdered 
calcium  carbonate  is  added  to  the  nutritive  solution. 

The  amount  of  acid  produced  iu  milk  by  various  souring  bacteria 
was  determined,  and  the  results  are  given  in  tables.  The  difference 
in  the  acidity  produced  by  the  different  bacteria  was  only  slight; 
but  the  bacterium  which  also  gives  rise  to  the  aromatic  taste,  &c., 
gave  the  least  amount  of  acid.  The  greater  part  of  the  acid  was 
formed  in  the  first  24  hours,  and  the  production  ceased  after  six  days. 
It  was  found  that  a  loss  of  0"656  per  cent,  of  milk-sugar  corresponds 
with  a  production  of  0'635  per  cent,  of  lactic  acid.  No  evolution  of 
gas  ever  took  place. 

The  souring  bacterium  (No.  18)  is  capable  of  producing  in  milk- 
sugar  solutions,  free  froui  fat  and  proteids,  and  containing  only  a 
little  peptone,  the  same  aromatic  taste  which  it  gives  rise  to  in  milk 
or  cream,  so  that  the  opinion,  sometimes  expressed,  that  this  taste  is 
due  to  volatile  acids  formed  from  butter  fat,  is  erroneous. 

The  author  proposes  that  io  practice,  fresh  souring  material  should 
be  prepared  daily  by  means  of  pure  cultivations.  The  danger  of  the 
contamination  of  butter  with  pathogenic  bacteria  would  thus  be  much 
lessened.  N.  H.  J.  M. 

Assimilation  of  Mineral  Salts  by  Green  Plants.  By  A.  F.  W. 
ScHOMPEK  (P  A.  F.  W.  ScHiMPEK.)  {Bled.  C'enfr.,  20,  69 — 70;  from 
Flora,  73,  207). — The  nutritive  salts  of  the  soil  do  not  at  once  I'each 
the  parts  of  the  plants  where  they  are  wanted,  but  are  generally 
stored  up  in  the  root  stems  and  in  the  woody  parts  of  the  above- 
ground  stems.  The  seeds  contain  the  salts,  especially  phosphates,  as 
organic  compounds,  which  are,  however,  during  germination,  again 
split  up.  The  power  of  plants  of  storing  mineral  substances  differs 
much  qualitatively  as  well  as  quantitatively.  The  object  of  lime  is 
to  convert  the  poisonous  potassium  oxalate,  which  is  found  in  con- 
siderable amount,  into  calcium  oxalate.  The  assimilation  of  nitric 
acid  takes  place  iu  the  green  cells.  Nitrog'cn  migrates  chiefly  in  the 
form  of  amides  and  amido-acids,  which  can  be  detected  in  the  leaf 
parenchyma.  N.  H.  J.  M. 

Influence  of  Internal  Causes  on  the  Presence  of  Starch 
in  Leaves.  By  E.  Mee  (Compt.  rend.,  112,  2-18 — 251). — The  accu- 
mulation of  starch  in  leaves  of  the  Coniferte  is  not  dependent  on  the 
intensity  of  the  illumination  that  particular  leaves  have  received.  In 
the  case  of  the  pines,  firs,  and  Epicefe,.it  is  greatest  in  April  and  May  ; 
from  June  to  mid-August  the  quantity  is  greatest  in  the  young  leaves, 
and  is  almost  entirely  localised  in  that  face  of  the  leaf  which  is  in 
shadow.  Sometimes  the  leaves  in  the  shade  contain  more  starch 
than  those  which  are  most  exposed  to  sunlight.  From  the  middle  of 
August  to  the  end  of  September,  the  quantity  of  starch  in  the  leaves 
varies  greatly  with  the  species,  but  is  always  very  low.  In  October 
the  quantity  is  still  low,  but  under  favourable  conditions  of  light 
increases  somewhat,  its  distribution  being  very  irregular.  The  quan- 
tity of  starch  that  can  accumulate  in  the  leaves  is  determined  by  the 
ratio  of  the  rate  at  which  it  is  formed  to  the  rate  at  which  it  is  used 
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up  by  the  plant,  also  bj  the  ease  with  which  it  can  Tnijri'ate  into  other 
parts  of  tlie  plant,  and  by  other  causes  at  present  not  clearly  made 
out.  *  C.  H.  B. 

Action  of  the  Diastase  Ferment  on  Starch  Grains  within  the 
Plant.  By  G.  Kuabue  {Bled.  Centr.,  20,  Gl — 63  ;  from  Jahrh.  wiss. 
J)ut..  21.  620). — As  opposed  to  the  view  that  the  diastase  ferment 
penetrates  into  the  substance  of  the  starch  grain,  and  extracts  it  like 
an  acid,  the  autliur  cousideis  that  even  in  the  cases  whei'e  channels 
are  found  in  the  grains,  the  starch  i-emains  unchanged  outside  the 
hollows  Avhich  are  formed.  The  particles  of  ferment  consist,  not  of 
molecules  but  of  groups  of  molecules,  much  too  large  to  penetrate 
between  the  starch  mycellse.  Diffusion  and  other  experiments  indi- 
cate that  diastase  has  not  the  power  of  migrating  from  cell  to  cell,  but 
it  must  always  first  be  formed  at  its  place  of  action.  Attention  is 
drawn  to  the  sweetening  of  potatoes,  which  is  caused  by  the  activity 
of  the  protoplasm,  and  the  u.sing  up  of  the  sugar  being  only  very 
slight  at  0°  to  6°,  whilst  the  action  of  the  diastase  in  converting  starch 
into  sugar  continues,  and  cau.ses  an  accumulation  of  sugar. 

It  is  concluded  that  the  action  of  diastase  is  a  chemical  and  physical 
one,  comparable  with  the  action  of  solvents  on  crystals. 

K  H.  J.  ^,L 

Formation  of  Phloroglucinol  in  Plants.  By  T.  Waage  (Chem. 
Centr.,  1890,  ii,  1017— 1U18 ;  from  Fharm.  Zeit.,  35,  694).— 
The  author  considers  that  the  starch  is  converted  in  plant  life 
into  a  monose,  1  mol.  of  water  being  absorbed.  On  the  other 
hand,  monose  may  lo.se  1  mol.  of  water  forming  starch,  or  3  mols. 
of  water  forming  a  secondary,  or  pseudo-phloroglucinol,  which, 
forms  a  trioxime,  C6H6(NOH)3.  The  author  has  experimentally 
proved  that  dextrose  is  converted  in  the  leaf  into  normal  phloro- 
glucinol, by  placing  one  end  of  a  leaf  strip  (cut  through  so  that  the 
liquid  can  enter  the  veins)  in  water,  and  the  other  in  a  solution  of 
grape  sugar.  It  was  kept  in  the  dark  for  six  days,  after  which  period 
])loroglucinol  was  found  in  the  water.  Moreover,  phloroglucinol 
was  not  found  in  the  chlorophyll,  but  only  the  cell-sap,  and  prin- 
cipally at  those  parts  where  the  life-process  was  most  energetic. 
The  author  considers  that  phloroglucinol  combines  with  1  mol.  of 
carbonic  anhydi-ide,  forming  phloroglucinolcarboxylic  acid, 

C6H,(OH)3-COOE, 

and  that  2  mols.  of  this  part  with  I  mol.  of  water,  forming  diphloro- 
glucinoldicarbuxylic  acid. 

The  author  does  not  consider  that  phloroglucinol  is  a  food  to  the 
plant,  since,  in  autumn,  when  the  leaves  fall,  it  remains  in  them,  and 
does  not  recede  with  the  nitrogenous  substance  and  the  st.arch  into 
the  stem;  on  tbe  other  hand,  he  does  not  consider  it  a  true  excretory 
substance,  since  from  it  several  substances,  such  as  ethereal  oils  and 
sugary  juices,  are  formed.  From  phloridzin,  by  the  action,  first  of 
acid,  and  then  of  alkali,  the  author  obtained  glucose  and  phloretin, 
and  from  the  latter,  phloroglucinol  and  phloretic  acid ;  and  by  similar 
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means  he   obtained  from  qnercitrin,   isodulcitol   and  quercetin ;  and. 
from  tlie  latter,  pbloroglucinol  and  quercetic  acid.  J.  W.  L. 

Presence  and  Function  of  Sulphur  in  Plants.  Bj  Berthelot 
and  G.  Andre  (Compt.  rend.,  112,  122 — 125). — The  plants  investi- 
gated wei'e  Sinapis  alba,  CameUna  saliva,  Allium  cepa,  Lnpijius  alba, 
tfrtica  dioica,  Tropceolum  majus,  Avena  saliva,  the  total  sulphur, 
sulphates,  organic  sulphur,  and  volatile  sulphui'  being  determined  in 
the  seed,  and  in  the  plant  during  germination,  floweinng,  and  fructi- 
fication. In  the  case  of  Sinapis  alba,  these  determinations  were  made 
separately  in  the  stalks,  leaves,  and  other  parts  of  the  plant. 

The  total  quantity  of  sulphur  increases  continually  from  germination 
to  inflorescence,  but  the  relative  quantity  is  about  one-third  higher  in 
the  earlier  stages  of  gi'owth.  The  organic  sulphur  reaches  a  maximum 
when  the  plant  is  in  flower,  and  afterwards  decreases.  Since  organic 
sulphur  is  found  in  the  roots,  especially  during  the  time  of  flowering, 
it  is  probable  that  the  sulphur  is  not  absorbed  from  the  soil  entirely 
in  the  form  of  sulphates.  The  proportion  of  the  two  forms  of  sulphur 
in  the  seeds  varies  considerably  in  difierent  species.  The  final  reduc- 
tion of  the  proportion  of  organic  sulphur  is  due  partly  to  elimina- 
tion in  the  foi-m  of  volatile  compounds,  and  partly  to  reoxidation 
during  fructification.  C.  H.  B. 

Fats  obtained  from  the  Fungi  Lactarius  vellereus  and  L. 
piperatus.  By  Gerard  (/.  Fharm.  [5],  23,  7^12). — The  fats 
yielded  by  these  plants  are  chemically  identical.  They  were  found  to 
contain  oleic  and  stearic  acids,  both  in  the  free  state  and  combined  as 
glycerides ;  the  volatile  acids,  formic,  acetic,  and  butyric ;  some, 
cholesterol  and  lecithin.  The  cholesterol  does  not  diiier  from  animal 
cholesterol,  and  appears  to  be  identical  with  ergosierin  obtained  by 
Tanret  from  ergot  of  rye.  J.  T. 

Constituents  of  the  Seed  Pods  of  Pisum  sativum  and 
Phaseolus  vulgaris.  By  A.  Likiernik  {Ber.,  24,  187 — 188). — A 
compound  has  been  isolated  from  the  seed  pods  of  Fisum  sativum 
which  agrees  in  properties  with  phj'tosterol. 

From  the  seed  pods  of  Phaseolus  vulgaris,  a  mixture  of  two  sub- 
stances is  obtained,  which  may  be  separated  by  fractional  crystallisa- 
tion fi'om  dilute  alcohol ;  the  more  insoluble  is  termed  parapliytosterol, 
the  oihev  jpha  sol. 

Parapltijtosterol  belongs  to  the  cholesterol  group,  and  crystallises 
with  1  mol.  HoO  in  broad,  lustrous  plates  melting  at  149 — 150°.  In 
chloroform  solution,  the  rotatory  power  is  [a]^  ==  — 44"1"  ;  the  formula 
appears  to  be  CjiH-oO,  or  CaoHiiO. 

The  benzoate  crystallises  from  ether  in  dull,  thin  prisms. 

Phasol,  C15H31O,  crystallises  in  small,  lustrous,  anhydrous  plates, 
melts  at  189 — 190°,  and  has  a  rotatory  power  [ajn  =  4-30'6°;  on 
treatment  of  a  chloi'oform  solution  Avith  sulphuric  acid,  a  purple-red 
coloration  is  produced.  Plnasol  appears  to  belong  to  the  same  homo- 
logous series  as  cupreol  and  quebrachol.  J.  B.  T. 
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Root  Nodules  of  the  Pea.  By  A.  Prazmowski  (Landw.  Vcrsuchs- 
Stat.,  37,  161 — 288,  and  38.  "» — 62). — The  first  paper  commeuces 
with  a  review  of  the  results  of  other  investigators,  ami  of  the  views 
held  by  them  regarding  root  nodules.  Schindler  (Bot.  Cenir.,  18,  84) 
was  the  first  to  suggest  that  tlie  nodules  might  be  symbiotic  forma- 
tions between  the  leguminoiis  plant  and  soil  organisms.  Brunchorst 
(Ber.  hot.  Ges.,  3)  considers  the  nodules  to  be  normal  formations,  in 
which  albuminous  substances  in  the  form  of  bacteroids  are  accumu- 
lated ;  that  tlie  bacteroids  serve  the  plant  in  some  way,  and  that 
Avhen  they  have  performed  their  service  they  are  resorbed  by  the 
plant.  These  views,  which  are  generally  accepted,  are  founded  on 
microscopical  observations  only.  Beyerinck  (I^ot.  Zeit.,  46)  succeeded 
in  cultivating  in  artificial  media,  bacteria  obtained  from  the  nodules 
of  several  Leguminosce,  and  concluded  that  these  bacteria  give  rise  to 
the  pi'oduction  of  nodules  :  and  further,  that  the  bacteria  within  the 
nodules,  after  increasing  in  numbers,  become  converted  under  the 
influence  of  the  cell  plasma  into  bacteroids  (that  is,  metamorphic  bac- 
teria), which  have  lost  the  power  of  propagation,  and  which  are  finally 
resorbed  by  the  plant. 

In  the  author's  first  experiments  (1885),  peas  and  beans  were  grown 
in  rich  garden  soil,  in  the  same  soil  sterilised,  and  in  the  sterilised 
soil  with  the  addition  of  garden  soil  extract.  Nodules  appeared  in  the 
roots  of  all  the  plants  except  those  of  the  sterilised  and  non-infected 
soil.  Other  experiments,  in  which  the  same  plants  were  grown  in 
Avashed  sand,  under  different  conditions  as  regards  sterilising,  &c., 
gave  similar  results.  Pure  cultivations  of  the  nodule  organisms 
were  then  made,  and  peas  gro^Ti  in  sterilised  sand  infected  with 
them  ;  in  every  case  numerous  nodules  were  produced.  The  bacteria, 
when  in  contact  with  the  cell  plasm  of  the  roots,  undergo  successive 
changes ;  first,  they  assume  the  forked  shape  of  the  bacteroids ;  at  a 
later  period  the  substance  of  the  bacteroids  is  found  to  contain 
strongly  refractive  grains  (Lundstroem,  Bot.  Ceii.tr.,  33.  and  Beyerinck, 
Bot.  Zeit.,  1888,  735),  which  are  shown  by  their  behaviour  towards 
reagents  to  have  the  properties  of  proteids.  This  albuminous 
•substance  is  subsequently  resorbed  by  the  plant.  But  only  a  portion 
of  the  bacteria  undergo  these  changes  ;  others  multiply,  and  on  the 
death  of  the  plant,  or  when  the  nodule  is  injured  by  insects,  &c., 
return  in  increased  numbers  to  the  soil.  The  production  of  the 
proteids  and  their  resorption  by  the  plant  indicate  that  the 
bacteria  are  of  use  to  the  plant  in  supplying  certain  necessary  food- 
constituents.  It  was  observed  that  the  nodules  of  plants  growino-  in 
i-ich  soil  retain  their  freshness  and  red  colour  to  a  much  later  period 
than  those  of  plants  growing  in  sand. 

The  second  paper  commences  Avith  an  account  of  the  different  ideas 
held  regarding  the  biological  meaning  of  the  root  nodules.  Whilst 
Woronin,  Ericksson,  Kny,  Frank  (1879),  and  Prillieux  held  them  to 
be  a  kind  of  disease,  all  other  investigators  associated  the  existence  of 
the  nodules  Avith  the  fact  that  leguminous  jjlauts  have  the  power  of 
acquiring  niti'Ogen  from  sources  Avhich  are  not  available  to  other 
plants.  De  Vries,  on  the  strength  of  microscopical  observations, 
assumed  them  to  be  organs  in  Avhieh  nitrogenous  compounds    taken 
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up  by  the  leaves  and  roots  are  converted  into  proteids,  a  view 
also  held  by  Schindler  (/.  Landic,  33).  According  fo  Brnnchorst 
{loc.  cit.),  the  nodules  convert  the  organic  matter  of  the  soil  into 
proteids  ;  inorganic  nitrogen  compounds  are  assimilated  by  the 
plant  without  their  intervention.  Tschirch  (deut.  landic.  Presse., 
1886)  thinks  the  nodules  store  up  albumin  which  is  afterwards 
required  by  the  plant  when  ripening.  He  attributes  the  enriching 
of  surface  soil  in  nitrogen  by  the  growth  of  leguminous  plants  to  the 
brlngino-  up  of  subsoil  nitrogen  collected  in  the  root-nodules.  The 
author  next  discusses  Hellriegel's  results,  which  he  accepts,  as  far  as 
thev  go,  whilst  maintaining  that  some  of  his  conclusions,  which  may 
be  correct,  cannot  be  considered  as  final  without  further  evidence.  In 
the  author's  experiments,  sterilised  sand  was  used,  and  great  care  was 
taken  to  maintain  the  state  of  sterilisation  throughout  the  experi- 
ment. The  plants  were  infected  with  pure  cultivation  of  nodule- 
bacteria,  grown  in  non-nitrogenous  nutritive  solutions.  The  pots 
had  well-fitting  covers,  with  four  holes  :  a  centre  hole  for  the  plant, 
and  three  others,  into  which  glass  tubes  were  cemented  for  supplying 
nutritive  solution  and  sterilised  air.  One  of  the  chief  points  of 
interest  during  growth  was  the  observation  that  about  2 — 3  weeks 
after  sowing  the  infected  plants  became  unhealthy-looking,  as  com- 
pared with  the  non-infected  plants ;  but  after  the  fifth  week,  the 
infected  plants  became  the  stronger,  and  from  this  time  to  the  end  of 
the  experiment  remained  healthy.  In  the  water-cultui-e  experiments 
described  below,  it  was  found  that  the  unhealthy  period  in  the  growth 
of  the  infected  plants  was  coincident  with  the  first  appearance  of 
nodules,  and  that  the  period  of  renewed  vigour  was  coincident  with 
the  first  emptying  of  the  nodules.  Returning  to  the  sand-culture 
experiments,  nodules  were  found  in  the  roots  of  all  the  infected 
plants,  and  vice  versa.  The  sand  was  examined  at  the  end  of  the 
experiments,  to  ascertain  whether  other  organisms  than  those  added 
had  got  in.  It  was  found  that  in  the  first  series  of  experiments  (pots 
1  to  4  in  table),  owing  to  some  defect,  all  the  pots  contained  foreign 
organisms.  In  the  second  series  (pots  5  to  9),  the  sand  of  pots  5,  6, 
and  8  remained  free  from  foreign  organisms,  and  that  of  3  and  5  con- 
tained only  a  mould-fungus  as  impurity.  There  were  fewer  nodules 
where  nitrate  was  applied  than  where  not,  but  the  nodules  in  the 
nitrate  pots  were  better  formed  than  the  others. 

The  following  table  shows   the  amount  of  produce  and  the  initial 
and  final  amounts  of  nitrogen  in  the  sand  culture  experiments : — 
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Nitrogen. 

Drv 
produce 
(grams). 

Length 

of 
stems 
(cm.). 

Seeds 
sowu. 

AboTe 
ground 
growth. 

Roots. 

Whole 
plant. 

Gain* 
or 
loss. 

1.  Xot     infected; 

nitrate 

4 -6310 

106-7 

0-012 

0-1263 

0-0080 

0  -1343 

a 

2.  Infected  ;  nitr- 

ate   

6-0t86 

112-0 

0  012 

0 -1688 

0-0162 

0  1850 

V 

3.  Not  infect«d  . . 

1-1660 

97-7 

0-012 

0-0090 

0-0042 

0  -0132 

0-0012 

4.  Infected 

3  -5445 

109-3 

0-012 

0-0680 

0  -0146 

0  0826 

0-0706 

5.  Xot    infected ; 

nitrate 

3-5492 

103-2 

0-009 

0-0827 

0-0065 

0  0892 

p 

C.  Infected ;  nitr- 

ate   

5  -2380 

108-6 

0-009 

0-1445 

0  -0134 

0-1579 

p 

7.  Xot  infected  . . 

0-4124 

36-4 

0-009 

0  0051 

0  0021 

0-0072 

-0-0018 

8.  Infected 

2  -4755 

92-0 

0-009 

0-0485 

0-0098 

0  -0583 

0  0493 

9 

1  -6324 

69-8 

0  000     0  0319 

0  -0078 

0  -0397 

0  -0277 

The  water-culttn-e  experimeTits  were  made  especially  to  test  the 
accTirac3'of  Brtinchorst's  view,  that  in  water-culture  the  nodules  have 
no  function,  an  opinion  which  Hellriegel  was  also  inclined  to  adopt 
(Zeits.  Ver.  Jxiibenzucl-.-Lid.,  1888,  17-2).  The  results  (water-culture) 
of  the  experiments  do  not  support  this  view,  being  similar  to  those  of 
the  sand-cultnre  experiments,  although  the  assimilation  of  nitrogen 
was  less  than  in  sand.      The  numerical  results  are  as  follows : — 


Dry 

produce 
(grams). 

Length 

of  stem 

(cm.). 

Nitrogen  (grams 

)■ 

Seeds 
sown. 

Total 
pi-oducc. 

Gram 

or  loss. 

1.  Infected;  nitrate... 

2.  Not  infected ;  nitrate 

3.  Infected  ;    nitrate. .  . 

4.  Not  infected ;  nitrate 

5.  ,,            no  nitr- 
ate   

4-9383 
6-1436 
4-5444 
6-0133 

0 -4162 

0 -4721 

1  0742 

2  -2739 
1 -0826 
1-1832 

112-6 
132  -8 
116-0 
132-8 

36-6 

45  0 

93-0 

103-9 

88-4 
102-8 

0  -0090 
0  -0090 
0  0090 
0  0090 

0-0090 

0-0090 
0  0090 
0-0090 
0  0090 

0-0090 

0-1437 
0  1746 
0- 14.36 
0-1914 

0-0090 

0-0085 
0  -0264 
0  -0825 
0  0321 
0  0275 

p 
p 
? 
p 

0-0000 

6.  Not  infected ;  no  nitr- 
ate   

—  0  -0005 

8.  Infected ;  no  nitrate 

9.  ., 
10. 

11. 

0-0174 
0  -0735 
0  0231 

0  -0185 

*  With  regard  to  the  pots  which  had  nitrate,  although  tlie  amount  of  nitrate  in 
the  nutritive  solution  is  given,  the  exact  amount  of  solution  actually  used  is  not. 
Moreover,  the  amount  of  nitrogen  in  the  sand  at  the  end  of  the  experiment  was  not 
determined,  so  that  the  gain  of  nitrogen  or  loss  (if  any)  cannot  he  ascertained. — 
N.  H.  J.  M. 

VOL.  LX.  2   S 
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The  most  important  conclusions  are  tlie  following  : — 

1.  The  root  nodules  are  symbiotic  formations,  which  derive  benefit 
from  the  plants  by  obtaining  nourishment  from  them,  and  are  thus 
enabled  to  propagate  themselves,  and  on  the  death  of  the  plant  to 
return  in  greatly  increased  numbers  to  the  soil. 

2.  The  symbiosis  is  of  use  to  the  plant  by  enabling  it,  under 
the  influence  of  the  bacteria,  to  feed  on  atmospheric  elementarA" 
nitrogen. 

3.  Inasmuch  as  only  plants  provided  with  nodules  can  acquire 
nitrogen  from  the  free  nitrogen  in  the  air,  it  follows  that  the  assimi- 
lation takes  place  with  the  intervention  of  the  nodule  bacteria. 

4.  The  coincidence  of  the  recovery  of  the  infected  plant  from  its 
state  of  weakness  with  the  emptying  of  the  oldest  nodules,  taken 
together  with  the  changes  which  the  bacteria  were  found  to  undergo 
within  the  nodules,  indicate  that  the  plant  only  derives  benefit  from 
the  symbiosis  when  it  has  overpowered  the  bacteria,  and  that  the 
resorption  of  the  products  of  the  bacteria  is  the  main  cause  of  the 
increased  production  of  the  plants. 

5.  The  resorption  of  the  bactero'ids  is  the  means  by  which  the 
plant  obtains  atmospheric  nitrogen. 

6.  Starch  is  present  in  the  nodules  in  considerable  quantity,  as 
long  as  they  possess  vitality,  and  is  directly  taken  up  by  the  bacteria  ; 
it  is  probable  that  the  bacteria  are  built  up  from  this  starch  and 
elementary  nitrogen. 

7.  In  the  absence  of  other  sources,  the  nodule-bacteria  (in  pure 
cultivations)  are  able  to  assimilate  free  nitrogen,  although  to  a  much 
less  extent  than  when  in  symbiosis  with  the  plant  (compare  this  vol., 
p.  353). 

In  a  postscript  the  author  criticises  Frank's  paper  "  On  the  Fungus- 
symbiosis  of  the  Leguminosa? "  {Ber.  deut.  hot.  Ges.,  7). 

N.  H.  J.  M. 

Nitrogen  Compounds  in  Vegetable  Soils.  By  Beethelot  and 
G.  Andi:e  (Cornpt.  rend.,  112,  1-^9 — 195). — The  authors  have  sub- 
jected vegetable  soil  to  the  action  of  acids  and  alkalis  of  various- 
degrees  of  concentration  for  various  periods  of  time.  The  soil  used 
contained  19'10  grams  of  organic  carbon  and  1-669  grams  of  nitro- 
gen per  kilo.,  and  if  the  nitrogen  is  regarded  as  existing  in  the  soil  in 
the  foi-m  of  proteid  compounds,  the  particular  soil  contained  approxi- 
mately 1  part  of  proteids  to  3  parts  of  hu.mous  compounds. 

The  action  of  cold  concentrated  aqueous  potash  indicated  the 
existence  of  two  groups  of  nitrogen  compounds,  one  being  much  more 
easil}'  decomposed  than  the  other.  The  action  of  warm,  dilute, 
aqueous  potash  results  in  a  continual  evolution  of  ammonia.  In 
26  hours  at  100°,  the  alkali  made  93'6  per  cent,  of  the  nitrogen 
soluble.  Practically  the  same  result  was  obtained  by  first  treating 
with  alkali,  and  afterwards  with  acid,  and  a  slightly  lower  result  by 
the  action  of  acid  followed  by  alkali.  It  wonld  seem  that  several 
reactions  take  place  simultaneously  under  the  influence  of  the  alkali. 
The  nitrogen  compounds  at  first  split  up  and  become  soluble,  but 
when   the  action  is  prolonged,  the  soluble  products  graduall}'  lose 
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nitrogen  in  the  form  of  ammonia  or  soluble  amides,  and  again  form 
insoluble  nitrogen  compounds.  The  latter  are  not  stable,  but  gradu- 
ally decompose  and  again  become  soluble.  C.  H.  B. 

Volatile  Nitrogen  Compounds  evolved  from  Vegetable  Soils. 
B}'  Bkkthelot  (Compt.  rend.,  112,  19o — l'J7). — Clay  soils  kept  mois- 
tened gradually  lose  nitrogen  in  the  form  of  volatile  products,  but  if 
the  same  soil  is  kept  dry,  the  loss,  although  recognisable,  is  very  much 
smaller.  The  niti'ogen  evolved  in  the  fonn  of  volatile  nitrogen  com- 
pounds is  greater  than  that  evolved  at  the  same  time  in  the  form  of 
ammonia,  a  result  contrary  to  that  obtained  with  vegetable  soils.  It 
is  probable  that  the  evolution  of  volatile  nitrogen  compounds  is  inti- 
mately connected  with  the  life  of  microbes  or  low  vegetable  organ- 
isms. C.  H.  B. 

Formation  and  Properties  of  Humus,  By  P.  A.  Kostytcheff 
(Ann.  ^\gronom.,  17,  17 — 8b  ;  from  Trav.  Sue.  Xaturali>:tes  St.  Peters- 
burg, 20,  1889).— The  chief  results  of  the  author's  study  of  the  black 
soils  of  Russia  are  discussed  in  this  paper.  The  decay  of  vegetable 
matter  is  brought  about  by  attacks  of  moulds  and  bacteria,  the 
former  alone  cai;sing  the  production  of  dark-coloured  matters.  A 
characteristic  of  humus  is  its  richness  in  nitrogen,  the  humus  of  the 
black  Russian  soils  containing  fi*om  400  to  665  per  cent,  of  that 
clement,  whereas  meadow  hay  contains  only  1'62  per  cent.,  and  clover 
in  flower  200.  When  some  hay  from  this  land  (composed  of  Festuca 
ovina  and  Koeleria  cristata),  containing  100  parts  dry  matter,  was 
moistened  with  75  parts  of  water  and  allowed  to  decay  under  a  bell- 
glass,  air  being  injected  every  day,  it  was  found  that  in  six  months 
the  dry  residual  matter  weighed  only  62'25  parts.  There  was  no  loss 
of  nitrogen,  1"2711  parts  being  found  as  against  12700  at  the 
commencement,  but  the  percentage  of  nitrogen  had  risen  from  1*27 
to  204.  Similar  experiments  made  with  oak,  elm,  and  other  leaves 
gave  analogous  results  ;  little  or  no  amnionia  is  formed,  and  no  nitric 
acid,  and  the  loss  of  nitrogen  is  in  general  nil.  As  hay  and  leaves  con- 
tain prote'ids,  and  these  quickly  decompose  with  production  of  am- 
monia, it  follows  that  this  ammonia  must  be  reconverted  into  other 
forms,  and  this  is  done  by  the  agency  of  the  living  organisms,  which 
find  their  nourishment  in  the  decaying  matter.  The  nitrogen  is  in 
fact  reconverted  into  prote'id  compounds,  and  not  into  simpler  com- 
binations ;  thus,  of  the  2'04  per  cent,  of  total  niti'Ogen  found  in  the 
decomposed  hay,  1"893  was  present  as  prote'id,  and  only  0"149  per 
cent,  as  amidated  compounds.  Ammonia  and  amides  when  formed 
serve  as  nutriment  to  moulds,  in  the  protoplasm  of  which  their  nitro- 
gen is  stored  up,  and  this,  decomposing  in  its  tarn,  serves  as  food  to 
l)acteria,  Avhich  still  retain  the  nitrogen  in  prote'id  combinations. 
Sometimes,  as  in  decaying  oak  lea%'es,  the  form  of  the  leaf  is 
preserved,  but  almost  the  whole  structure  is  transformed  into  a 
mass  of  ramifying  and  interlacing  mycelium.  The  soil,  with  its  esti- 
mated 60  millions  of  organisms  per  gram,  must  contain  much  nitro- 
gen in  the  prote'id  form,  and  one  set  or  other  of  organisms  will  pre- 
dominate according  to  variation  in  the  conditions ;    thus,  if    soil  is 
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moistened  and  kept  under  a  bell-glass,  masses  of  mould  are  quickly  pro- 
duced throughout.    In  general,  the  first  development  in  decaying  veget- 
able matter  is  that  of  bacteria,  the  reaction  of  the  medinm  becoming 
acid;  then  follovrs  the  decay  of  these,  the  ammonia  produced  neutralising 
the  acid,   and  moulds  growing  in  the  neutral  medium ;  afterwards 
bacteria  and  moulds  develope  together.     Thus  humus  always  contains 
easily  decomposable  matter,  and  consequently  the  rate  of  decomposition 
observed  at  any  pei'iod  of  the  decay  is  nearly  the  same.     Experiments 
on  the  rapidity  of  decomposition  of  humus  from  the  black  soils  and 
humus  from  soils  further  north,  made  by  moistening  equal  weights  to 
an  equal  extent  and  measuring  the  carbonic  anhydride  produced  per 
diem,  show  that  the  rate  of  decomposition   is   the   same  in  each.     In 
humus  produced  above  the  water  level,  all  trace  of  vegetable  struc- 
ture is  destroyed  by  the  leaves  being  gnawed  and  passed  through 
the  bodies  of  earthworms,  caterpillars,  wireworms,    &c. ;  under  the 
water  level,  the  vegetable   structure   is  preserved,  and  peat  results. 
Experiments  with    dead  leaves   pulverised    by  the   action    of    these 
animals,  in  comparison  with  the  same  leaves  not  attacked  by  them, 
show  that  little  or  no  influence  on  the  rate   of  decay  results  from 
their    action.     After    passing    thi-ough    their    bodies,    the    organic 
matter  is  still  fit  to  nourish  moulds  and  bacteria,    and  when  these 
have   multiplied   sufficienth'  to    accumulate    a  fresh  stock  of  proto- 
plasm, earthworms,  &c.,  attack  it  again,  and  so  destroy  all  trace  of 
structure.     The  soil  of  the  black  lands  is  permeable  to  a  small  depth 
only   by  water,    and    this    circumstance    retards    decomposition    and 
accounts  for  the  accumulation  of  humus.     The  decay  of  humus  is 
fastest  in  the  best  drained  and  most  open   soils ;  for  this  reason  the 
presence  of  clay  in  a  soil  promotes  accumulation  of  humus.     Woods 
promote  drainage  by  loosening  the  soil  and  abstracting  Avater,  and 
hence  in  plantations  accumulation  of    humus  is   retarded,   and  the 
earth  becomes  lighter  in  colour.     Inferior  org-anisms  are  the  means  of 
diffusing  organic  matter  throughout  the  soil ;  the  mycelia  of  fungi,  for 
instance,  growing  on  a  dead   root,   ramify  laterally,  and   thus  carry 
organic  matter  a  little  way  outward  ;  succeeding  organisms  extend 
this    action,    and    the    soil    becomes    darkened    in   proportion.     The 
humic  acid  of  the  black  earth  is  almost  exclusively  in  combination 
with  lime  ;  this  lime  is,  according  to  the  author,  carried  to  the  in- 
soluble humus   as  acid   carbonate  dissolved  in  water,  and  the  acid 
carbonate  is  decomposed  by  contact  with    the  moist  humus.     To  the 
observation  that  vegetable  matter  is  blackened  tinder  the  attacks  of 
moulds  and  not  of  bacteria,   the  author  adds  that  some  fttngi  have 
the  power  of  blackening  humus,  but  in  other  cases  they  simply  change 
the  reaction  from  acid  to   alkaline,  when  the  blackening  is  produced 
by  atmospheric  oxidation,  as  in  the  similar  case  of  pyrogallol. 

J.  M.  H.  M. 
Economy  of  Phosphoric  Acid  in  the  Growth  of  Beetroot. 
By  M.  Makimkei;  (Bird.  Ceuir.,  20,  -1—11;  from  Magd.  Zeit.,  1S9U). 
— The  object  of  the  paper  is  to  show  the  fallacj'  of  the  view  that  in 
the  growth  of  beetroot  heavy  manuring  with  phosphates  is  necessary 
in  order  to  compensate  for  the  amounts  removed  by  the  crop.  In  the 
first  place,  beetroot  is  a  ci'op  which  does  not  require  a  gi'eat  amount 
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of  phosphate ;  an  average  erop  will  withdraw  from  the  soil  238  lbs. 
per  acre ;  an  average  potato  crop  removes  28  lbs.  per  acre.  Then, 
again,  by  far  tlie  greater  part  ot"  the  phosphate  so  taken  up  will  be  re- 
turned to  the  soil  in  the  form  of  difi'usioii-residues,  &c.  As  much  as 
91"1  per  cent,  may  be  returned.  Fi'om  examples  given,  it  is  shown 
that  the  average  actual  loss  of  phosphoric  acid,  that  is,  the  amount 
removed  by  the  crop  minus  that  contained  in  the  waste  products  which 
are  returned  fi-om  the  sugar  works,  is  about  10"G  to  123  lbs.  per  acre. 
This  is  very  nearly  compensated  for  b}-  keeping  cattle.  One  beast, 
consuming  o'o  lbs.  of  such  food  as  oil  cake  and  rice  meal,  &c.,  will 
yield  50  lbs.  of  phosphoric  acid  yearly.  At  the  rate  of  one  beast  to 
live  acres,  this  will  corresi)ond  with  10  lbs.  per  acre.  A  furthei- 
amount  of  phosphates  will  be  derived  from  the  hay  consumed.  It  is 
thus  seen  that  the  large  amounts  of  phospliates  usually  applied  are 
unnecessary.  There  is  no  evidence  to  show  that  the  excess  of  phos- 
phoric acid  has  any  effect  on  the  quality  of  the  roots. 

The  usual  manuring  with  farmyard  manure  gives  more  phosphoric 
acid  than  the  beetroot  removes,  and  any  further  amount  of  phos- 
phates added  must  be  useless. 

Extensive  experiments  are  being  niade  at  the  author's  suggestion, 
and,  until  farther  evidence  is  obtained,  he  proposes  that  17'G  lbs.  of 
soluble  phosphoric  acid  per  acre  should  be  given,  except  when  the 
farmyard  manure  is  preserved  by  phosphate  gypsum. 

With  regard  to  the  preservation  of  farmyard  manure,  phosphoric 
acid  should  be  much  more  extensively  employed.  The  loss  of  nitrogen 
from  one  head  of  cattle  in  a  beetroot  farm  may  be  as  much  as  corre- 
sponds with  2"70  cwt.  of  Chili  saltpetre  ;  60'-5  lbs.  of  phosphoric  acid 
is  sufficient  to  prevent  this  loss.  With  the  average  number  of  cattle 
(one  to  5  acres),  and  the  average  loss  of  phosphoric  acid  (106 — 12'3 
lbs.  per  acre),  it  happens  that  for  the  preservation  of  the  farmyard 
manure  exactly  the  same  amount  of  phosphoric  acid  is  required  as 
is  contained  in  the  beetroot  products  which  are  sold. 

X.  H.  J.  M. 
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Weighing  Dried  Filters.  By  F.  Rudokff  (Zeit.  muj.  Chem., 
1890,  633). — The  filters  are  dried  in  cylindrical  vessels  75  mm.  high 
and  34  mm.  in  diameter,  with  ground  caps.  After  30  minutes  in  the 
oven,  the  vessel  is  removed,  capped,  and  allowed  to  cool  without 
using  a  desiccator  for  exactly  30  minutes,  the  last  10  minutes  being 
in  the  balance  case.  After  collecting  the  precipitate,  it  is  dried  at 
100°  in  the  funnel,  and  then  for  30  minutes  in  the  same  way  as  the 
empty  filter.     A  constant  weight  is  very  soon  obtained. 

M.   J.  S. 

A  New  Method  of  Estimating  Uncombined  Hydrochloric 
Acid  in  Gastric  Juice.     By  A.  Jolles  (Monafsh.,  11,  472—481).— 
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The  fluorescence  of  a  neutral  solution  of  eosin  is  scarcely  afFected 
by  tlie  presence  of  considerable  quantities  of  organic  acids,  whilst  it 
is  instantly  removed  by  the  addition  of  only  a  very  minute  quantity 
of  livdrochloric  acid.  On  spectroscopic  examination,  the  neutral  so- 
lution of  eosin  shows  two  black  bands  in  the  blue-green  portion  of 
the  spectrum ;  these  bands  are  greatly  intensified  in  presence  of 
alkalis,  but  if  a  few  milligrams  of  hydrochloric  acid  is  added  to  the 
solution  they  instantly  disappear,  whilst  they  are,  however,  unaffected 
liy  the  addition  of  several  grams  of  lactic,  butyric,  acetic,  or  formic 
acids. 

The  author  makes  use  of  the  preceding  facts  in  the  following 
way : — 1  c.c.  of  a  solution  of  eosin  (0"01  gram)  in  water  (100  c.c.) 
is  added  to  100  c.c.  of  the  solution  under  investigation,  and  the  mix- 
ture titrated  against  aqueous  alkali  in  a  vessel  with  plain,  parallel 
sides,  so  that  the  formation  of  the  black  bands  may  be  spectroscopic- 
ally  determined.  The  quantity  of  hydrochloi-ic  acid,  expi-essed  in 
milligrams,  contained  in  the  solution  which  has  been  titrated  is  given 
by  the  equation  ,r  =  n  .  a  -f-  c,  where  n  is  the  number  of  c.c.  of  alkali 
added,  a  the  h3-drochloric  acid  in  milligrams  which  neiitralises  1  c.c. 
of  the  alkali  solution,  and  c  a  constant,  depending  on  the  thickness 
of  the  layer  of  the  fluid  and  the  concentration  of  the  eosin  solution 
used.  When  the  solution  is  40  mm.  in  depth,  and  contains  the  above 
given  quantity  of  eosin,  the  constant  is  20 ;  that  is  to  say,  the  addi- 
tion of  20  milligrams  of  hydrochloric  acid  is  necessary  in  order  to 
make  the  absorption-bands  disappear  in  a  solution  containing  one- 
tenth  of  a  milligram  of  eosin  in  100  c.c.  of  water.  The  delicacy  of 
the  method  is  not  affected  by  the  presence  of  chloi'ides  or  phosphates, 
albumin,  peptones,  pepsin,  or  by  lactic,  butyric,  acetic,  or  formic  acid. 
In  presence  of  these  substances,  so  small  a  quantity  of  hydrochloric 
acid  as  10  milligrams  (O'Ol  per  cent.)  can  be  estimated  with  pre- 
cision. Ct.  T.   M. 

Potassium  lodate  as  Original  Standard  for  lodometry, 
Acidimetry,  and  Alkalimetry.  By  M.  Gruger  {Zcif.  ang.  Chern., 
1890,  385 — 386,  see  this  vol.  j).  360). — The  facility  with  which  pure 
potassium  iodate  is  prepared  renders  it  an  admirable  basis  for 
iodometric  analysis.  Sublimed  iodine  is  dissolved  in  hot,  pure, 
moderately  strong  potash  as  long  as  it  does  not  colour  the  solution. 
The  liquid  is  evaporated  to  dryness,  and  the  residue  exhausted  Avith 
alcohol.  The  undissolved  portion  is  repeatedly  crystallised  from  hot 
water,  until  it  no  longer  affects  sensitive  litmus  paper,  or  gives  a 
blue  colour  with  sulphuric  acid  and  starch.  The  alcoholic  solution  is 
used  for  the  preparation  of  potassium  iodide ;  for  this  purpose  it  is 
evaporated  to  dryness,  the  residue  dissolved  in  water,  and  iodine 
added  to  strong  yellow  coloration  ;  hydrogen  sulphide  is  then  passed 
through  the  liquid,  the  filtered  solution  evaporated,  and  the  iodide 
crystallised  until  pure.  A  permanent  iodine  solution  for  standardising 
thiosulphate  may  be  made  by  dissolving  accurately  weighed  iodine  in 
an  excess  of  pure  potash,  and  diluting  to  a  known  volume.  The 
solution  can  be  preserved  unchanged,  and  the  iodine  liberated  at  any 
iime  by  adding  excess  of  acid.  M.  J.  S. 
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Potassium  Bromide  as  Indicator  in  Chlorimetry.  By  G. 
Dkniucs  (./.  I'ltarm.  i')'],  23,  101 — 103). — To  avoid  the  use  of 
alkaline  solutions  of  arsenious  anhydride,  which  do  not  remain 
constant,  the  more  permanent  hydrochhjric  solution  may  be  prepared 
thus : — To  4"44  grams  of  arsenious  anhydride  10  c.c.  of  soap  solu- 
tion are  added  and  100  c.c.  of  water  ;  after  a  few  minutes  contact  and 
agitation,  the  solution  is  complete  in  the  cold  ;  500  c.c.  of  water  and 
100  c.c.  of  hydrochloric  acid  are  then  added  and  the  mixture  shaken 
again ;  finally  it  is  made  up  to  1  litre,  and  again  shaken.  To  make 
an  estimation,  10  c.c.  of  the  standard  solution  is  placed  in  a  flask, 
some  drops  of  a  concentrated  potassium  bromide  solution  added,  and 
then  the  chlorine  solution  until  a  slight  yellow  tint  just  persists.  This 
is  much  more  convenient  than  the  addition  of  sulphate  of  indigo. 

J.  T. 

Technical  Valuation  of  Bleaching  Powder.  By  L.  Va^ixo 
{Zeit.  ang.  Chem.,  1890,  5o9 — 510). — A  rapid  and  fairly  accurate 
estimation  of  the  value  of  bleaching  powder  can  be  obtained  by  treat- 
ment with  hydrogen  peroxide,  causing  the  oxygen  evolved  to  displace 
w'ater  from  a  receiver,  and  measuring  the  water  expelled.  Tiie 
weighed  substance  (2  grams),  finely  ground  with  water,  is  placed  in 
a  small  flask  ;  the  hydrogen  peroxide  in  a  stopcock  bulb,  of  which 
both  the  uppei-  and  lower  ends  are  connected  with  the  flask,  so  that 
no  alteration  of  volume  occurs  when  the  liquid  is  admitted  to  the 
flask.  The  gas-evolution  tube  is  connected  with  one  neck  of  a 
Woulff's  bottle  full  of  water.  Through  the  second  neck  passes  a 
thistle  funnel  reaching  nearly  to  the  bottom  of  the  bottle.  Through 
a  tubulure  near  the  bottom  passes  a  tube  which,  being  bent  at  right 
angles,  can  be  depressed  by  rotation  in  the  cork  until  water  begins  to 
escape.  On  mixing  the  hydrogen  peroxide  with  the  bleaching 
powder,  a  quantity  of  watei*  flows  out  equal  in  volume  to  the  oxygen 
liberated.  The  tables  published  by  the  author  (this  vol.,  p.  24;6)  allow 
the  percentage  of  oxygen  or  chlorine  to  be  read  off  without  calculation. 

M.  J.   S. 

Estimation  of  Fluorine.  By  H.  Offermaxn  (Zeit.  any.  Chem., 
1890,  615 — 618). — The  author  gives  a  somewhat  full  recapitulation  of 
the  methods  hitherto  proposed,  and  then  describes  the  following 
process,  which,  unlike  some  older  ones,  is  equally  serviceable  when 
organic  substauces,  carbonates,  or  chlorides  are  present.  It  is  based 
on  the  expulsion  of  the  fluorine  as  silicon  fluoride,  which,  being  then 
decomposed  by  Avater,  yields  hydrofluosilicic  acid,  which  can  be 
titrated  with  an  alkali.  The  substance  is  mixed  with  15  parts 
ignited  quartz  powder,  and  placed  in  a  '200  c.c.  flask  furnished  with 
tubes  for  the  admission  of  air  and  escape  of  gas,  and  with  a  funnel 
tube  for  introducing  sulphuric  acid.  Air,  dried  and  freed  from 
carbonic  anhydride,  is  passed  into  the  flask  at  the  rate  of  about  two 
bubbles  per  second.  The  escaping  gases  pass  over  sulphuric  acid  in 
a  second  similar  flask,  in  which  a  thermometer  is  inserted.  Both 
flasks  stand  on  the  same  hot  plate,  and  are  heated  to  150 — 160°.  The 
gases  next  pass  through  an  empty  (J -tube,  then  through  one  contain- 
ing fused  calcium  chloride  and  pumice  saturated  with  anhydrous  cop- 
per sulphate,  and  thence  through  a  tube  reaching  to  the  bottom  of  a 
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bealcer,  containing'  enough  mercury  to  form  a  lute,  and  about  150  c.c. 
of  water.  The  tube  is  liable  to  get  stopped  up.  When  the  decom- 
po.sition  is  complete,  cochineal  tincture  is  added  to  the  liquid  in  the 
beaker  and  then  standard  alkali  to  a  distinct  alkaline  reaction.  1  c.c. 
of  normal  alkali  equals  0-019  gram  of  fluorine.  M.  J.  S. 

Gasometric  Absorption  of  Oxygen.  By  L.  L.  de  Koninck 
(Zeit.ang.  Chem.,  1890,  727 — 728). — A  solution  of  ferrous  tartrate  in 
excess  of  alkali  absorbs  oxygen  with  great  rapidity,  and  is  free  from 
the  inconveniences  of  many  of  the  reagents  proposed  for  that  purpose. 
Three  solutions  are  made,  containing  :  (A)  40  grams  of  crystallised 
ferrous  sulphate  ;  (B)  30  grams  of  sodium  potassium  tartrate ;  (C) 
60  grams  of  potash,  each  made  up  to  100  c.c.  with  water.  One  volume 
of  A  is  poured  into  five  volumes  of  B,  and  then  one  volume  of  C  is 
added.  A  clear  solution  is  thus  obtained,  which,  when  used  in  a 
Hempel's  gas  burette,  absorbed  the  oxygen  from  .50  c.c.  of  air  com- 
pletely in  four  minutes,  and  in  four  experiments  gave  results  com- 
pi"ised  between  20"8  and  21*2  volumes  per  cent.  M.  J.   S. 

Estimation  of  Oxygen  Dissolved  in  Water.  By  G.  Li^ossier 
(J.  Pharm.  [5],  23,  lOo — 106). — The  oxygen  is  absorbed  by  ferrous 
tartrate  in  alkaline  solution,  phenosafranin  being'  used  as  indicator. 
A  500  c.c.  flask,  provided  with  a  glass  tap  at  the  bottom,  is  charged 
with  about  400  c.c.  of  mercury,  20  c.c.  of  sodium  hydroxide  solution 
of  36°  B,  20  c.c.  of  a  20  per  cent,  solution  of  potassium  sodium 
tartrate,  a  drop  or  two  of  alcoholic  solution  of  pure  phenosafranin, 
and  finally  water,  to  completely  fill  it.  A  caoutchouc  stopper  with  two 
holes  is  placed  in  the  neck,  care  being  taken  to  exclude  all  air 
bubbles,  and  in  one  of  the  holes  is  inserted  the  jet  of  a  burette 
previously  completely  filled  below  the  stop-cock  with  standardised 
ferrous  sulphate,  and  the  other  hole  receives  the  tube  of  a  stoppered 
funnel,  the  tube  of  which  has  been  primed  Avith  the  water  to  be 
examined.  The  whole  should  be  perfectly  tight,  so  that  on  opening 
the  lower  stop-cock  no  mercury  runs  out.  Ferrous  solution  is  now 
added  drop  by  drop,  until  the  rose  tint  just  disappears  ;  then  50  c.c. 
of  the  sample  is  placed  in  the  funnel  and  passed  carefully  into  the 
flask,  and  ferrous  solution  is  again  added  to  the  same  point  as  before. 
After  the  apparatus  is  once  prepared,  several  estimations  can  be 
successively  made  without  renewing  the  solutions  contained  in  the 
flask ;  a  fresh  portion  of  the  sample  is  added  and  more  ferrous 
sulphate  until  the  mercury  is  run  out.  Three  estimations  of  the 
same  samjile  should  be  made  and  the  last  one  taken.  To  standardise 
the  ferrous  solution,  water  which  has  been  in  prolonged  contact  with 
air  should  be  employed ;  when  its  temperatui-e  and  the  height  of  the 
barometer  are  known,  the  amount  of  oxygen  dissolved  can  be  obtained 
from  the  known  solubility  of  oxygen.  A  convenient  sohition  contains 
3  grams  of  ferrous  sulphate  and  10  c.c.  of  sulphuric  acid  per  litre. 
Xitrates  and  nitrites  do  not  affect  the  result.  Substances  like 
glucose  which  exert  a  strong  reducing  action  in  alkaline  solution 
are  the  only  obstacles ;  the  results  are  not  affected  by  the  addition  of 
urine,  albumin,  or  infusion  of  vegetable  earth.  J.  T. 
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Volumetric  Estimation  of  Sulphur  Bichloride.     By  G.  A.  Lk 

Rov  (CJwm.  Centr.,  1890,  ii,  1027;  from  Mon.  Sci.  [4],  4,  1115— 
lllG). — The  following  method  is  recommended  by  the  author: — A 
weighed  or  measured  quantity  of  the  sulphur  dichloritle  of  commerce 
is  added  to  a  measured  volume  of  sodium  hydroxide  of  known 
strength.  The  dichloride  is  decomposed  into  sodium  sulphide,  thio- 
sulphate,  sulphite,  'sulphate,  and  chloi-ide,  and  free  sulphur.  The 
latter  is  readily  dissolved  l)y  boiling  the  alkaline  liquid.  It  is  then 
cooled  and  hydrogen  peroxide  added,  and  the  liquid  genth'  warmed, 
whereby  the  sulphur  and  lower  sulphur  compounds  of  sodium  are 
oxidised  to  sulphate.  The  excess  of  hydrogen  dioxide  is  destroyed  by 
boiling.  The  excess  of  alkali  is  now  determined  volumetrically,  as 
also  the  chlorine,  from  which  data  the  amount  of  sulphate  correspond- 
ing with  the  sulphur  in  the  sulphur  dichloride  is  calculated. 

J.  W.  L. 
Purification  of  Sulphuric  Acid  for  Kjeldahl's  Process.  By  G. 
Ll\\c;k  {Zeit.  amj.  Chem.,  1890,  447 — 448). — The  success  obtained  by 
]\Ieldola  and  IMoritz  in  purifying  sulphuric  acid  from  ammonia  by 
heating  with  potassium  nitrite  (Abstr.,  1888,  628)  was  due  to  their 
using  a  quantity  of  nitrite  almost  exactly  equivalent  to  the  ammonia 
to  be  removed,  so  that  no  excess  of  nitrogen  trioxide  remained  to  be 
boiled  out.  The  author  shows  by  fresli  experiments,  as  well  as  by 
reference  to  the  known  facts  of  sulphuric  acid  manufacture,  that 
nitrog'en  trioxide  cannot  be  boiled  out  from  concentrated  sulphuric 
acid,  but,  in  consequence  of  the  formation  of  the  very  stable  nitrosyl 
sulphate,  actually  concentrates  in  the  residue  left  after  boiling  down 
the  strong  acid.  M,  J.  S. 

Estimation  of  Nitric  Nitrogen  by  Aluminium.  By  A,  SirTZEu 
(Zeit.  aug.  Chem.,  189C^  695). — The  conversion  of  nitric  acid  into 
ammonia  by  the  action  of  aluminium  and  an  alkali  is  one  of  the  most 
convenient  modes  of  estimating  it,  but  it  fails  altogether  with  certain 
specimens  of  aluminium,  which,  there  is  reason  to  believe,  are  not 
made  by  the  use  of  sodium.  It  is  suggested  that  there  may  be  traces 
of  sodium  in  the  aluminium  made  by  the  older  process,  and  that  their 
presence  may  be  a  condition  of  its  suitability,  M,  J.  S. 

Estimation  of  Nitric  Acid  by  Reduction  to  Ammonia.     By 

K,  Ulsch  (Chem.  Cenfr.,  1890,  ii,  926— 927).— The  nitric  acid  is 
reduced  by  means  of  finely  divided  iron  and  dilute  sulphuric  acid, 
Kot  more  thanO'5  gram  of  nitrate  is  introduced  into  a  half-litre  flask, 
dissolved  in  25  c.c.  of  water  and  10  c.c.  of  dilute  (2  : 1)  sulphuric  acid 
and  5  grams  of  ferrum  hydrogenio  reductum  added.  The  flask  is  then 
gently  heated  with  a  small  flame,  which,  as  the  reaction  moderates,  is 
inci'eased  so  that  after  about  four  minutes  from  the  commencement 
the  liquid  is  brought  to  boiling. 

During  the  reaction,  the  neck  of  the  flask  is  closed  by  a  loose, 
hollow,  j^ear-shaped  glass  stopper,  containing  about  25  c.c,  of  water, 
which  acts  as  a  condenser. 

After  the  reduction,  50  c.c.  of  water  and  20  c.c.  of  aqueous  soda 
(sp,  gr.  1"25)  are  added,  and   the  ammonia  distilled  off".     The  whole 
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process  occupies  from  15  to  20  minutes.  The  results  are  as  follows  : 
of  six  determinations  of  potassium  nitrate,  the  highest  was  13'89,  the 
lowest  ISS'2  per  cent,  of  nitrogen  (theory  =■  13"86)  ;  of  four  deter- 
minations of  sodium  nitrate,  the  highest  was  16o2,  the  lowest  16-43 
per  cent,  of  nitrogen  (calculated  16'47)  ;  two  determinations  with 
barium  nitrate  gave  10'6o  and  10'60  per  cent,  of  nitrogen  (calculated 
10" 73).  Hydrochloric  acid,  as  a  substitute  for  sulphuric  acid  in  the 
reduction  process,  does  not  give  such,  accurate  results,  although  tlie 
presence  of  chlorides  does  not  seem  to  afPect  the  accuracy  at  all. 

J.  W.  L. 
lodometric  Estimation  of  Nitrates  and  Chlorates.  By  L.  L. 
De  Koxixck  and  A.  NmouL  (Zeit.  ang.  Chem.,  1890,  477 — 481). — 
When  a  nitrate  is  distilled  with  a  sufficient  excess  of  hydrochloric  acid 
of  the  highest  concentration,  the  metal  is  wholly  converted  into 
chloride,  all  the  nitrogen  is  given  off  as  nitric  oxide,  and  the  re- 
mainder of  the  oxygen  is  represented  by  an  equivalent  quantity  of 
chlorine,  which  can  be  estimated  by  absorption  in  potassivim  iodide 
and  titration  of  the  liberated  iodine.  The  vessel  A  is  for  the  genera- 
tion of  hydrogen  chloride  by  the  action  of  concentrated  sulphuric  acid 


on  ammonium  chloride  (Abstr.,  1881,  138).  B  is  for  generating 
carbonic  anhydride,  which  must  be  perfectly  free  from  air.  The 
substance  is  placed  in  C  with  a  sufficient,  but  not  excessive,  quantity 
of  water  (2 — 3  c.c.  per  decigram).  Potassium  iodide,  of  which  too 
great  an  excess  should  not  be  used,  is  placed  in  the  Volhardt 
absorbers  D,  D',  and  the  end  tube  is  either  connected  with  the  Schiff 's 
uzotometer  E,  filled  with  strong  potash,  in  which  the  nitric  oxide 
may  be  measured  as  a  control,  or  is  dipped  under  mercury.  The  air 
is  now  completely  expelled  from  the  apparatus,  and  hydrogen  chloride 
is  then  passed  into  C  until  the  watei'  is  saturated.  A  slow  stream  of 
both  gases  is  maintained,  and  the  contents  o£  C  are  boiled  until  the 
yellow  colour  of  the  nitrosjd  and  nitroxyl  chlorides  has  disappeared. 
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The  contents  of  C  iiia\'  even  be  distilled  to  dryness.  The  last  traces 
of  chlorine  are  then  driven  over  by  a  more  vapid  current  of  gas,  and 
the  iodine  in  f)  and  I)'  is  forthwith  titrated  by  thiosulphate.  Since 
differences  corresponding  with  U'l  c.c.  of  N  100  thiosulphate  (equal  to 
0'0201*6  milligram  of  nitric  acid)  can  be  estimated,  the  process  is 
applicable  to  very  small  as  well  as  large  quantities  of  nitrates.  The 
presence  of  chlorides  and  bi-omides  is  not  injurious.  When  iodides 
are  present,  the  residue  in  C  should  be  added  to  the  solutions  in  1) 
before  titrating.     Chlorates  can  be  assaved  by  the  same  process. 

M.  J.  S. 
Estimation  of  Phosphoric  Acid  in  Urine.  By  B.  Guill.\umk- 
Gentii.  iCheiii.  Ceufr.,  IsKO,  ii,  8H.3 ;  from  Schweiz.  Wocheiisclir. 
Phann.,  28,  '417 — 332 j. — The  author  recommends  the  estimation  of 
the  phosphoric  acid  in  urine  by  precipitating  it  with  magnesia 
mixture  in  a  graduated  tube;  from  the  volume  of  the  precipitate,  the 
amount  of  the  phosphoric  acid  is  calculated.  J.   W.  L. 

Detection  and  Estimation  of  Boric  Acid  in  Milk  and  Cream. 
By  C.  E.  Cassal  (^Analyst,  15,  230 — 232). — -The  usual  tests  suffice  lor 
the  detection  of  boric  acid  and  borates  in  milk  and  cream,  but  for 
their  estimation  the  milk  or  cream  is  rendered  alkaline,  evaporated 
and  incinerated,  and  successive  small  quantities  of  methyl  alcohol  are 
disLilled  from  the  ash  previously  aciditied  with  acetic  acid.  The  di.s- 
tillate  is  collected  on  a  known  quantity  of  ignited  lime,  which  is 
subsequently  re-ignited  and  reweighed  :  the  increase  in  weight  is 
boric  acid.  D.  A.  L. 

New  Method  for  Decomposing  Silicates.  By  P.  Janxasch 
(Ber.,  24,  273 — 278). — In  order  to  obviate  the  necessity  of  fusion 
Avith  sodium  carbonate,  and,  in  estimating  the  alkalis,  of  solution 
with  hydroHuoric  acid  and  sulphuric  acid,  in  the  case  of  those  sili- 
cates Avhich  are  incomplete!}'  decomposed  by  hydi'ochloric  acid  under 
ordinary  conditions,  the  author  recommends  that  the  finely-divided 
.silicate  should  be  heated  at  190 — 200""  with  hydrochloric  acid  (4  :  I; 
for  10  to  12  hours.  The  substance  and  the  acid  are  placed  in  a 
platinum  tube  (a  diagram  of  which  is  given),  closed  Avith  a  platinum 
capsule,  and  enclosed  in  a  sealed  glass  tube  also  coiitaining  hydro- 
chloric acid  ;  the  whole  of  the  air  must  be  expelled  from  the  platinum 
and  glass  tubes  by  a  stream  of  carbonic  anhydride  before  sealing  the 
glass  tube,  otherwise  a  considerable  quantity  of  platinum  is  dissolved 
by  the  acid,  and  even  when  the  air  is  expelled,  the  solution  obtained 
contains  about  O'o  per  cent,  of  this  :netal,  which  has  to  be  removed 
by  precipitation  with  hydx'ogen  sulphide  after  separating  the  silica. 
Two  analyses  of  a  sample  of  labradorite  were  made ;  the  results  agree 
well  with  those  obtained  by  the  usual  methods.  F.  S.  K. 

Estimation  of  Inorganic  Salts  in  Small  Quantities  of  Blood. 
By  G.  X.  Stewart  {Froc.  F/oj.fiol.  iSoc,  lb90,  If? — 21;. — The  method 
depends  on  the  fact  that  the  blood,  so  far  as  its  electrical  resistance 
is  concerned,  is  practically  a  dilute  solution  of  the  inorganic  .salts  iu 
it.     In  dilute   solutions   of  a   single  electrolyte,  the  resistance  is  in- 
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versely  proportional  to  the  strength  of  the  solution.  If  the  total 
amount  of  ash  varies,  and  the  relative  proportions  of  the  different 
salts  do  not  vary,  then  it  would  be  sufficiently  accurate  for  the 
purpose  to  determine  the  ash  by  incineration  once  for  all,  and  to 
measure  the  resistance  of  a  standard  tube  of  the  same  blood.  The 
relation  between  resistance  and  ash  would  then  enable  one  to  calculate 
the  latter  from  the  former  in  any  other  case.  Even  if  considerable 
variations  in  the  relative  proportions  of  the  different  salts  occur,  the 
resistance  is  found  to  correspond  very  fairly  with  the  amount  of 
inorganic  material.  Thick-walled  glass  tubes  of  uniform  and  fine 
internal  calibre  were  used.  The  fine  column  of  blood  in  these  was, 
by  non-polarisable  electi'odes,  connected  with  a  galvanometer,  or  by 
platinum  wires  to  an  electrometei".  W.  D.  H. 

Estimation  of  Zinc  and  Nitrogen  in  Pickled  Railway 
Sleepers.  By  A.  Grittxkr  {Zeit.  ang.  Chem.,  1890,  38G— 387).— For 
estimating  the  zinc,  the  wood  may  be  incinerated  alone  in  a  platinum 
basin  at  a  dull-red  heat,  over  a  bunsen  burner,  or  more  rapidly  by 
mixing  10  grams  of  tine  raspings  with  5  grams  of  sodium  carbonate 
and  2  or  3  of  potassium  nitrate,  and  cautiously  burning  in  a  platinum 
basin.  The  charred  mass  is  treated  with  acetic  acid,  the  undissolved 
matter  with  the  filter  returned  to  the  basin,  and  completely  incinei'- 
ated.  The  ash  is  dissolved  in  acetic  acid,  and  the  solution  filtered 
into  the  former  solution.  The  solution  is  mixed  with  a  little  sodium 
acetate,  and  precipitated  by  hydrogen  sulphide.  After  12  hours,  the 
precijDitate  is  collected  on  a  close-grained  filter,  washed  with  water 
containing  hydrogen  sulphide  and  a  little  acetic  acid,  and  weighed  as 
usual.     Test  anal3'ses  showed  a  very  satisfactoiy  approximation. 

The  nitrogen  in  wood  is  best  estimated  by  Kjeldahl's  method. 
The  following  results  show  considerably  less  nitrogen  than  found  by 
either  Chevandier  or  Webe]* : — 

Siunnior  wood.  Winter  wood. 

Pine,  25  years  old 0160  0-185 

Beech,  130  years  old    0-189  0-176 

Oak,  120  years  old   —  0-179 

The  steaming  to  which  wood  is  subjected  before  impregnating 
with  preservatives  reduces  the  nitrogen  by  about  one-fifth. 

M.  J.  S. 

Detection  of  Traces  of  Copper  in  Distilled  Water.  By  H. 
Thoms  (/.  P/iarm.  [5],  23.  27—29;  h-om  Fharm.  CentmlhaUe,  1890  ; 
after  Mon.  Sci.,  1880). — Copper  to  the  extent  of  1  :  2u0,000  in  dis- 
tilled water  gave  no  indication  with  either  ammonia  or  potassium 
ferrocyanide,  but  with  potassium  iodide  solution,  a  faint  yellow  colour 
appeared  which  gave  a  distinct  blue  tint  with  starch  paste.  A  com- 
parative test  with  pure  distilled  water  showed  no  coloration  with 
iodide.  J.  T. 

Volumetric  Estimation  of  Cobalt.  By  II.  A.  v.  Reis  and  F. 
WiGGEKT  (Zeit.  ang.  Chem.,  1890,  695 — 696).— In  presence  of  an 
excess  of  zinc  oxide,  cobaltous  salts  are  oxidised  to  cobaltic  oxide  by 
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permanganate,  but  the  end  of  the  reaction  cannot  be  observed  since  the 
precipitate  refuses  to  subside.  On  addinj^  an  excess  of  permanganate, 
however,  and  titi-ating  back  witli  a  reducing  agent,  the  precipitate 
settles  well  and  the  colour  of  the  liquid  is  easily  seen.  The  values  of 
the  solutions  must  be  ascertained  empirically,  as  the  reactions  do  not 
correspond  precisely  with  the  equations.  The  best  results  have  been 
obtained  by  the  following  mode  of  procedure: — The  cobalt  solution  is 
freed  from  sulphates  by  barium  nitrate,  and  then  from  excess  of  acid 
either  by  evaporation  or  by  neutralising  -with  soda.  The  liquid  is 
diluted  to  300  c.c,  mixed  with  a  small  excess  of  zinc  oxide,  and 
heated  to  boiling.  An  excess  (5 — 10  c.c.)  of  standard  permanganate 
is  run  in  and  the  boiling  continued  for  10  minutes.  30  c.c.  of  zinc 
chloride  solution  (made  by  neutralising  a  19  per  cent,  hydrochloric 
acid  with  zinc  oxide)  is  added,  and  the  excess  of  permanganate 
titrated  back  by  arsenious  acid.  The  results  are  fairly  sati.sfactory, 
but  the  method  is,  perhaps,  capable  of  improvement.  M.  J.   S. 

Elementaiy  Analysis  by  an  Electrothermal  Method.     By  J. 

OsER  (Mo7iatsh.,  11,  486 — oOO). — The  substance  to  be  burnt  is  placed 
in  a  porcelain  boat  surrounded  by  a  coil  of  platinum  wire,  which  is 
contained  in  an  ordinary  combustion  tube.  A  stream  of  oxygen  is 
passed  along  the  tube,  and  at  the  same  time  the  platinum  wire  is 
heated  to  redness  by  means  of  an  electric  current,  the  wires  being 
kept  insulated  by  passing  through  narrow  apertures  in  a  porcelain 
cylinder  fitting  into  the  tube.  In  order  to  insure  perfect  combustion, 
the  decomposition  products  and  the  excess  of  oxygen  are  led  throno"h 
a  narrow  aperture  in  the  porcelain  cylinder  filled  with  granular  copper 
oxide  and  heated  to  a  high  temperature  by  an  electrically  ignited 
platinum  wire  which  also  passes  through  the  canal.  The  author 
gives  details  of  the  precautions  necessary  to  ensure  satisfactory 
results  by  the  method,  and  accompanies  his  description  with  the 
numerical  results  he  has  obtained,  and  a  sketch  of  the  apparatus 
employed.  The  ultimate  object  is  to  effect  in  one  apparatus  the 
elementary  analysis  and  the  determination  of  the  heat  of  combustion 
of  the  substance.  The  description  of  the  manner  in  which  the 
latter  is  to  be  simultaneously  effected  is  reserved  for  a  later  com- 
munication. G.   T.  M. 

New  Potash  Apparatus  for  Use  in  Elementary  Analyses. 
By  A.  De  LISLE  {Ber.,  24,  271 — 273). — The  new  apparatus,  a  diagram 
of  which  is  given,  consists  essentially  of  a  small  glass  cylinder  con- 
taining potash,  and  provided  with  a  bulbed  inlet  tube  and  an  inverted 
U-shaped  outlet.  The  stem  of  the  inlet  tabe  is  fused  into  the  top  of 
the  cylinder,  and  passes  to  within  a  short  distance  of  the  bottom  of 
the  vessel;  attached  to  this  tube,  and  a  short  distance  apart,  are  two 
discs  (made  by  blowing  bulbs  on  the  inlet  tube  and  then  compressing 
them)  slanting  slightly  downwards  so  as  to  form  conical  partitions 
which  do  not  quite  reach  to  the  circumference  of  the  cylinder.  When 
the  apparatus  is  in  use,  air  collects  under  the  discs  and  the  potash 
becomes  separated  into  three  layers  by  two  air  chamber.s,  so  that  the 
ges  passes  through  the  liquid  three  times.     The  exit  is  an  inverted 
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U -shaped  removable  tube,  one  end  of  whicb  is  ground  into  the 
cylindrical  vessel,  tlie  other  being  drawn  out  to  a  smaller  diameter  ; 
one  half  of  this  tube  is  tilled  with  solid  potash,  the  other  with  calcium 
chloride  or  soda-lime. 

The  apparatus  is  easily  filled  and  emjDtied  and  its  weigbt  wlien  filled 
for  use  is  about  65  grams.  F.  S.  K. 

Estimation  of  the  Inorganic  Constituents  of  Soils.  By 
Beethelot  and  G.  Axdke  {Compt.  rend.,  112,  117 — 121). — The 
authors  emphasise  their  previous  statements  (Abstr.,  1888,  120,  SB-i, 
743)  that  accurate  analyses  of  soils  cannot  be  made  by  mere  treat- 
ment with  acids,  even  after  calcination.  For  estimations  of  alkalis, 
iron,  and  alumiuium,  an  elimination  of  the  silica  is  always  necessary, 
and  this  is  true  also  in  many  cases  for  the  estimation  of  calcium  and 
magnesium.  No  accurate  or  useful  distinction  can  be  made  between 
silicates  that  are  attacked  by  acids  and  those  that  are  not  attacked. 
The  organic  acids  in  plant-roots  decompose  silicates,  and  utilise  their 
constituents,  even  though  the  same  silicates  offer  considerable  resis- 
tance to  the  action  of  inorganic  acids.  C.  H,  B. 

Estimation  of  Fusel  Oil  in  Spirits.  By  A.  Stutzer  and  0. 
REiniAiR  {Zeit.  ang.  Ghem.,  1890,  522 — 531). — The  authors  have 
sought  to  modify  Rose's  process  (Abstr.,  1885,  600)  so  as  to  make  it 
capable  of  estimating  smaller  pi'oportions  of  fusel  oil.  The  influence 
of  temperature  variations  was  eliminated  by  making  all  the  i-eadings 
at  as  near  15°  as  possible,  and  applying  a  correction  of  +  O'Ol  c.c.  for 
+  01°.  With  regard  to  the  pure  alcohol  required  to  furnish  a 
datum  line  for  the  increments  in  the  volume  of  the  chloroform,  it 
was  found  that  when  specimens,  puix'hased  as  '''  pun'ssimum,"  were 
fractionally  distilled,  both  the  early  and  late  fractions  gave  higher 
values  than  the  intermediate  ones.  A  large  apparatus  was  used  in 
which  250  c.c.  of  alcohol  and  50  c.c.  of  chloroform  could  be  shaken 
and  in  which  differences  of  O'Ol  c.c.  could  be  estimated,  correspond- 
ing with  0'0028  per  cent,  of  amyl  alcohol,  but  the  experimental  errors 
Avere  assumed  to  amount  to  about  four  times  this  quantity,  so  that 
(since  spirits  of  high  alcoholic  strength  have  to  be  diluted  to  30  per 
cent,  before  testing)  0"06  per  cent,  in  the  original  spirit  is  the 
smallest  quantity  that  can  be  estimated  with  certainty.  Ou  distilling 
a  spirit  which  did  not  indicate  more  than  01  per  cent,  of  amyl 
alcohol,  with  a  sufficient  excess  of  calcined  potash,  900  c.c.  could  be 
distilled  from  a  litre  without  an  appreciable  amount  of  the  fusel  oil 
passing  over,  whilst  the  whole  of  the  amyl  alcohol  could  be  obtained 
in  the  last  fraction  by  distilling  to  dryness,  then  adding  100  c.c.  of 
water  to  the  residue  in  the  retort,  and  distilling  again.  In  this  way, 
anything  exceeding  001  volume  per  cent,  could  be  detected  with 
certainty.  When  more  than  O'l  per  cent,  is  present,  it  begins  to  pass 
over  earlier,  so  that  with  0"5  per  cent,  even  the  first  j  of  the  distil- 
late is  distinctly  contaminated.  In  examining  samples  of  high  purity, 
the  middle  fraction  should  be  used  as  the  standard  alcohol.  The 
earlier  fractions  often  contain  substances  which  give  a  negative 
result.     The  spirit  to  be  tested  should  first  be  distilled  with  potas- 
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siiim  hydroxide.  A  portion  of  tlie  distillate  is  then  accurately  diluted 
to  30  vols,  per  cent.  (0'9656  sp.  gr.  at  15°),  and  250  c.c,  with  25  c.c. 
of  sulphuric  acid  of  1'286  sp.  gv.,  shaken  with  50  c.c.  of  chloroform. 
With  pure  alcohol,  the  volume  of  the  chloroform  will  increase  to 
54'5  c.c.  If  more  than  0"15  per  cent,  of  fusel  oil  is  indicated,  it  will 
be  necessary  to  remain  satisfied  with  the  accuracy  thus  obtainable  ; 
if  less  is  shown,  one  or  more  litres  with  100  grams  of  dry  potash  per 
litre  is  slowly  fractionated.  The  first  half  of  the  distillate  is  rejected, 
the  remainder  is  collected  in  fractions  of  100  c.c,  and  when  distilla- 
tion ceases  200 — 250  c.c.  of  water  is  added,  and  100  c.c.  more  distilled 
bv  the  heat  of  a  parafhn  bath.  This  is  used  to  dilute  the  last 
alcoholic  fraction.  Each  fraction  is  diluted  to  0"965G  sp.  gr.  and 
250  c.c.  shaken  with  acid  and  chloroform  as  above.  M.  J.  S. 

Analysis  of  Dynamite.  By  Scheiding  (Zeit.  ang.  Chem.,  1890, 
014 — 615).— It  is  usually  only  necessary  to  estimate  the  nitroglycerol 
and  the  moisture.  The  former  is  extracted  with  ether,  and  weighed 
after  evaporating  the  ether  and  drying  over  sulphuric  acid.  Warm- 
ing must  be  avoided,  since  even  at  40^  nitroglycerol  volatilises  per- 
ceptibly. The  mineral  constituents  are  infusorial  earth  and  barytes, 
with  small  quantities  of  sodium  carbonate,  chalk,  or  magnesium 
carbonate.  When  other  substances  soluble  in  ether  are  present,  the 
nitroso-nitrogen  may  be  estimated  by  means  of  Lunge's  nitrometer, 
or  better  by  the  Schulze-Tiemann  modification  of  the  ferrous  chloride 
process. 

In  gelatin  dynamite  there  are  both  nitroglycerol  and  nitrocellulose, 
besides  potassium  nitrate.  On  treatment  Avith  ether,  the  nitroglycerol 
is  remoA'ed.  Water  then  extracts  the  nitrate,  together  with  sodium, 
carbonate  and  other  .salts :  a  mixture  of  ether  and  alcohol  (2  :  1)  then 
dissolves  (from  the  re-dried  substance)  the  lower  nitrocelluloses,  and 
finallj-,  any  trinitrocellulose  may  be  dissolved  by  ethyl  acetate.  There 
may  remain  wood  meal,  chalk  or  magnesia,  and  sometimes  red  bole  or 
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barytes,  tlie  last  of  which  must  be  regarded  as  an  adulterant.  For 
collecting  the  nitric  oxide  when  nsing  Schulze's  process,  the  author 
recommends  the  form  of  eudiometer  here  figured.  The  narrow  tubes 
are  fased  in  at  tlie  bottom.  M.  J.  S. 

Potassium  Mercuro-iodide  as  a  Reagent  for  Aldehydes.  By 
L.  Crismer  (./.  Pharin.  [5],  23,  29—30  ;  from  Deuts.  Chem.  Zeit.,  1889, 
81;  after  Mon.  Sci.,  1890). — The  aldehydes  give  a  pale-yellow  to 
brown  or  black  precipitate,  according  to  the  concentration,  with  an 
alkaline  solution  of  potassium  mercuro-iodide.  The  addition  of  baryta 
water  to  the  solution  of  mercury  chloride  in  potassium  iodide  is 
preferable  to  the  employment  of  soda  or  potash  ;  still  Nessler's  reagent 
serves  vct'v  well.  Rectified  commercial  ether,  for  example,  always 
contains  aldehyde,  even  that  distilled  over  sodium.  To  remove  this 
impurity,  the  ether  is  agitated  with  increasing  quantities  of  the 
reao-ent  until  no  further  precipitate  is  produced.  After  decantation, 
the  ether  is  dried  over  potassium  carbonate  and  distilled,  when  it 
boils  at  34-5°  to  35°,  and  has  a  density  of  0-718  at  17-5°.  J.  T. 

Acetone  in  Urine.  By  Salkowski  and  T.  Taxiguti  (./.  PJiarm. 
~b'\,  23,  194;  from  Bepert.  de pharm.) . — Urine  is  often  found  to  con- 
cain  acetone,  which  may  be  estimated  by  adding  10  c.c.  of  concentrated 
sulphuric  acid  to  300  c.c.  of  the  urine  and  distilling  as  far  as  possible  ; 
to  the  distillate  aqueous  potash  is  added,  then  a  solution  of  iodine  in 
potassium  iodide,  and  the  mixture  allowed  to  remain  24  hours.  The 
iodoform  is  then  collected,  dried,  and  weighed.  The  acetone  does  not 
appear  to  pre-exist  in  the  urine,  but  is  formed  by  distillation  with  an 
acid,  and  the  amount  varies  with  the  amount  of  acid  added,  and  with 
the  total  amount  of  distillate.  J.  T. 

Urochloralic  Acid  in  Urine.  By  Wagxer  (/.  Pharm.  [.5], 
23,  ll.j— 116° ;  from  Arch.  Med.  et  Ph.  wn'ZtY.).— About  20  c.c.  of 
urine  is  passed  through  a  moistened  filter,  half  of  it  evaporated  on  the 
water-bath,  acidified  with  sulphuric  acid,  cooled,  and  repeatedly 
agitated  with  fresh  portions  of  a  mixture  of  one  volume  of  alcohol 
and  two  volumes  of  ether.  After  distilling,  the  residue  saturated 
with  a  slight  excess  of  potash  is  exhausted  three  times  with  boiling 
absolute  alcohol.  This  solution,  filtered,  and  perfectly  limpid,  is  pre- 
cipitated by  a  large  excess  of  etlier.  After  about  24  hours,  the  sides 
of  the  flask  are  covered  by  minute,  white,  crystalline  tufts.  The  ether 
is  carefull}' poured  off,  and  the  deposit  is  dissolved  in  cold  water; 
after  filtration,  a  few  drops  of  the  solution  can  be  applied  to  show 
the  reducing  action  of  the  acid  on  alkaline  copper  or  bismuth  solution, 
or  on  an  ammoniacal  silver  nitrate  solution.  In  each  case,  very 
decided  reduction  is  obtained.  This  I'eduction  may,  however,  be  due 
to  dextrose,  so  that  further  treatment  is  necessary.  The  alkaline 
liquid  is  slightly  acidified  with  nitric  acid,  and  freed  from  chlorides 
by  slight  excess  of  silver  nitrate.  The  filtrate  is  boiled  for  two 
hours  with  excess  of  potash  and  five  or  six  volumes  of  alcohol  of  95°. 
After  removing  silver  oxide  and  alcohol,  nitric  acid  and  silver  nitrate 
give  a  perceptible  precipitate  of  silver  chloride,  which  gives  the  amount 
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i)f    the   chlorine    derived  from    the    urochloralic    acid    in    the   nrine. 
"lOO  0.0.  of  a  normal  urine  gave  negative  results.  J.  T. 

Bleaching  of  Beeswax  ;    Composition  of  White  Wax.     By  A. 

Blimni:  and  P.  Brisixi:  (Bnll.  Snc.  ('him.  ]  3],  4, -iOo— i7i.»).— In  the 
bleaching  of  beeswax,  light  is  the  chief  factor,  since  the  bleaching 
goes  on  in  a  vacuum,  or  in  an  atmosphere  of  carbonic  anhydiide, 
nitrogen,  «tc.,  but  ceases  in  the  dark  even  in  an  atmosphere  of  ozone. 
Pure  beeswax  becomes  brittle  when  bleached  by  exposure  ;  and  to 
prevent  this,  it  is  customary  to  add  3 — 5  per  cent,  of  suet,  which  also 
expedites  the  bleaching  process ;  the  addition  of  turpentine  oil  has 
a  similar  effect.  Other  agents  made  use  of  are  : — Potassium  per- 
manganate, potassium  dichromate,  hydrogen  peroxide,  and  animal 
charcoal.  The  following  table  shows  the  alteration  in  chemical 
character  suffered  by  the  wax  in  the  bleaching  pi-ocess  (p.  Q'l'o). 
Compare  this  vol.,  p.  131.  T.   G.  N. 

Modified  Fat  Extraction  Apparatus.  By  J.  S.  Edkix.s  {Studie.-i 
from  Plnjsiol.  Lab.,  Owe7is  CoU>^ije,  1,  239 — 241). — The  apparatus 
described  and  figured  is  somewhat  different  from  Drechsel's  ;  the 
ether  circulates  more  rapidly,  and  there  is  less  fear  of  explosion  as 
the  ether  is  completely  condensed  before  reaching  the  upper  flask, 
instead  of  filling  it  with  a  mixture  of  cold  condensed  ether  and  hot 
ether  vapour.  W.  D.  H. 

Estimation  of  Fat  in  Milk.  By  J.  Gorodetzky  (Zeit.  ang.  Chevi., 
]cS90,  41b  — 421).— On  a  comparison  of  Rose's  method  (Abstr.,  1888, 
1135)  with  that  known  as  the  "  sand  process,"  in  which  three  hours' 
extraction  with  ether  was  used  for  the  latter,  Rose's  method  gave 
almost  invariably  the  higher  results.  The  extraction  was  therefore 
prolonged  to  five  hours,  and  great  care  was  taken  to  avoid  losses 
when  transferring  the  residue  to  the  extractor.  The  difference  now 
fell  from  an  average  of  0'08  per  cent,  to  0*04  per  cent.,  and  on  further 
prolonging  the  extraction  the  numbers  became  still  closer.  With 
poor  milk,  the  seven  hours'  extra6tion  was  found  insufficient,  quanti- 
ties such  as  002,  0'06,  and  0'07  per  cent,  of  fat  being  obtained  by 
allowing  the  residue,  after  seven  hours'  extraction,  to  soak  in  ether 
during  the  night. 

Comparing  Soxhlet's  areometric  method  (Abstr.,  1881,  656)  with 
the  others,  the  results  agreed  closely  (difference  0'02  per  cent.)  witti 
the  sand  process  after  three  hours'  extraction,  but  with  five  hours'  the 
average  difference  is  larger  (0*05).  Rose's  method  invariably  gives 
a  higher  result  than  Soxhlet's,  the  differences  lying  between  0"012 
and  0-21  per  cent.,  with  an  average  of  0-081.  M.  J.  S. 

The  Oleorefractometer.  By  F.  Jeax  {Bull.  Soc.  CMm.  [3],  4, 
10.5 — 108).  The  instrument  con.sists  of  a  hollow  prism  placed  in  the 
centre  of  a  vessel  which  can  be  tilled  wath  water,  and  by  means  of 
which  oil  introduced  into  the  prism  is  heated  to  a  definite  tempera- 
ture. A  collimator  and  a  telescope  are  attached  to  opposite  sides  of 
the  vessel  in  the  line  of  the  prism,  and  the  amount  of  refraction  pro- 
duced by  the  oil  is  measured  by  the  deflection  of  the  shadow  of  a 
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vei'ticallj'-interpo.secl  shutter  on  an  arbitrary  scale  placed  within  the 
telescope.  An  oil  having  the  same  refraction  as  the  water  beincf 
placed  in  the  prism,  the  latter  is  heated  to  22°,  and  the  shadow  is 
adjusted  to  the  zero  of  the  scale,  the  oil  to  be  tested  is  then  intro- 
duced, and  the  coiTesponding  deflection  is  read  off.  Animal  oils  pro- 
duce a  deviation  to  the  left,  and  vegetable  oils  to  the  right,  and  the 
deviation  produced  by  various  oils  varies  within  wide  limits,  so  that 
the  detection  of  oils  and  of  any  falsification  is  rendei'ed  possible. 

T.  G.  X. 
Volumetric  Estimation  of  Albumin  in  Urine.  Bv  F.  Yex- 
TUROLi  {Ghem.  Cenfr.,  1890,  ii,  795— 7l:»6 ;  from  rOrosi,  13,  255—257). 
— The  method  depends  on  the  fact  that  mercuric  chloride  precipitates 
albumin  from  urine  acidified  with  acetic  acid,  before  combining  with 
potassium  iodide.  The  standard  solution  of  mercuric  chloride  is 
prepared  by  dissolving  1  gram  in  100  c.c.  of  water,  of  which  1  c.c.  is 
equivalent  to  00245  gi-am  of  albumin,  this  value  being  determined  bv 
estimating  gravimetrically  the  albumin  in  a  sample  of  urine,  and 
titrating  it  also  with  the  standard  mercuric  chloride.  The  method  is 
practised  thus : — To  5  c.c.  of  urine,  6  c.c.  of  a  5  per  cent,  solution  of 
potassium  iodide  is  added,  together  with  a  few  drops  of  acetic  acid. 
The  mercuric  chloride  solution  is  then  run  in  drop  by  drop  until  a 
permanent  yellowish-red  coloration  is  produced.  From  the  number 
of  c.c.  used,  1  c.c.  is  deducted  for  that  which  has  combined  with  the 
potassium  iodide,  and  the  difference  is  multiplied  by  the  factor  0'0245. 
If  the  urine  should  contain  anv  alkaloid,  the  results  are  naturally  too 
high.  "  J.  ^y.  "L. 

Estimation  of  Humus  in  Soil  by  Raulin's  Process.     By  G. 

P.A.TL'KEL  {Aiui.  Agron.,  16,  558 — 571). — When  a  solution  of  manga- 
nese sulphate  is  heated  with  potassium  permanganate,  a  black  pre- 
cipitate of  manganese  dioxide,  called  by  Raulin  "  manganese  brouze," 
is  immediately  produced,  and  the  liquid  becomes  acid  and  colourless. 
The  precipitate  can  be  redissolved  by  running  in  standard  oxalic  acid 
to  the  hot  liquid,  and  the  oxalic  acid  used  is  exactly  proportional  to 
the  dioxide  formed.  If  a  solution  of  soil  humus  be  heated  with 
double  the  necessary  quantity  of  "  manganese  bronze,"  it  is  com- 
pletely oxidised,  and  the  quantity  of  ox^-gen  taken  from  the  precipi- 
tate to  do  this  can  be  inferred  by  estimating  the  residual  "  manganese 
bronze  "  with  oxalic  acid.  On  this  principle  is  founded  the  following 
process  : — The  manganese  sulphate  solution  contains  16  grams  of  the 
pure  anhydrous  (calcined)  salt  per  litre  ;  the  permanganate  contains 
10  grams  of  the  salt  per  litre,  and  a  decimal  solution  also  is  used,  made 
by  diluting  this  10  times.  Xormal  oxalic  acid,  and  dilute  sulphui'ic 
acid  containing  150  grams  of  sulphuric  acid  per  litre  are  required  in 
addition.  The  manganese  solution  is  titrated  by  heating  for  a 
moment  in  a  flask  10  c.c.  of  the  manganese  sulphate  with  10  c.c.  of 
the  permanganate  ;  100  c.c.  of  distilled  water  and  4  c.c.  of  the  sulphuric 
acid  ai-e  then  added,  the  liquid  boiled,  and  normal  oxalic  acid  run 
in  from  a  burette  until  the  precipitate  is  just  dissolved ;  the  slight 
excess  of  oxalic  acid  required  for  this  is  estimated  by  titrating  back 
with  decimal  permanganate,   and  deducted  from  the  total  quantity 
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used.  The  relation  between  the  solutions  being  thus  establislied,  a 
precipitate  of  "  manganese  bronze  "  is  obtained  as  before,  in  a  liquid 
made  up  of  10  c.c.  each  of  manganese  sulphate  and  permanganate, 
100  c.c.  water,  and  4  c.c.  dilute  sulpliuric  acid.  A  measured  volume 
of  the  liumus  solntion  to  be  estimated  is  added  to  tliis,  the  quantity 
taken  being  such  as  will  consume  the  available  oxygen  of  not  more 
than  half  the  "  manganese  bronze."  The  mixture  is  heated  for 
eio'ht  hours  on  a  sand-bath  at  a  temperature  near  ebullition,  Avater 
beino-  added  periodically  to  replace  that  evaporated.  The  estimation 
of  the  remaining  "  manganese  bronze  "  by  oxalic  acid  is  conducted  o.s 
before,  the  diiference  between  the  two  quantities  of  oxalic  acid  being 
a  measure  of  the  humus.  The  quantities  of  normal  oxalic  acid 
equivalent  to  different  weights  of  humus  determined  directly  by 
extraction  Avith  ammonia  and  weighing  is  given  by  Raulin  in  the 
following  table  : — 


Oxalic 
acid. 

Humus. 

Oxalic 
acid. 

Humus. 

Oxalic 
acid. 

Humus. 

c.c. 

milligrams. 

c.c. 

milligrams. 

c.c. 

milligrams. 

50 

80 

800 

885 

2500 

2315 

100 

150 

900 

975 

3000 

2735 

200 

280 

1(00 

1060 

3500 

3170 

300 

400 

1200 

1225 

4000 

3605 

400 

510 

1400 

1390 

4500 

4035 

500 

610 

1600 

15G0 

5000 

4460 

600 

705 

1800 

1720 

5500 

4890 

700 

790 

2000 

1890 

6000 
6500 

5310 
5745 

The  humic  solution  is  prepared  for  the  assay  by  treating  10  grams 
of  the  soil  (fine  earth  ?)  with  dilute  hydrochloric  acid  to  dis.solve  the 
calcium  carbonate,  collecting  and  washing  the  residue,  and  finally 
syringing  it  into  a  little  flask  with  20 — 30  c.c.  of  water  ;  20  c.c.  of  10  per 
cent,  solution  of  sodium  hydroxide  is  added,  and  the  mixture  heated  on 
tbe  water-bath  for  six  hours,  diluted  with  water,  filtered,  and  washed 
until  the  washings  are  colourless.  The  filtrate  is  nearly  neutralised 
witli  sulphuric  acid,  keeping,  however,  the  humus  dissolved  (the  pre- 
cipitation of  silica  is  of  no  importance),  made  up  to  oOO  c.c,  and  a 
suitable  fraction  removed  for  analysis.  When  the  soil  humus  con- 
tains 46  per  cent,  of  carbon  and  5  per  cent,  of  hydrogen  (or  a  C  :  N 
ratio  of  10  :  1),  as  is  the  case  with  the  plots  at  Grignon,  manured 
frequently  with  farmyard  manure,  the  method  gives  exact  results. 
In  long  uumanu^red  soil,  when  the  ratio  C  :  N  has  fallen  perhaps  to 
5  :  1  and  the  humus  contains  40  per  cent.  C  and  7  per  cent.  H,  it  is 
otherwise,  Raulin's  process  giving  26 — 27  grams  humus  per  kilo.,  and 
direct  estimation  17-5  grams.  J.  M.  H.  M. 
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Refraction  and  Chemical  Constitution  of  Gases  and  Vapours. 

By  J.  W.  HuiJiii,  (Zrif.  phi/sikal.  Clu'NK,  7.  1—33).— In  the  first  part 
of  this   paper,  the  author  shows  the  inadequacy  of  the  empirical  ex- 

M 

pression  for  the  molecular  refraction  (m  --  1)     ,  as  applied  to  gases 

and  vapours.  In  passing  from  the  liquid  to  the  gaseous  ata^e,  there 
is,  with  this  formula,  usually  a  sudden  and  often  considerable  change 
of  value;  so  that  relations  which  subsist  between  the  molecular  re- 
fraction equivalents  of  liquids  are  often  lost  when  the  substances  are 

Cfasified.    It  is  otherwise  when  the  theoretical  formula  ( I-  .  due 

to  Lorenz  and  Lorentz,  is  employed  :  here  there  is  complete  optical 
continuity  between  the  liquid  and  gaseous  states.  The  molecular 
refraction  is,  in  the  vast  majority  of  cases,  the  same  for  both  states  of 
aggregation  of  the  substance,  and  may  be  approximately  calculated 
from  its  composition.  The  exceptions  Avhich  do  occur  are  considered 
by  the  author  to  be  due  to  the  in.suffieier  t  accuracy  of  the  measure- 
ments. He  is,  therefore,  of  opinion  that  the  empirical  formula  should 
be  dropped  in  all  comparative  optical  chemical  investigations,  and 
the  newer  theoretical  formula  be  substituted  for  it. 

A  very  complete  table  of  the  refractive  indices  and  constants  of 
gases  and  vapours  is  given.  From  the  material  here  collected,  the 
author  concludes  that  the  molecular  refraction  of  gaseous  substances  is 
only  very  roughly  an  additive  property,  the  influence  of  constitution 
being  at  all  times  very  great ;  indeed,  it  is  only  in  compounds  of 
similar  constitution  that  the  law  of  simple  summation  holds  good,  and 
even  then  it  is  only  approximate.  J.  W. 

Refractive  Indices  of  Water.  By  J.  W.  Bruhl  {Ber.,  24, 
644 — 649). — Up  to  the  present,  no  measui-ements  of  the  refractive 
indices  of  water  for  the  hydrogen  line  Hg  and  for  potassium  light 
have  been  made.  The  line  H5,  \  =  4101,  is  nearly  coincident  with 
the  violet  potassium  line,  X,  =  4044,  so  that  measurement  for  the 
former  renders  that  for  the  latter  unnecessary. 

The  hydrogen  spectrum  is  obtained  by  means  of  the  (J -shaped 
induction  tube  shown  in  the  sketch  (next  page),  a  sti'tmg  current 
being  required  to  give  lines  of  the  necessary  intensity.  The  tube  is 
held  in  a  stand  which  is  constructed  so  that  it  can  be  made  to  hold 
tubes  of  different  sizes  by  means  of  the  clamp  a. 

The  violet  potassium  line  cannot  be  obtained  of  sufficient  intensity 
to  serve  for  measurement,  but  the  line  in  the  red,  \  =  7700,  can  be 
obtained  of  intensity  sufficient  for  this  purpose  by  heating  a  mixture 
of  potassium  perchlorate  and  chloride  in  the  Bunsen  flame.  Such  a 
mixture,  prepared  by  heating  potassium  chlorate  in  a  platinum  dish 
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until  the  first  period  of  gas  evolution  is  at  an  end.  is  particularly 
suitable  for  tlie  object  in  view,  as  it  is  readily  volatile  and  gives  a 
very  distinct  spectrum. 

The  results  obtained  are  given  in  the  following  table,  in  which  the 
first  column  contains  the  temperatures  at  which  the  measui'ements 
were  made. 


t. 

X. 

Li. 

Ha. 

Na.     Tl.     \\p.      1   Ily 

Hs. 

19-9° 
23-7 
25-3 
26-0 

27-0 

1  -32888 
1  -32881 
1-32852 

1  32830 

1  -33088 
1  -33077 
1  -33041 

1-33033 

1  -33120 
1  -33091 

1  -33050 

1-33305 
1 • 33280 
1  -33249 

1 
1  -33493  1  33720  '  1  34045 
1-33468  1 -3j692  ;  1 -34016 
1-3344.7;   _   1   _ 

—   1  -33625 :   — 
1-33128    —      — 

1-34239 

The  results  for  the  lithium,  sodium,  thallium,  and  hydrogen  lines 
a,  /3,  and  7  are  added  for  the  sake  of  comparison,  and  for  testing  the 
general  accuracy  of  the  method.  They  agree  very  closely  with  those 
obtained  by  other  observers.  The  above  results  are,  therefc  re,  most 
probably  correct  to  the  fourth  decimal  place.  Tlie  water  used  had 
been  repeatedly  distilled  (finally  with  potassium  permanganate),  and 
was  always  boiled  before  every  new  determination.  H.   C. 

Relations  between  the  Scectrometrical  Constants  and 
Chemical  Constitution  of  Epichlorhydrin,  of  Acetaldehyde 
and  Paracetaldehyde,  and  of  Benzene.     By  J.  W.  Bkuul  (^-6V/-., 


GENERAL  AND   PIIVSICAL  CHEMISTRY.  (531 

24,  056 — 668). —  In  a  ])revious  paper  (tbis  vol.,  p.  G3.'i),  the  autlior 
shows  tliat  a  study  of  the  heats  of  combustion  is  not  suHicient  for  the 
detertuination  of  the  chemical  coustitution  of  many  orj^anic  com- 
pounds. This  advantage  he  claims,  however,  to  a  much  larger  de<:ree 
on  belialf  of  the  spectrometrical  constants,  the  molecular  refraction 
and  dispersion.  He  discusses  the  case  of  acetaldehyde  and  paracet- 
aldehyde,  and  that  of  epichk)rliydiin,  showing  that  the  forrnuhe 
^issigned  to  the.'^e  compounds  on  purely  chemical  evidence  are  also 
those  whicii  would  be  derived  from  the  molecular  refraction  and  dis- 
persion. The  latter  case  is  of  particular  interest  on  account  of  the 
relation  between  epichlorhydrin  and  the  alk^lene  oxides.  According 
to  their  th.rmochemical  behaviour,  the  alkyleue  oxides  would  have  to 
be  classed  as  nnsaturated  compounds,  but  the  spectrometrical  mea- 
surements support  the  usually  accepted  formulje  for  these  substance.«, 
which  represent  them  as  saturated  compounds.  These  results  are, 
however,  as  already  pointed  out,  not  perfectly  in  ac(tordanoe  with  the 
fact  that  the  alkylcne  oxides  readily  form  additive,  products  and 
undergo  polymerisation. 

But  the  author  hohis  that  the  power  of  forming  additive  products 
or  undergoing  polymerisation  is  not  .solely  due  to  multiple  linkige  in 
the  molecule,  but  to  certain  internal  conditions  in  the  molecule  it^el*", 
and  the  state  of  tension  existing  between  its  various  parts.  It  is  this 
state  of  tension  which  chiefly  determines  the  amount  of  heat  developed 
when  the  molecule  undergoes  disintegration,  and  hence  it  may  happen 
that  satui  ated  and  unsatuiattd  compounds,  in  which  the  tensions 
between  different  parts  of  the  molecule  are  the  same,  will  have  also 
the  same  heats  of  combustion.  The  spectrometrical  constants,  on  the 
other  hand,  depend  chietly  on  structural  differences,  and  hence,  un- 
like the  heats  of  combustion,  give  real  aid  in  ascertaining  chemical 
constitution. 

Further  instances  of  the  above  are  offered  by  the  cases  of  tri- 
methylene  and  benzene.  The  heat  of  combustion  of  trimethylene 
would  lead  to  a  formula  for  this  compound  similar  to  that  of  propylene, 
but  this  must  be  only  taken  as  representing  that  a  similar  state  of 
tension  exists  in  the  molecule  of  each,  which  may  be  caused  by  totally 
different  peculiarities  in  the  two  cases.  That  this  is  so,  is  supported 
by  the  molecular  refractions  of  the  two  compounds,  which  are  very 
different,  that  of  propylene  indicating  the  presence,  and  that  of  tri- 
methylene the  absence,  of  a  double  linkage.  Benzene  furnishes 
another  well-known  instance,  the  molecular  refraction  pointing  to  the 
presence  of  tlu*ee  double  linkages,  and  snppoiting  Kekule's  formula, 
or  assuming  double  and  centric  linkages  to  be  equivalent,  the  centi-ic 
formula  proposLd  by  Baeyer.  H.   (J. 

Basicity  of  Acids  deduced  from  their  Conductivity:  Moi  o- 
basic  and  Bibasic  Acids.  By  D.  Berthelot  {Cuirpt.  rend-,  112, 
287 — 'I'fid). — The  addition  of  excess  of  acid  to  solutions  of  normal 
salts  of  monobasic  organic  acids  containing  one-hundredth  oi  a  gram- 
molecule  per  litre,  gives  a  conductivity  agreeing  with  that  calculated 
on  the  assnmpti(m  that  no  chemical  change  takes  place.  In  the  case 
of  foimic  acid  alone  is  there  a  reduction  below  the  calculated  value. 

)L  u  '2i 
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It  follows  that  acid  salts  of  the  monobasic  acids  do  not  exist  in  solu- 
tion at  the  degree  of  dilution  specified.  The  addition  of  an  excess  of 
alkali  gives  a  reduction  of  about  5  per  cent,  for  the  first  equivalent, 
but  the  second  equivalent  has  practically  no  effect. 

•Normal  salts  of  bibasic  acids  behave  differently.  When  excess  of 
acid  is  added,  the  conductivity  is  lower  than  the  value  calculated  for 
a  simple  mixture,  the  reduction  being  due  to  the  formation  of  acid 
salts.  The  actual  values  show,  however,  that  the  acid  salt  undergoes 
considei-able  dissociation  into  normal  salt  and  free  acid. 

All  these  results  agree  >with  the  conclusions  deduced  from  therrao- 
chemical  data.  C.  H.  B. 

Conductiv-tiss  of  Tribasic  Acids.  By  D.  Berthklot  {Cowpf. 
rend.,  112,  335 — 337  ;  compare  preceding  abstract). — The  addition  of 
excess  of  acid  to  normal  salts  of  tribasic -organic  acids  produce-:,  as  in 
the  case  of  bibasic  acids,' a  conductivity  lower  than  that  calculated  for 
a  mixtui-e  of  normal  salt' and  free  acid,  bnt  the  effect  is  more  pro- 
longed owing  to  the  existence  of  a  second  acid  salt.  Measarements 
were  made  with  tricarballylic,  citric,  aconitic,  and  mellitic  acids. 

If  the  molecluar  weight  of  an  acid  is  known,  its  basicity  can  be 
determined  by  adding  successive  equivalents  of  alkali,  and  determining 
the  point  at  which  reduction  of  conductivity  below  that  calculated 
for  mere  mixtures  ceases.  It  is  necessary  to  remember  that  excess  of 
alkali  added  to  the  normal  salt  also  produces  a  small  effect,  which 
ceases  with  the  first  equivalent  in  excess  when  the  acid  is  monobasic, 
with  the  second  when  it  is  bibasic,  with  the  third  when  it  is  tribasic, 
and  with  the  sixth  when  it  is  hexabasic.  C.  H.  B. 

Conductivity  of  Organic  Acids  and  their  Salts.  By  W. 
OsTWALD  {Coinpf.  rend.,  112,  388 — 389,  and  D.  Berthelot,  ibid., 
39U). — A  question  of  priority. 

Specific  Heat  •of  Mercury.  By  E.  Heilborn  (ZeiK  physikal 
Chen).,  7,  85 — 87). — Experimental  investigations  have  left  undecided 
the  question  whether  the  specific  heat  of  mercury  increases  or  dimi- 
nishes with  rise  of  temperature.  The  author  attacks  the  point  from 
the  theoretical  side,  and  assuming  that  the  total  heat  communicated 
goes  to  perform  the  work  of  expansion,  arrives  at  the  conclusion  that 
the  specific  heat  must  diminish  as  the  temperature  rises.  The  formula 
he  gives  is  C/  =  Co;  V/3,  V^  being  the  volume  at  f,  referred  to  Vu 
=  1.  J.  W. 

Heat  of  Combustion  and  Constitution  of  Orgmic  Com- 
pounds. By  J.  ThumsEX  {Ze'it.  phijsikal.  Chem.,  7,  55—70). — The 
author  showed  in  a  previous  communication  (Abstr.,  I<-^87,  761)  that 
the  heat  of  combustion  of  gaseous  hydrocarbons  of  the  fatty  series 
could  be  expressed  by  means  of  a  simple  formula,  in  which  it  was 
assumed  that  the  heat  of  combustion  of  hydrogen  atoms  was  always 
the  same,  but  that  carbon  atoms  had  different  heats  of  combus- 
tion according  as  they  were  singly,  doubly,  or  trebly  linked  to  each 
other.  He  gave  numerical  theimal  values  for  the  single,  double,  and 
triple  bonds,  by  introducing  the  hypothetical  heat  of  combustion  of  an 
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isolated  carbon  atom,  which,  however,  vanishes  in  the  snm,  no  mattei- 
what  value  is  attributed  to  it.  Thus  the  agreement  of  observed  with 
calculated  heats  of  combustion  affords  no  proof  of  the  correctness  of 
the  thermal  value  taken  as  the  basis  of  the  calculation,  as  Dieffenbach 
imagines  (Abstr.,  1890,  1206). 

In  this  paper,  tlie  author  extends  the  above  method  to  the  considera- 
tion of  closed  carbon  chains,  and  shows  in  the  6rst  place  that  tlie 
bonds  in  the  trimethylene  ring  are  not  ordinary  fatty  single  bonds. 
He  adopts  Stohmann's  numbers  for  the  heat  of  combustion  of  the 
aromatic  hydrocarbons  in  the  solid  or  liquid  state,  and  points  out  that 
whilst  benzene,  naphthalene,  and  chrysene  heJong  to  the  same  class 
of  compounds,  anthracene  and  phenanthrene  are  not  directly  compar- 
able  with  these  ;  for  the  difference  in  the  heat  of  combustion  corre-  - 
sponding  with  CiHo  is  the  same  in  the  tiiist  group,  but  different  iriithe 
last.  With  regard  to  benzene,  he  no  longer  contends  that  nine  single 
bonds  exist  in  the  nucleus,  but  rather  that  there  are  six  '•  singlt^ "  and 
three  "  double  "  bonds  ;  these,  howev-er,  not  being  the  same  as  the 
single  and  double  bonds  of  the  fatty  series.  The>  ai-omatic  double 
bontl  has,  in  fact,  a  higher  thermal  value  than  the -aromatic  single 
bond,  if  the  probable  heat  of  combustion  of  tlie  isolated  carbon  atom 
is  taken  to  be  ISoS-i  ical.,  as  in  the  aatihor's  former  calculations. 
Naphthalene  contains  four  double  bonds  ;  anthi-acene,  phenanthrene, 
and  chry.sene,  six.  The  autihor  considers  it  probable  that  the  aro- 
matic double  bond  is  composed  of  two  unequally  strong  bonds,  one 
of  which  ("  peripheral  ")  is  equal  to  the  single  bond,  the  other 
("  central  ")  being  somewhat  weaker.  '*  In  any  case,  it  is  indubitable, 
that  the  bonds  in  benzene  and  the  other  typical  aromatic  hydrocarbons  - 
cannot  all  have, the  same,  value."  J.  "NV. 

Relations  bstween  the  Heats  of  Combustion  and  Structural 
Formulae  of  the  Alkylene  Oxides,  Acetaldehyde  and  its 
Polymerides,  Trimethylene^  .and  Benzene.  By  J.  W.  B.rlhl 
(Ber.,  24,  650 — 6o6). — The  heat  of  combustion  of  ethylene  oxide  is 
3125  Cal.,  that  of  the  isomeric- vinyl  alcohol  being  3088  Cal.  (calcu- 
lated), and  of  acetaldehyde  281 '9.  CaL  The  heat  of.  combustion  of 
propylene  oxide  may  be  calculated  frora  that  of  ethylene  oxide,  and 
will  then  be  •iG8'5  Cal.,  those  of  its  isomerides,  allyl  alcohol,  acetone, 
and  propaldehyde.  being  464''8,  437"2,  and  440v  Cal.  respectively.  It 
will  be  seen  that  the  heats  of  combustion  of  the  oxides  in  these  two 
cases  agree  with  those  of  the  unsaturated  isomeric  alcohols  and  not 
with  those  of  the  saturated  aldehydes.  Since  the  heats  of  combus- 
tion of  unsaturated  are  always  greater  than  tho.se  of  saturated  com-  - 
pounds,  it  might  from  this  be  concluded  that  the  alkylene  oxides  are  • 
substances  of  an  un.saturated  nature,  a  view  which  is  supported  by  the 
readiness  with  which  these  oxides  form  additive  products  and  undei'go  . 
polymerisation. 

The  author  holds,  however,  that  conclusions  like  the  above,  drawn 
from  thermochemical  data,  must  be  taken  with  great  reservation.  In 
illustration  of  this,  he  cites  cases  in  which  the  thermochemical  is 
obviously  out  of  harmony  with  the  other  general  chemical  behavioui-. 
Acetaldeh\-de,  paracetaldehyde,  and  metacetaldehyde  differ  very  can- 
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siderablj,  not  only  in  cliemical  but  al.'o  in  pliysical  properties,  and 
vet  the  heats  of  combustion  of  these  tln-ee  snbstances  are  practically 
ihe  same.  The  heat  of  combustion  of  trimeth^ylene  is  approximately 
equal  to  that  of  propylene,  and  greater  than  that  calculated  for  an 
unsaturated  compound  of  this  composition,  a  fact  at  variance  with  the 
accepted  view  of  the  constitution  of  trimethylene.  Thomsen  has 
endeavoured  to  ari-ive  at  the  constitution  of  benzene  from  thermo- 
cbemical  considerations,  but  nnsuccessfuU}',  and  in  a  recent  paptr 
(preceding  abstract)  comes  to  conclusions  opposed  to  those  which  he 
formerly  held.  These  facts  serve  to  show  the  dithculty  in  the  ^vay  of 
at  present  employing  th&rmochemical  data  for  the  discussion  of 
chemical  constitution.  tl.   C. 

Compre'sibility  fof  Mixtures  of  Air  and  Hydrogen.  By 
U.  JjXLA'  (C&mpt.-  rend.,  112.  426 — 428). — For  feeble  initial  pressures, 
which  may  increase  with  the  proportion  of  hydrogen  and  may  rise  to 
1750  mm.  with  49'8l>  per  cent,  of  hydrogen,  the  compressibility  of 
mixtures  of  air  and  hydrogen  is  intermediate  between  those  of  air 
and  hydrogen  separately,  but  diverges  from  Boyle's  law  in  the 
.came  direction  as  the  compre.ssil)ility  of  hydrogen. 

As  the  final  pressure  increases,  the  divergence  from  Boyle's 
law  reta  ns  the  same  sign,  but  becomes  greater  for  the  niixture  than 
for  hydrogtn  alone,  the  difference  increasing  with  the  initial  pressure, 
so  that  the  compressibility  of  the  mixture  is  always  less  than  that  of 
hydrogen. 

As  the  prof-ortion  of  hydrogen  increases,  the  compressibility  di- 
A€rges  continuously  but  slowly  fiom  that  of  hydrogen.  With 
].roportions  of  hydrogen  between  33"08  and  39"28  per  cent.,  however, 
the  compressibility  not  only  shows  no  further  divei-gence  f)'om  that 
(if  hydrogen  alone,  but  tends  to  approach  it  with  initial  pressures  lower 
tlian  18UU  mm.  As  the  proportion  of  hydrogen  increases  beyond  this 
.point,  the  compressibility  tends  to  approach  that  of  hydrogen  for  all 
-the  initial  pressures  between  the  limits  given  below,  and  with 
49"89  per  cent,  the  compressibility  becomes  intermediate  between 
that  of  hydi-ogen  and  that  of  air,  with  a  higher  initial  pressure  than 
with  any  other  mixtures. 

The  phenomena  are  of  the  same  order  as  those  observed  with  mix- 
tures of  carbonic  anhydride  and  air  (this  vol.,  p.  25o),  but  with  an 
iaverise  sign. 

The  pressures  varied  betwefn  1050  mm.  and  15,600  mm.,  the  per- 
centages of  h^drooen  being  16-38,  28-12,  33-08,  39-28,  and  49-89. 

C.   H.   B. 

Ccmpressibility  of  Hot  Water  and  its  Solvent  Action  en 
Glass.  iW  C.  Bai;us  {Anur.  ./.  Sci.  [3J,  41,  llU— 116).— It  has  been 
found  that  the  compressibility  of  water  between  0°  and  63°  con- 
tinually decreases,  but  that  above  the  latter  tempejaiiire  it  increases. 
"^I'ljeautlior  proposed  to  measure  the  compressibility  betAveon  100°  ard 
o00°,  but  found  that  at  185°  wa'er  attacks  glass  so  rapidly  as  to  make 
measurements  in  glass  tubes  worthless. 

Pressures  weie  applied  by  aid  of  Cailletet's  large  force  pump. 
The  thread  of  water  is  enclosed  in  a  capillary  tube,  between  two  end 
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tlu'cads  of  mevcnrv,  and  the  distance  apart  of  the  two  inner  menisci, 
corresponding  witli  any  given  temperature  and  pressure,  measured 
hy  a  cathetometcr.  The  tube,  suitably  closed  above,  is  exposed  in  a 
v;ipour-bat}i.  At  185°,  the  thread  of  water  soon  loses  its  trans- 
jiiirency,  becoming  white  and  cloudy.  After  the  action  has  continued 
lor  about  an  hour,  tlie  column  is  solid  at  high  pressures  (800  atmos.), 
altliough  it  is  probably  only  partially  so  at  20  atmos.  In  consequence 
f)f  this,  threads  of  mercury  break  oft'  during  advance  and  retrogression 
of  the  column.  Furtlior  measurement  is,  therefore,  not  feasible.  The 
glass  was  common  lead  glass,  and  distilled  water  was  used. 

The  dissoluticm  of  the  glass  in  the  water  at  185°  causes  a  shrinkage 
in  the  volume  of  the  system  of  pure  water  and  solid  glass  of  more 
than  11  per  cent,  up  to  the  point  of  solidification.  The  hot,  turbid 
column,  after  exposure  at  185°  for  about  55  minutes,  is  absolutely 
shortpr  than  the  original  clear,  cold  column  at  24°.  The  hot  com- 
pressibility, after  55  minutes,  has  increased  to  five  times  the  cold 
compressibility,  and  to  three  times  the  original  hot  compressibility. 
Making  allowance  for  the  shrinkage  due  to  chemical  action,  the  normal 
compressibility  of  pure  water  at  185°  is  estimated  as  not  greater  than 
70/10".  Above  100°,  therefore,  the  compressibility  increases  at  a 
veiy  low  late  with  temperature,  which  the  author  thinks  indicates 
exceptional  stability  of  the  water  molecule. 

The  author  regards  the  action  above  described  as  due  to  the  in- 
stability of  the  glass  molecule  at  185°,  and  as  a  general  deduction 
infers  that  in  many  instances  a  definite  dissociation  temperature  of 
the  solid  must  first  be  sui-passed,  before  solution  will  set  in. 

H.  C. 

Determination  of  Vapour  Densities.  By  G.  Lunge  and  0. 
Neubekg  {Ber.j  24,  729 — 737). — The  gasvolumeter  devised  by  one 
of  the  authors  (Abstr.,  1800,  6G0)  may  be  used  in  conjunction  with 
r.  Meyer's  apparatus  for  the  determination  of  vapour  densities,  and, 
since  the  reduction  of  the  volume  of  gas  measured  to  standard  con- 
ditions is  thus  rendered  unnecessary,  a  great  saving  of  time  is 
eft'ected.  It  has,  however,  an  additional  advantage,  for  Avitb  but 
slight  alteration  in  the  apparatus  itself,  it  becomes  possible  to  effect 
the  volatilisation  of  a  compound  under  greatly  diminished  pressure 
with  the  greatest  ease.  A  sketch  is  here  given  of  the  apparatus  so 
arranged  as  to  effect  the  above  object. 

The  vapour  density  apparatus  A,  the  bulb  of  which  should  have  a 
capacity  of  from  ;i00  to  400  c.c,  is  fitted  with  the  arrangement  o, 
formerly  described  by  Meyer  and  Biltz  (Abstr.,  1888,  1241)  for 
allowing  the  substance  under  examination  to  fall  into  the  bulb  at  any 
desired  moment,  a  is  in  this  case  placed  above  the  capillary  tube  b, 
and  the  latter,  in  place  of  being  bent  downwards,  is  kept  horizontal  and 
brought  close  up  to  tlie  tube  d  of  the  measuring  vessel  B,  the  two  being 
then  connected  by  stout  india-rubbei-  tubing.  The  measuring  tube  B 
consists  of  a  nan-ow  upper  and  wide  lower  portion,  the  upper  portion, 
which  contains  15  or  16  c.c,  being  divided  either  into  one-tenth  c.c,  or 
into  divisions  of  0'774  c.c,  each  of  which  corresponds  with  1  milligram 
of  dry  air  at  0°  and  760  mm.,  these  lieing  again  subdivided  into  tenths. 
By  means  of  the  tap  c,  i' may  be  placed  in  communication  with  d  and 
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h  and  thus  with  ^-1,  or  may  be  connected  with  the  small  vessel  p,  and 
thus  with  tlie  outside  air.  A  wooden  scale,  (7,  80  cm.  long,  and 
divided  into  millimeters,  is  fastened  bv  means  of  the  clamp  f  to  the 
lower,  wider  portion  of  B.     A  moveable  index  needle,  <j,  is  placed  on 


the  scale  C,  and  can  be  held  in  anv  position  of  the  scale  by  means  of 
a  spring-.  The  rest  of  the  apparatus  consists  of  the  reduction  tube 
D  and  the  pressure  tube  E,  the  functions  of  which  were  described  in 
the  former  paper. 

If  B  and  e  are  placed  in  communication  and  E  be  then  raised,  the 
air  will  be  driven  out  of  B  and  the  mercury  will  rise  until  it  i-eaches 
the  tap  c.  By  closing  c  and  lowering  E  until  the  mercury  in  B  falls 
to  the  clamp  /.  which  marks  the  zero  of  the  scale,  and  then  adjusting 
g  to  the  level  of  the  mercury  in  E,  it  is  obvious  that  the  reading  on 
the  scale  of  tlie  position  of  g  will  be  the  barometric  pressure  at  the 
time  of  the  observation.  From  this  is  subtracted  the  pressure  at 
which  the  vapour  density  is  to  be  taken,  and  rj  is  then  adjusted  in  the 
position  so  found.  For  instance,  if  the  heigrht  of  the  barometer  is 
750  mm.,  and  the  pressure  at  which  the  experiment  is  to  be  conducted 
is  50  mm.,  g  would  be  adjusted  at  division  700  on  the  scale. 

In  conducting  an  experiment,  B  is  first  connected  with  e,  E  is 
raised,  and  the  air  driven  out  of  B.  c  is  now  turned  so  as  to  put  J 
and  B  into  communication,  and  E  is  lowered  as  far  as  possible,  c  is 
then  again  turned  and  the  gas  which  has  enteied  B  is  driven  out  by 
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raising  E.  The  above  operations  are  then  repeated  for  a  number  of 
times,  until  tlie  desired  pressure  within  ihe  apparatus  is  reached. 
This  can  be  done  while  A  is  being  heated  to  the  nerespary  tempera- 
ture. The  mercury  in  li  is  now  adjusted  s-a  that  it  fills  the  whole 
tube  to  the  tap  c,  which  is  then  so  turned  as  to  put  B  and  A  into 
communication.  When  this  is  done,  the  substance,  the  vapour  density 
of  which  is  being  determined,  is  allowed  to  fall  into  the  bulb  A. 
Volatilisation  immediately  sets  in,  and  the  mercury  in  i>  sinks,  Avhilst 
at  the  same  time  it  rises  in  J'J,  but  by  lowering^  it  is  possible  to 
maintain  the  pressure  within  the  apparatus  practically  constant  while 
the  gas  is  coming  off. 

When  the  erolution  of  gas  ceases,  c  is  turned  so  that  communication 
with  both  A  and  p  is  cut  off,  b  and  d  are  disconnected,  and  the  tube 
B  is  lowered  to  a  height  convenient  for  reading.  The  reduction  tube 
J),  which  up  to  tliis  time  is  neglected,  is  now  raised  so  that  the  level 
of  the  mercury  in  this  tube  and  B  shall  be  about  the  same,  and  a 
sufficient  time  is  allowed  for  the  temperature  in  both  tubes  to  become 
equal.  E  is  then  raised  until  the  mercury  in  X>  stands  at  the  mark 
100,  when  the  air  in  D  is  compressed  to  the  volume  occupied  at  0' 
and  760  ram.  At  the  same  time,,  the  level  of  the  mercury  in  I)  is 
brought  to  that  in  the  tube  B,  so  that  the  gas  in  the  latter  tube  is 
also  under  the  conditions  0°  and  760  mm.  If  B  is  divided  into  cubic 
centimeters,  the  desired  vapour  density  will  be  gjv  0'001293,  when  fj  is 
weight  of  the  substance  in  grams  and  v  is  the  volume  of  the  gas  in  B. 
If  the  divisions  on  B  are  each  0774  c.c,  corresponding  with  1  milli- 
gram of  air,  the  above  formula  will  be  simplified  to  g  v,,  where  g  is 
the  weight  in  milligrams  and  Vi  the  volume  measured. 

The  air  in  A  may,  of  course,  be  replaced  by  an}'  other  indiflTerent 
gas,  preferably  not  by  hydrogen,  before  the  exhaustion  is  commenced. 
In  the  following  table  is  given  the  reduction  in  the  boiling  point 
which  substances,  boiling  under  ordinary  pressure  at  the  temperatures 
at  the  head  of  each  column,  will  approximately  undei'go  when  the 
pressure  is  reduced  to  that  given  in  the  table  : — 


Ordinary  boiling  point . 

Pressure  in  mm - 

Eeduction      in      boiling 

point I  65°   55°   50''  '  80°   65°   60'    105°  90°  80'=    130'  100°  90° 


It  is,  however,  liest  to  heat  the  bulb  A  to  about  20°  above  the  point 
at  which  the  substance  boils  under  the  pressure  of  the  expei-iment. 

A  number  of  examples  are  given  to  illustrate  the  accuiacy  of  the 
above  method  of  determining  vapour  densities.  It  is  proposed  to 
employ  it  for  the  investigation  of  certain  doubtful  cases,  .such  as  those 
of  ammonium  chloride  and  sulphur.  H.   C. 

Kinetic  Molecular  Theory  of  Dilute  Solutions.  By  H.  A. 
LfiRENTZ  (Ziiit.  plujsih-al.  Chem.,  7,  30 — 5-i). — Like  Boltzmann  (this 
vol.,  p.  389),  the  author  endeavours  to  deduce  the  law  of  osmotic 
pre.ssure  from   the  molecular  motions   in  dilute  solutions.     He  also 
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treats  of  the  freezing  point  and  vapour  pressure  of  such  solutiotr? 
from  the  same  standpoint,  and  finds  the  theory  of  electrolytic  disso- 
ciation in  harmony  with  his  conclusions.  J.   W. 

Osmotic  Pressure  and  the  Kinetic  Theory  of  Gases.     By  L, 

Boi/rzMAXX  (Zeit.  jjhusikal.  Chem.,  7,  88 — 90). — Lorentz  (preceding 
abstract)  raised  an  objection  to  a  mode  of  proof  adopted  by  the  author 
in  his  paper  (this  vol.,  p.  389).  The  validity  of  the  objection  is 
admitted,  and  a  stricter  proof  given.  J.   W. 

Dissociation  Hypothesis.  By  J.  Traube  (5e;-.,  24,  737—745). — 
A  reply  to  Arrlienius  (this  vol.,  p.  521).  The  author  does  not  regard 
the  answers  given  by  Arrhenius  to  the  objections  he  brought  forward 
against  the  dissociation  hypothesis  (this  vol.,  p.  255)  as  satisfactory, 
and  in  this  paper  repeats  and  extends  these  objections.  H.   C. 

Affinity  of  B::se3.  Bv  E.  Lellmaxx  and  H.  Gross  (Annalen, 
260,  269—289;  compare' Abstr.,  1889,  llu4).— The  authors  have 
measured  the  affinity  of  various  bases  by  the  spectrophotometric 
method  previously  described  by  Lellmann  {loc.  cif.). 

A  dilute  alcoholic  solution  (50  c.c.)  of  dimethylamidoazobenzene 
(butter-yellow),  containing  2  milligi-anis  of  the  base,  is  mixed  with 
a  known  quantity  of  the  hydrochloi-ide  of  the  base  to  be  investigated, 
and  the  mixture  made  up  to  lOO  c.c.  This  mixture  attains  a  condi- 
tion of  equilibrium  after  a  longer  or  shorter  time  (sometimes  imme- 
diately, sometimes  only  after  four  to  five  days)  on  keeping  at  the 
ordinary  temperature,  but  the  distribution  of  the  acid  takes  place 
more  quickly  on  heating  at  40°  for  one  to  two  hours.  The  solution 
is  then  examined  with  a  spectrophotometer,  and  its  absorption  com- 
pared with  that  of  a  solution  of  pure  dimethylamidoazobenzene 
hydrochloride  in  a  large  excess  of  hydrochloric  acid. 

In  the  case  of  aniline,  it  was  found,  as  the  average  of  four  different 
experiments,  that  equilibrium  is  attained  when  the  number  of  mole- 
cules of  hydrochloric  acid  combined  with  the  dimethylamidoazo- 
benzene, compared  with  the  number  of  molecules  of  acid  in  combina- 
tion with  the  aniline,  is  1545  :  100,000,  or  *:  =  001545,  the  acid  and 
the  two  bases  being  present  in  the  proportion  of  their  molecular 
weights.  When  such  solutions  are  kept  for  some  days  longer  and 
examined  again,  the  value  of  k  is  found  to  have  undergone  a  slight 
change  in  every  case,  bttt  the  variations  are  such  that  the  average 
value  remains  ])ractically  the  same.  A  similar  variation  is  observed 
in  the  case  of  other  bases,  a  fact  which  shows  that  the  solutions  are 
not  actually  in  a  state  of  rest;  it  may  be  noted  that  those  .solutions 
which  at  the  first  ex-imin  >t  oit  give  a  value  for  *:  considerably  above 
the  average,  on  examination  at  a  later  period,  give  a  value  consider- 
ably below  the  average,  and  vice  versa,  whilst  those  which  give 
values  approximately  the  same  as  the  average  do  so  also  at  the  later 
period. 

The  bases  given  in  the  following-  list  were  investigated  ;  they  are 
placed  in  the  order  of  their  affinity,  commencing  with  the  feeblest, 
and  the  figures  give  the  value  of  v. 
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P.ira.-lilomniliiio.  ,  .  .  003';9."»  F)iinethjlaTiiliiic  . .  .  .  0  01003 

Metamiiloplunol 0-0213><       Paratoluidine irOOVdO 

Qninoline 0-<»2<i.V)      Qninaldiiie 0-009297 

Orthotoluidine 001818      Paramidoplienul O-0068'*6 

Aniline O-OloGo      a-Picoline 0005838 

Orthamidophenol .  .  .  0*01444  Hydroxylamine  ....  000471-') 

Pyridine 00132o      Arnmonia 000030G6 

The  results  arriveil  at  by  tl  e  spectro}i]intometric  method  differ 
very  considerably  from  tlioss  obtained  by  Walker  by  measurements 
of  the  electrical  conductivity  ( Zeit.  phy.iikal.  Chem..  4.  319)  ;  experi- 
ments showed  that  this  diflFereiice  is  not  due  to  the  fnct  that  in  one 
case  dilute  alcoholic,  and  in  the  other  aqueous,  solutions  are  employed. 
In  the  authoi-s'  opinion,  Walker's  series  is  piobably  incorrect,  for 
various  reasons. 

The  article  continues  ■with  an  attempt  to  explain  various  anomalies 
in  the  above  list;  tiie  fact  that  ortho-  and  par-amidophenol  are 
stronger,  whilst  metamidophenol  is  a  weaker,  base  than  aniline,  mav 
be  accounted  for  by  assuming  that  the  hydrogen  of  the  hydroxy  1 
group  is  nearer  to  the  amido-group  in  the  oi-tho-  and  para-componnHs 
than  it  is  in  the  meta-dcrivative ;  in  the  first  case,  the  atoms  may  be 

• ^<H 

supposed  to  be  arranged  thus,  jj         ;  and  in  the  second  case 

I 
• O 

' ^<H 

thus,      ^ Q  :  the  influence  of  the  hydroxy-group  being  differ- 

I 

H 
cut  in  the  two  cases. 

Numerous  remarkable  facts  observed  by  Ostwald  may  be  explained 
i)y  a  hypothesis  of  this  kind. 

Experiments  seem  to  show  that  dimethylamidoazobenzene  and 
other  coal-tar  colouring  uiatters  may  be  employed  for  studying 
various  other  phenomena  ;  it  has  been  found,  frr  example,  that  of  the 
three  liquids,  methyl  alcohol,  water,  and  ethyl  alcohol,  the  first  has 
the  smallest,  the  last  the  greatest  attraction  for  hydrochloric  acid, 
and  this  in  solutions  so  dilute  that  a  chemical  reaction  must  be  con- 
sidered out  of  the  question.  F.   S.   K. 

Velocity  of  Reaction  in  Gelatin.  By  S.  Refoematsky  {Zeif. 
phyi'ikal.  Chdin..  7,  34 — 3o). —  Parallel  experiments  on  the  catalvsis  of 
methyl  acetate  by  hydrochloric  acid  were  instituted  in  water  and  in 
agar-agar  jelly.  The  concentration  of  the  asrar-agar  solution  (l'2o 
per  cent.)  was  chosen  so  that  at  3o°  it  was  liquid,  but  at  2o°,  the 
Temperature  of  experiment,  solid  enough  to  allow  the  vessel  in  which 
iT  was  contained  to  be  inverted  without  anv  trace  of  fluid  escaping. 
The  coefficient  of  velocity  wa.s  found  to  be  the  same  in  both  cases,  as 
Avas  to  be  expected,  '"onsidering  the  identical  results  obtaineel  by 
Voigtlander  (Abstr.,  1889,  817)  for  diffusion  in  such  a  jelly  and  in 
pure  water.  J.  W. 


(UO 
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New  Automatic  Mercury  Air-pump,  with  Arrangement  for 
Self-action  by  means  of  Water  Pressure.  By  M.  Stuhl  (Be/., 
24,  147 — 159). — A  great  disadvantage  attending  the  use  of  the  mer- 
cury air-pump  is  the  necessity  of  constantly  raising  the  mercury  back 
to  its  former  level,  in  order  to  keep  the  pump  in  action.  This  usually 
employs  the  whole  time  and  attention  of  the  opei'ator,  and  often  gives 
rise  to  accidents  of  all  kinds.  In  order  to  overcome  this  difficulty  as 
far  as  possible,  the  author  has  devised  a  method  of  keeping  the  pump 
automatically  in  constant  action  by  means  of  water  pressure.  The 
arrangement  used  is  illustrated  by  the  accompanying  sketch. 


Water  enters  through  the  tube  L,  and  three-way  tap  A,  into  the 
cylinder  B.  the  air  escaping  into  the  glass  vessel  C,  and  by  its  pres- 
sure foi'cing  the  mercui-y  into  the  pump  D,  nnd  effecting  exhaustion 
in  the  Avell-known  manner.  The  long  barometer  tube  is  replaced  by 
the  glass  valve  H. 

As  soon  as  a  sufficient  amount  of  mercury  has  been  pressed  into 
the  pump,  tlie  beam  on  which  the  vessel  C  is  supported  becomes 
heaviest  on  the  left-hand  side,  and  is  depressed  in  this  dirfction;  this 
causes  a  rotation  of  the  thiee-way  tap  in  such  a  manner  that  the 
water  supply  is  shut  off,  and   the  water  which  is  under  the  pressure 


INORGANIC   CHEMI&«TRY.  Hi  I 

cf  tlio  air  is  reinovid  by  t)ie  tube  A.  At  the  same  time,  llie  moveable 
weig'lit  F  also  falls  to  the  left  hand,  and  serves  so  to  increase  the 
weight  on  this  side  that  the  whole  of  the  mercury  must  flow  from  D 
into  C,  before  the  latter  becomes  the  heavier;  then  rotation  of  the 
beam  and  tap  a<j:ain  tnke  place,  the  weight  F  falls  to  the  right,  and 
the  })ump  is  once  more  set  in  action. 

To  the  moveable  weight  F  is  attached  an  arrangement  bv  means 
of  which  the  ail'  collecting  in  the  globe  1)  can  be  ti  ansfei'i-ed  for  five 
successive  times  into  a  siuall  and  perfectly  vacuous  I'ec^eiver,  R,  and 
not  until  the  sixth  time  of  working  the  pump  allowed  to  escape  into 
the  air.  This  is  efPected  by  attaching  to  the  weight  F  a  small,  six- 
toothed  wheel,  having  a  deep  incision  between  two  of  the  teeth. 
Each  time  the  weight  falls  to  the  right  the  wheel  is  rotated  through 
the  distance  between  two  of  its  teeth,  and  a  peg,  which  serves  to  stop 
the  falling  weight,  comes  for  five  successive  times  in  contact  with  the 
circumference  of  the  wheel.  The  sixth  time,  however,  the  peg  enters 
the  incision,  and  the  weight  thus  falls  further  to  the  right.  This  time, 
therefore,  a  larger  quantity  of  mercury  must  be  forced  out  of  C  into 
D  before  the  beam  is  over-balanced  on  the  left-hand  side,  and  this 
can  be  so  arranged  that  the  mercury  now  fills  the  whole  of  the  small 
receiver  R,  and  forces  the  air  contained  in  it  through  the  tube  8  into 
the  atmosphere.  in  this  Avay,  very  perfect  exhaustion  can  be 
effected. 

The  above  arrangement  in  coimectio-n  with  ihe  weight  F  renders  it 
possible  to  reguLite  the  height  to  which  the  mercury  will  rise  to 
within  half  a  centimeter.  The  rate  at  which  the  mercury  rises  can 
very  easily  be  regulated  by  means  of  the  tap.  Instead  of  allowing 
the  air  to  escape  directly  into  the  atmosphere,  it  may  first  be  passed 
into  a  second  receiver,  which  is  exhausted  by  means  of.  a  water-pump. 
The  most  perfect  exhaustion  is  thus  obtained.  H.  C. 
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Conversion  of  Sodium  Pyrophosphite  into  Sodium  Hydrogen 
Phosphite.  By  L.  Amat  {Compt.  rend.,  112,  b-A7 — 530;. — The  con- 
version of  sodium  pyrophosphite  in  aqueous  solution  into  sodium 
hydrogen  phosphite  follow^s  the  same  law  as  the  hydration  of  meta- 

phosphoric  acid  (Abstr.,  1889,  671),  the  equation  being  log     ~  ^^  = 

k.r  log  e  ;  whei'e  0o  is  the  quantity  of  acid  phosphite  originally  present, 
0  the  quantity  pi-esent  at  any  given  instant,  I  the  maximum  possible 
quantity  of  acid  phosphite,  and  x  the  time  in  hours. 

The  change  is  more  rapid  the  more  concenti'ated  the  solution,  but 
the  velocity  of  transformation  is  such  that  k  remains  constant,  the 
decrease  in  velocity  owing  to  reduction  being  compensated  by  the 
accelerating  influence  of  the  acid  phosphite. 
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In  presence  of  free  acid  (sulpliuric),  the  rate  of  change  is  greatly 
increased,  doubtless  because  the  acid  liberates  pyrophosphorous  acid, 
which  rapidly  alters.  Under  these  conditions,  the  value  of  k  gradually 
decreases,  and  the  equation  already  given  only  i-epreseuts  the  results 
in  a  very  general  way.  C.  H.  B. 

Silicobromoform.  By  A.  Bessox  (Gompt.  rend.,  112,  530—532). 
— When  carefully  dried  hydrogen  bromide  acts  on  crystallised  silicon 
at  a  temperatui-e  below  redness,  the  product  consists  of  silicon 
bromide  boiling  at  153°  and  silicobromoform,  in  proportion  which, 
even  under  favourable  conditions,  does  not  exceed  5  per  cent,  of  the 
piWuct.  When  air  is  allowed  to  enter  the  apparatus,  a  substance  is 
formed  which  crystallises  in  yellow  plates  ;  it  seems  to  be  a  silicon 
oxybromide. 

Silicoljromoforra  is  a  colourless  liquid  which  does  not  solidify  even 
at  — 60°,  and  boils  without  decomposition  at  lo9 — 111°  in  presence  of 
an  inert  gas.  In  presence  of  air,  it  fumes  abundantly  and  ignites 
spontaneously  ;  its  vapour  forms  explosive  mixtures  with  air.  It  is 
decomposed  by  water,  and  also,  with  great  violence,  by  alkalis. 

Ammonia  acts  energetically  on  silicobromoform  with  development 
of  heat  and  light,  but  the  white  product  is  indefinite  in  composition, 
and  contains  sdicon,  hydrogen,  bromine,  and  ammonia.  Hydrogen 
phosphide  does  not  combine  with  silicoiiromofoi-m  at  — 40°  under 
ordmai-y  pressure,  but  under  a  pressure  of  25  atmos.  at  +  15°,  a  white 
solid  is  formed,  which  persists  for  some  time  after  the  removal  of  the 
pressure.  Silicochloroform  yields  a  similar  product,  which,  however, 
decomposes  as  soon  as  the  pressure  is  removed,  even  at  — 22°. 

C.  H.  B. 

Sodamide  and  Disodammonium  Chloride.  By  Joannis 
(Cumpt.  read.,  112,  392 — 39-i). —  Sodammoniura  decomposes  very 
slowly  at  the  ordinary  temperature  into  hyiirogen  and  sodamide,  the 
change  being  slight!}'  more  I'apid  when  exposed  to  light  than  in  the 
dark.  The  decomposition  tends  to  a  limit  as  the  pressure  of  the 
hydrogen  increases.  As  tlie  hydrogen  and  excess  of  ammonia  escape, 
the  Sodamide,  NHoNa,  sepai'ates  in  white,  transparent  crystals,  about 
1  mm.  long. 

Sodium  chloride  interacts  with  sodammonium,  but  does  not  form 
the  subchloride  described  by  Rose.  One  equivalent  of  hydrogen  is 
liberated  for  each  equivalent  of  sodammonium  used,  and  when  the 
sodium  chloride  is  in  excess,  the  liquid  becomes  colourless.  Tlie 
precipitate,  when  wa.shed  witii  liquefied  ammonia,  is  sodamide  free 
from  chlorine.  The  rapid  decomposition  of  sodammonium  under 
these  conditions  is  due  to  the  formation  of  an  unstable  disodammonium 
chloride,  ^«'HoXa->Cl,  which  can  be  obtained  (mixed  with  excess  of 
sodium  chloride)  by  the  action  of  excess  of  sodium  chloiide  on  sodium 
in  presence  of  a  quantity  of  licjuefied  ammonia  insufficient  to  dissolve 
all  the  sodium  chloride.  It  is  decomposed  by  liquefied  ammonia  into 
sodium  chloride  and  sodamide,  and  is  also  decompo.sed  by  \\ater, 
without  noise  and  Avithout  evolution  of  hydrogen,  yielding  ammonia, 
sodium  hydroxide,  and  sodium  chloride.  C.  H.  B. 
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Combination  of  Ammonia  with  Chlorides.  By  Joanxis 
(Compt.  rend.,  112,  337 — 339). — Fused  .sodium  chloi'ide  dissolves 
readily  in  liquefied  amn)onia  at  — 10°,  the  vapour  pressure  of  the 
solution  beincr  slightly  inferior  to  that  of  the  liquefied  pas  alone  at 
this  temperature.  On  further  eoolinrr  to  — 3<)°,  and  allowing  the 
ammonia  to  escape  at  ordinnry  pressure,  slender,  white  needles 
(juickly  separate.  After  evolution  of  gas  at  — 30°  has  ceased,  the 
temperature  is  allowed  to  rise  slowly.  Veryr  little  gas  escapes  up  to 
—  24°,  but  beyond  this  point  the  evolution  of  ammonia  becomes  more 
rapid.  The  gas  evolved  above  — "i-l;^  was  collected  in  dilute  acid;  it 
was  found  that  the  ratio  NH.,''Xa(^l  =  4'998,  and  hence  a  compound 
is  formed  of  the  composition  NaCljSNHj.  It  has  the  following  dis- 
sociation pressures : — 

-24°         -20-8°         -17  b°         -UrO°         -10-0°         -70" 
777  892  1074  13u5  1777  2130  mm. 

No  evidence  could  be  obtained  of  the  formation,  even  at  —72°,  of 
any  compound  of  potassium  chloi'ide  and  ammonia  recognisable  bv  a 
specific  tension  of  dissociation. 

Barium  chloride  combines  very  slowly  with  ammonia,  but  if  the 
anhydrous  salt  is  brought  in  contact  with  the  liquefied  gas,  combina- 
tion takes  place  somewhat  rapidly,  and  if  the  excess  of  ammonia  is 
allowed  to  escape  at  0°  under  atmosphei-ic  pressure,  the  residue  has 
the  composition  BaClo,8XH3.  Its  dissociatiim  pressure  is  541  mm.  at 
0°  and  1850  mm.  at  284",  and  if  the  ammonia  is  continually  removed, 
the  pressure  remains  con&tant  at  the  latter  temperature  until  decom- 
position is  complete.  C.  H,  B. 

Dissociation  of  Magnesium  Oxide  by  Means  of  Metallic 
Magnesium.  By  H.  X.  :\Iokse  and  J.  White  (Amtr.  Chew.  J.,  13, 
128 — 12H). — The  authors  have  already  described  the  dissociation  of 
the  oxides  and  sulphides  of  zinc  and  cadmium  when  heated  in  a 
vacuum  with  their  respective  metals  (Abstr.,  1889,  755;.  The  method 
employed  for  similar  experiments  on  magnesium  oxide  was  the  same, 
except  that  an  iron  tube,  closed  at  one  end,  was  inserted  intj  the 
back  half  of  the  glass  tube  to  prevent  contact  of  the  magnesium 
vapour  with  the  glass.  The  magnesium  w^as  distilled  in  a  vacuum  as 
described  by  Burton  and  Yorce  (Abstr.,  1890,  850),  and  the  oxide  was 
heated  to  redness  in  a  vacuum  until  it  ceased  to  give  off  carbotic 
anhydride  ;  from  4'5  to  lO  grams  of  the  metal  was  then  dropped  into 
the  tube,  followed  l)y  I'5 — 3  grams  of  the  oxide.  The  tube  Avas 
exhausted  and  heated  to  bright  redness,  when  the  phenomena  that 
presented  themselves  were  similar  to  those  observed  in  the  previous 
experiments,  the  magnesium  oxide  being  transported  to  the  front 
part  of  the  tube,  in  quantity  varying  with  the  thwroughness  with  which 
the  metal  and  oxide  were  mixed.  Carbonic  anhydride  (from  the 
carbon  in  the  iron)  and  from  15  to  3  c.c.  of  oxygen  were  evolved 
during  the  experiment.  A.   G.   B. 

Melting  Point  of  certain  Alloys.  By  F.  C.  Weld  (Amer.  Chem. 
J.,   13,    121— 123).— Hey  cock   and   Neville    (Proc,    1889,    41)    have 
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shown  tliat  the  addition  of  each  atom  of  lead  to  100  atoms  of  C\n 
lowers  the  melting  point  of  the  tin  by  2'22°.  The  author  finds  that 
this  rule  only  holds  with  quantities  of  lead  up  to  15  atoms  to  lOO 
atoms  of  tin,  after  which  the  melting  points  are  not  so  low  as  they 
should  he  when  calculated  by  the  rule.  The  lowest  melting  point 
obtained  is  that  of  38  atoms  of  lead  to  100  of  tin  (180"). 

The  effects  of  this  reduction  of  the  melting  point  are  not  cumulative; 
thus,  an  alloy  of  100  atoms  of  tin  with  57'28  atoms  of  lead  melts  at 
180",  whilst  one  of  100  atoms  of  tin  with  .".7'28  atoms  of  lead  and  5"8iJ 
atoms  of  mercury  melts  at  173'',  not  18U°  —  5-89   x   2-3''  =  166-45°. 

A.  G.  B. 

Note. —  The  author  seems  to  overlook  the  fact  that  Heycock  and 
Xeville  referred  explicitly  to  the  addition  of  "  small  quantities  "  of 
lead.  It  is  we'l  kuown  that  Raoult's  method  only  holds  for  dilute 
solutions.  [Editors.] 

Hydrated  Lead  Oxide.  By  C.  Luedrking  (Am^r.  Cheui.  J.,  13, 
120—121). — Schaffner's  hydrated  lead  oxide,  2PbO,HoO,  is  obtained 
in  large  crystals  when  litharge  is  boiled  with  potassium  hydrfixide, 
and  the  cold  solution  allowed  to  slowly  absorb  carbonic  anhydride  by 
exposure  to  air;  as  the  potas.sium  hydroKide  becomes  converted 
into  carbonate,  short,  thick,  well-developed,  colourless,  transparent, 
tetragonal  crvstals  (a  :  ^  :  c  =  1  :  1  :  0'824)  are  deposited  ;  they  are 
highly  refractive  and  brilliantly  lustrous  ;  they  are  alkaline,  and 
becrime  opaque  from  formation  of  carbonate  when  exposed  to  air,  and 
yellow  from  formation  of  oxide  when  heated,  but  in  both  cases  they 
retain  the  original  crystalline  form.  A.   G.  B. 

Copper  Arsenates.  By  A.  Hirsch  (Chem.  Cenfr.,  1801,  i, 
15 — 16;  from  Inaug.  Diss.  Halle). — Tefracupric  arsenate.,  4CuO,As20,5 
+  HqO,  has  been  already  prepared  by  Debray,  Friedel  and  Sarasin, 
and  Coloriano.  The  author  has  prepared  it  by  the  action  of  disodium 
arsenate  on  an  excess  of  cupric  chloride  in  concentrated  solution.  It 
is  white,  very  stable,  and  floes  not  react  with  silver  nitrate  ;  with 
disodinm  arsenate,  it  becomes  blue.  It  was  also  obtained  combined 
with  3^  mols.  H,0. 

Tricupric  arsenate  is  obtained  by  adding  sodium  acetate  to  the 
filtrate  from  the  precipitation  6f  diso'diuiai  acetate  with  excess  of 
cupric  sulphate.  It  is  also  obtained' byi^he  action  of  trisilver  arsenate 
on  cupric  chloride. 

Several  copper  sodium  arsenates  were  prepared :  2Cu3As.,Os 
+  NaHjAsOi  +  5H.,0,'from  disodium  arsenate  and  excess  of  cupric 
sulphate;  6CU3AR2O8  -f  2XaH,As04  +  iS"a2HAsOi  +  13-5H,0,  or 
.33'5H20,  or  I6H2O.  from  cupric  sulphate  and  excess  of  sodium 
arsenate.  If  the  excess  of  cupric  sulphate  is  very  considerable,  the 
compound  SCuOj^xVsoOj  is  formed.  From  cupric  nitrate,  with  excess 
of  disodium  arsenate,  the  salts  OCuaAs.Og  +  2NaoHAsOi  +  19HoO 
and  4Cu3Asj08  +  NaoHAsOj  +  llHjO  were  obtained  ;  whilst,  if  the 
cupric  nitrate  is  in  excess,  the  salts  5CuO,2As205  and  8CuO,3As305 
are  formed.  The  following  double  salts  were  obtained  by  the  action 
of  cupric  chloride  on  disodium  arsenate  in  dilute  solution  :  SCujAsoOs 
+  2NaCl  +  13  5H,0  or  17oH.,0,  5Cu3As,08  +  3NaCl  +  I9H2O  or 
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23H.,0,  and  CujAsgOg  +  KaCl  4-  7-5 H.O.  The  two  last  are  obtained 
from  the  former  by  the  decomposing  action  of  water.  The  chlorine 
is  combined  with  the  sodium  in  these  salts,  since  silver  nitrate  reacts 
with  them  to  form  silver  chloride  without  precipitating  any  cupric 
oxide,  as  it  would  do  if  the  chlorine  were  in  the  form  of  cupric 
oxychlofide. 

Fiom  all  these  salts,  if  they  are  washed  first  with  cold  and  then 
with  iiot  water,  the  white  tetracupric  arsenate  is  obtained. 

J.  W.  L. 

Hydrat3d  Sodium  Manganites.  By  G.  Rousse.a.u  (Compt.  rend., 
112,  525 — 527). — Potassium  permanganate  at  200°  splits  up  into  an 
alkaline  manganite  and  manganese  dioxide,  and  when  the  action  of 
heat  is  prolonged,  the  two  products  interact  with  formation  of  potas- 
sium manganite  and  free  alkali.  Sodium  permanganate  behaves  in  a 
similar  way  at  about  .'i'X)',  the  change  being  complete  after  six  hours. 
Boiling  water  removes  from  the  product  a  brown,  amorphous  sub- 
stance which  probably  corresponds  with  Gorgeu's  colloid  d  manganese 
dioxide.  After  repeated  lixivi;ition,  the  hydrated  manganite 
8MnO..,Na20,5H20  is  left  in  black,  microscopic  crystals.  It  loses 
4  mols.  HjO  at  150"  to  18'*''.  and  becomes  anhydrous  at  250°  ;  between 
this  point  and  440°,  it  undergoes  no  further  change  ;  but  at  dull  redness, 
it  begins  to  polymerise  with  loss  of  sodium. 

Sodium  manganate  was  prepared  by  heating  3  grams  of  sodium  per- 
manganate with  4  grams  of  sodium  hydroxide  and  a  small  quantity 
of  water,  and  wdien  the  effervescence  due  to  liberation  of  oxygen 
ceased,  5  grams  of  sodium  chloride  was  added,  and  the  heating  con- 
tinued. Four  to  five  hours  heating  at  the  highest  temperature  of  a 
Bunsen  burner  yields  silk\'.  black  needles  of  the  hydrate 

12MnO.„Na,0,4H20, 

which  becomes  anhydrous  between  130°  and  170°.  With  a  higher 
temperature  and  a  larger  proportion  of  sodium  chloride,  rhomboidal 
lamelije  of  a  new  hydrate,  16Mu02,Na.,0,8H20,  are  obtained  ;  this  loses 
7  mols.  HoO  between  150°  and  ISO'',  and  becomes  anhydrous  at  about 
2-'i0°.  At  a  yellow  heat,  the  product  consists  of  black  needles, 
]2Mn02,Na-.0,4H20,  identical  in  appearance  and  composition  with 
those  obtained  at  about  800°  by  means  of  a  Bnnsen  burner. 

When  sodivim  manganate  is  heated  from  3l'0°  up  to  a  yellow  heat, 
the  series  of  changes  is  as  follows  :   the  first  product  is 

8Mn02,Na20,5H20, 

which  above  500°  polymerises,  and  at  800°  is  converted  into 
12Mn02,N'a20,4H20.     At  about  1000°,  the  compound 

16MnO,,Na20,8H20 

is  formed,  but  between  1200°  and  1300°  it  splits  up  into  the  com- 
pound, 8Mn02,NavO,5H20,  that  is  formed  at  300°.  At  a  yellow 
heat,  the  hydrate  12Mn02,^a20,4H20  reappears,  and  tends  to  pro- 
duce another  cycle  of  the  same  kind. 

The  author  has  previously  observed  analogous  variations  in  the 
condf^nsation  of  the  anhydrous  manganites  of  the  alkaline  earths. 

C.  H.  B. 
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The  Carbon  of  Spiegeleisen.  By  B.  Rathke  (Amialen,  260, 
333 — 337). — When  a  sample  of  semi-crystalline  ferromanganese  (30 
grams),  containing  66  per  cent,  of  manganese,  is  reduced  to  a  fine 
powder,  covered  with  water,  and  bromine  (185  grams)  gradnally 
added  to  the  mixture  with  constant  shaking,  until  no  further  action 
is  observed,  a  slight  development  of  heat  takes  place,  but  no  gas  is 
evolved ;  on  adding  water  and  distilling,  a  small  qnantitj'  of  carbon 
tetrabromide,  which  seems  to  contain  a  little  carbon  tetrachloride, 
collects  in  the  receiver.  The  insoluble  carbonaceous  residue,  after 
having  been  repeatedly  boiled  Avith  hydrochloric  acid,  washed,  and 
dried  at  100^,  is  a  black,  granular  powder  (3  7  grams),  similar  in 
appearance  to  gunpowder.  A  sample  of  this  powder  was  digested 
with  hydrofluoric  acid  to  free  it  from  silica,  washed  well,  dried  at  110°, 
and  analysed  with  the  following  result  (in  percentages)  : — Carbon  = 
49'97,  hydrogen  =  212,  bromine  =  2r2o,  chlorine  =  1"47,  and 
oxygen  =  25'19  ;  it  also  contains  traces  of  iron  and  manganese  and 
has  a  faint  acid  reaction.  When  treated  with  ammonia  at  100°,  it 
loses  13"8  per  cent,  of  bromine  and  082  per  cent,  of  chlorine,  and  the 
residual  powder  retains  ammonia  even  after  having  been  dried  at  110°. 
When  the  original  carbonaceous  residue  is  boiled  with  sodium  carb- 
onate (but  not  with  sodium  chloride),  it  loses  13"94  per  cent,  of 
bromine  and  1"58  per  cent,  of  chlorine  ;  the  undissolved  substance 
has  a  neutral  reaction  and  the  following  percentage  co-nposition  :  — 
Carbon  =  50"71,  hydrogen  =  213,  bromine  =  7''11,  sodium  =  7'39, 
and  oxygen  :=  32"36. 

These  results  show  that  the  carbonaceous  residue  obtained  from 
fen'omanganese  in  the  manner  described  above  has  the  character  of 
an  organic  acid.  F.   S.  K. 

Crystalline  Ferromanganese.  By  B.  Rathke  {Annalen,  260, 
326 — 332/ — Three  samples  of  crystalline  feri'omanganese  were 
analysed  with  the  following  results  : — 

Carbon.         Silicon.         Iron.  ilanganese.     Phosphorus. 

1 7'-i7  0T8  9-48  82-45  OTO 

II 7-45  0-15         16-99  75-73  012 

III 6-48  0-52        47-93  4499  — 

F.  S.  K. 

Atomic  Weight  of  Rhodium.  By  K.  Seubert  and  K.  Kobbk 
(Annalen,  260,  314 — 325). — The  atomic  weight  of  rhodium  has  been 
determined  by  the  method  previously  employed  by  Jorgensen  (Abstr., 
1883,  1060),  namely,  by  decomposing  pure  chloropurpureorhodium 
chloride,  Rh2(XH3)i,iCl6,  in  a  stream  of  hydrogen. 

Thr^e  different  samples  of  metal  were  used  for  the  preparation  of 
this  salt.  The  atomic  weight  was  found  to  be  102-7  (O  =  15-96)  as 
the  avei'age  of  ten  separate  determinations.  F.   S.   K. 
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Mineralogical    Chemistry. 


Native  Silver  and  Dioptase  from  French  Congo.  By  E. 
Jan.nktiaz  (Compf.  rend.,  112,  410 — -Wl ). — Diui)ta>e  of  an  emerald- 
oreen  coloui-  was  found  in  some  cases  intimately  mixed  with  quartz 
crystals  of  the  usual  form  and  chrysocnlla,  in  others  embedded  in 
limestone.  The  dioptase  crystals  have  the  usual  form,  and  a  crystal 
cut  normally  to  its  axis  shows  rings  with  a  black  cross  of  positive 
sign,  as  in  the  dioptase  from  the  Ural. 

One  of  the  specimens  of  calcium  carbonate,  crystallised  in 
rhombohedrons,  and  obtained  from  the  copper  mine  of  Mindouli, 
about  two  leagues  east  of  Comba,  between  Bonanza  and  Brazzaville, 
contained  sevei-al  grains  of  native  silver,  including  a  group  of 
octahedra  with  vej-y  distinct  faces.  C.  H.  B. 

Goethite,  Serpentine,  and  Garnet  from  Canada.  Bv  B.  J. 
H.u;rin>,ton-  (Jahrb.f.  Min.,  Ib'Jl,  i,  Ref.  241—242;  from  C'ln.  Bee. 
Sci.,  4,  1*3 — 99 j. — Goethite  occurs  with  haematite,  limonite,  proustite, 
pyrolusite,  calcite,  and  barvtes  in  veins  in  the  lower  carboniferous 
liniestime  at  Clifton,  Nova  Scotia.  Analysis  yielded  the  following 
results : — 

Fe,03.  irn.O,.;  H.O.  SiO.. 

8y'y2  014  10-20  0-32 

The  sp.  gr.  of  the  mineral  is  421 7,  and  its  hardness  5. 

Serpen' inc. — Xarrow  veins  of  white  or  apple-gieen  serpentine 
occur  in  a  dark  serpentine  in  the  asbestos  mine  at  Coieraine, 
Eastern  Townships.  Fresh  from  the  mine,  the  mineral  is  so  soft  that 
it  can  be  moulded  with  the  fingers.  In  the  air,  it  becomes  gradually 
harder,  until  it  attains  a  hardness  of  3"0.  An  analysis  of  dry  material 
gave  :— 


SiOo. 

MgO. 

FeO. 

ilnO. 

MO. 

CaO. 

H.,0. 

4813 

42-05 

0-37 

trace 

trace 

trace 

13-88 

The  sp.  gr.  of  the  mineral  is  2"514. 

Garnet  is  met  with  at  Oxford,  St.  Jerome,  and  Grenville,  and  also 
in  Ottawa  Co.,  Ontario,  iuthe  well-known  apatite  region.  Analysis 
yielded : — 


SiO,. 

ALO3. 

Fe.Oj. 

MuO. 

CaO. 

Ignition. 

Total. 

36-22 

18  23 

7-17 

0-63 

37-39 

0-70 

100-34 
B.  H.  B 

Manganese  Ores  of  Transcaucasia.  By  X.  Kozoyski  (Z' it. 
Kry.it.  Min.,  18,  630,  from  the  Bugs.  Mm.  J.,  4,  1—29).— The 
manganese  ore,  pyrolusite,  occurs  in  a  calcareous  sandstone,  and  gave 
on  analysis  the  following  results  :  — 

2  a;  2 
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H.O. 

Insol.  in  acids. 

SiO.,. 

P.O,. 

Mn. 

P. 

I. 

0-61 

0-47 

0-89 

1-12 

57-02 

0-48 

n. 

]-04 

5-04 

4-36 

102 

55-00 

0-45 

III. 

5-78 

8-47 

7-38 

116 

45-50 

0-48 
B.  H.  B. 

Manganese  Ore  in  Ekaterinoslav.  Bj  N.  Kozoyski  (Zeit. 
Krijst.  Min.,  18,  631,  from  the  Russian). — The  ore,  pyrolusite, 
occurs  in  a  manganiferous  clay,  and  g-ave  on  analysis  the  foirowing 
results : — 


MnOo. 

P. 

FeoO.,. 

SiO.,. 

CuO. 

S. 

MgO. 

Total. 

I. 

85-07 

trace 

1-23 

8-10 

1-37 

0-08 

1-08 

96-93 

[I. 

81-03 

0-36 

1-90 

9-.33 

1-95 

0-07 

0-85 
B. 

96-43 
H.  B. 

Breunerite   and    Bloedite,   from   Hall,  in   Tyrol.     By  H.   y. 

FouLLON  {Zeit.  Kryst.  Min.,  18,  658 — 659;  from  Jahrh.  k.  fe.  GeoJ. 
ReicJisanst.,  38,  1). — With  galena,  breunerite  occurs  in  anhydrite  in 
aggregates  resembling  pinolite,  and  gave  on  analysis  : — 

FeO.  MnO.  MgO. 

11-88  1-36  37-68 

Bloedite  of  a  yellow  colour  is  met  with  in  the  rock  salt,  and  gave  on 
analysis : — 

SO3.  MgO.  Na.O.  CI.  H.,0.  Total. 

46-35         12-59         17-20         0-99         23-78        100-91 

B.  H.  B. 

Melanophlogite.  By  G.  Fetedel  (Jnlirb.  f.  3/m.,  1891,  i,  Eef. 
201—205  ;  from  Bidl.  Soc.  Fran.  Mm.,  13,  356).— The  author  collected 
a  series  of  good  speciinens  of  melanophlogite  in  the  Solfara  Giona,  in 
Sicily,  and  has  subjected  them  to  careful  investigation.  The  mineral 
occurs  in  a  bed  of  limestone,  occurring  in  cavities  with  sulphur, 
calcite,  and  celestire.  The  crystals  are  in  the  form  of  cubes  or  small 
globes  composed  of  a  large  number  of  cubes.  From  the  optical 
examination,  the  author  concludes  that  melanophlogite  is  formed  of 
six  quadi'atic  pyramids,  the  mineral  affording  an  example  of  a  peculiar 
kind  of  quadratic  pseudo-cube  and  not,  as  Mallard  suggests,  of  a 
pseudoraorph.  The  mineral  has  a  sp.  gr.  of  2030,  and  gave  on 
analysis  the  following  results  : — • 

SO3.  SiO.. 

6-19  93-18 

The  formula  is  SO3.20SiOo.  There  is  also  a  variable  percentage  of 
carbon,  which  the  author  regards  as  unessential,  as  the  limestone  in 
which  the  mineral  occurs  is  highly  bituminous.  The  crust,  on  which 
the  melanophlogite  is  planted,  consists  of  opal,  and  the  author  is  of 
opinion  that  the  melanopldogite  has  been  formed  by  the  action  of 
sulphunic  anhydride  on  this  niiiier;)l  at  a  temperature  not  exceeding 
100°.  On  a  specimen  of  snlplnii-,  the  author  found  spheroiilal  groups 
of  melanophlogite  crystals,  the  cr\stals  being  hexagonal  and  exhibit- 
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ing  the  form  of  tridymite.  This  variety  he  terms  hexagonal 
nielanophlogite  in  contradistinction  to  the  quadratic  variety  crys- 
tallising in  pseudo-cubes.  B.  H.  13. 

Ferronatrite.  By  A.  Arzruni  and  A.  Frexzel  (Zeit.  Krysf.  Min., 
18,  595 — 59bj. — Under  the  name  of  ferronatrite,  Mackintosh  (Absti'., 
1890,  455)  described  an  iron  sodium  sulphate  occurring  with  other 
iron  sulphates  in  Chili.  As  the  description  of  this  miuei-al  did  nut 
accord  with  that  of  a  similar  mineral  from  Caracoles,  Chili,  Frenzel 
suggested  for  the  latter  the  name  of  gordaite.  The  mineral  ferro- 
natrite was  subsequently  described  by  Genth  and  Penfield  (this 
vol.,  274),  and  from  this  description  the  authors  conclude  that  gordaite 
and  ferronatrite  are  identical.     A  new  analysis  gave: — 

SOj.  Fe-Pj.  Na.,0.  H2O.  Total. 

50-b5         17-69         20-22         1190         100-66 

Formula  :  3Xa,SO,,Fe,S30,,  +  6H0O.  B.  H.  B. 

Eutaxitic  Glasses  of  the  Liparites.  By  P.  Wexjckokf  (Jahrb. 
f.  Mill.,  IS'Jl,  i.,  Kef.  28i — 2^2;  irom  2\ao.  soc.natur.  St.  Peter-ibour<j, 
21,  1 — 19). — In  the  island  of  Uuga,  east  of  Kamtchatka  and  in  the 
River  Marekanka,  massive  rocks  of  banded  structure  occur.  Light 
and  dark  bands  alternate.  In  polarised  light,  under  the  microscope, 
it  is  seen  that  both  rocks  consist  essentially  of  sphei'olites  of  finely 
fibrous,  radiated  structure.     Analysis  gave  the  following  results  : — 


SiOo. 

Al.,03. 

Fe.03. 

CaO. 

K.O. 

XajO. 

H.O. 

Total. 

I. 

75-36 

14-21 

013 

0-84 

2-72 

4-78 

1-09 

99-13 

II. 

7619 

13-42 

0-41 

1-35 

2-63 

4-57 

1-15 

97-72 

:ii. 

72-78 

14-15 

0-17 

0-82 

2-48 

4-51 

4-3.3 

99-26 

I.  Banded  rock  from  the  Marekanka  ;  II.  banded  rock  from  Unga  : 
III.  perlite  from  the  Marekanka.  The.se  analyses  show  that  these 
rocks  ai'e  chemically  indentical  Avith  various  liparite  glasses.  They 
therefore  belong  undoubtedly  to  the  liparites,  and  are  distinguished 
from  obsidian  and  similar  rocks  merely  by  their  banded  structure 
and  by  the  fact  that  devitrification  has  advanced  further.  The 
author  proposes  to  include  all  such  banded  rocks  in  a  separate  grjup 
of  "  eutaxitic  glasses."  Such  rocks  are  widely  distributed,  occurrinor, 
as  they  do,  in  Hungary,  Lipari,  the  Yellowstone  Park,  Teneritfe, 
Mexico,  Xew  Zealand,  Ecuador,  Japan,  Shropshire,  and  Snowdon. 

B.  H.  B. 

Basaltic  Hornblendes.  By  C.  Schxeider  (Zeif.  Kryst.  Min.,  18, 
579 — 584).- — ^The  author  gives  the  results  of  analyses  of  various 
basaltic  hornblendes,  and  notes  the  connection  existing  between  the 
percentage  of  ferrous  oxide  and  the  direction  of  extinction  observed 
in  the  specimens  examined.  The  hornblendes  analysed  were  from  the 
following  localities:  I.  From  the  basalt-tuff  of  the  Goldkaute, 
Vogelsberge  (sp.  gr.  3-249)  ;  II.  From  Bohemia;  III.  From  Hiirt- 
liuiren,  in  the  Westerwald  (so.  gr.  3247)  ;  IV.  From  Hoheberg,  near 
Giessen  (sp.  gr.  3247)  ;  V.  From  NYolkeuburg,  in  the  Siebengebirge  ; 
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VI.  From  the  Laaclier  See  (sp.  gr.  3"24o).  The  analytical  results 
were  as  follows  :  — 

SiO.,.  TiO..  Al.Ps.  Fe.Pa.  FeO.  MgO.  CaO.  "ISTaoO.  K.O.      Total. 

I.  40  66  4-99  14"89  10-«4  0-57  12-38  12-80  1-59  1-77    100-49 

II.  39-75  5-40  15-00  7-86  2-89  14-16  12-97  192  1-61    101-56 

III.  40-15  5  21  14-34  780  4-53  13-14  11-75  2-31  114    100-37 

IV.  40-14  4-26  14-30  707  6-48  11-62  12-00  222  135  •   99-44 
V.  39  29  14-86  16-57  9.1s  3-19  10-40  12-90      ?         ?          — 

VI.  3905    468    15-45      6-39    7-34    1128    1375    1-34    094    10022 

For  comparison,  the  author  also  gives  four  published  analyses  of 
hornblende  (1)  from  a  hornblende-andesite  dyke  in  the  Kaiserstuhl, 
(2)  from  the  hornblende-diabase  of  Graveneck,  with  4*97  per  cent, 
of  titanium  anhydride,- (3)  from  Jan  Mayen,  and  (4)  from  13ohemia, 
with  0-89  per  cent,  of  titanium  anhydride.  The  results  of  the 
author's  aralyses  show  tliat  there  is  a  great  uni!orn,ity  in  the  com- 
position of  the  basaltic  hornblendes,  if  the  proportion  of  ferrous  and 
ferric  oxides  is  neglected.  Many  lavas,  such  as  the  leucite  basalt  of 
Ulrichstein  and  the  basalt  of  Hartlingen,  are  very  similar  in  com- 
position. From  the  external  characters  of  the  basaltic  hornblendes, 
the  author  was  led  to  believe  that  they  had  been  subjected  to  altera- 
tion. In  order  to  obtain  evidence  on  this  point,  he  submitted  speci- 
mens to  the  action  of  superheated  steam  at  a  red  heat.  Before  igni- 
tion, the  proportion  of  ferrous  oxide  and  the  angle  of  extinction  of 
the  various  hornblendes  were  as  follows  : — ■ 

Laacher  See    703  per  cent.  8^° 

Altenbuseck    ,.  :6-27       „  6  to  8 

Hartlingen 4-53     .  „  2  to  4 

Wolkenbnrg 3-19       „  1  to  3 

Bohemia 289       „  .    1 

Orteuberg    0-57       „  0 

After  long  ignition  of  all  these  varieties,  the  direction  of  extinction 
became  straight,  and  all  the  ferrous  oxide  was  converted  into  ferric 
oxide.  The  hornblendes  became xlichroic  and  acquired  the  characters 
of  the  varieties  from  Bohemia  and  Ortenberg*.  B.  H.  B. 

Undetermined  Silicates  from,  the  Kaiserstuhl.  By  A.  Kxop 
(Zeif.  Kryxf.  JM in.,  18,  668). — A  secondary  mineral,  probably  identi- 
cal with  the  "  sideroklept "  of  Saussnre,  occurring  in  the  limburgite 
of  Sasbach,  gave  on  analysis  the  following  results  : — 


SiOo. 

AloO;,. 

Fc.Oj. 

MgO. 

MnO. 

H.O. 

Total. 

51-20 

8-29 

19-62 

4-04 

0-25 

18-80 

100-20 

Protonontronite    is    the  name  given  by  the  author  to  a  dark-grey 
mineral  which  gave  on  analysis  — 


SiOs. 

AloO:,. 

FcO. 

M«0. 

MiiO. 

CaO. 

H..0.          Total. 

48-52 

5-94 

6-00 

24-72 

0-59 

2-79 

10-70      99-26 
B.  H.  B 
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Melanite  from  the  Kaiserstuhl.  By  R.  Soltmaxx  (Zeit.  Knjst. 
Mill.,  18,  628 — 629). — The  author  gives  the  results  of  an  analysis  of 
melanite  from  Oberrothweil,  in  the  Kaiserstuhl : — 

SiO.,.  TiO.,.         ZrOo.      AI.,03.       Fe^O,.       irn.Oj.      FeO.         CaO. 

30-48      llu'l       1-28      3-13       lo-21       028      384      30-19 

11  gO.       XajO  +  KoO.       Ignition.  Total. 

2-28  1-65  '  0-19  99-54 

The  titanium  may  occur  parti}-  in  the  form  of  Ti203.  The  presence 
of  zirconia  is  of  interest,  as  it  has  not  hitherto  been  detected  in  a 
mineral  of  the  garnet  group.  B.  H.  B. 

Composition  of  Idocrase.  By  A.  Kexxgott  (Jahrl.  f.  Min., 
18'.*1,  i.,  ^lem.  20U — 2l»7). — The  composition  of  idocrase  (vesuvian), 
a  mineral  of  which  more  than  fifty  analyses  are  known,  has  not  yet 
been  definitely  formularised.  The  author  has  consequently  recalcu- 
hited  the  analyses  available,  and  finds  that  the  idocrases  from  the 
various  localities  consist  essentially  of  the  silicate 

4(2RO,SiO,)  +  2R,03,3SiOo. 

Besides  this,  however,  and  independent  of  it,  there  is  a  small  pro- 
portion, as  yet  undetermined,  which  cannot  be  included  in  the  silicate 
formula.  This  constituent  is  suggestive  of  the  potassium  fluoride  in 
apophyilite,  or  of  the  calcium  fluoride  in  apatite.  It  is,  however, 
always  an  essential  constituent  of  the  idocrase.  In  idocrase,  this 
portion  is  made  up  of  water,  possibly  hydroxyl,  potassium  and 
sodium,  and  fluorine.  As  these  substance  occur  in  variable  quantities, 
it  has  not  been  found  possible  to  group  them  as  a  formula.  (Compare 
Abstr.,  189U,  221,  718.)  B.  H.  B. 

Composition  of  Slags.  By  J.  H.  L.  Vogt  (Zeit.  Kryst.  Min., 
18,  669 — 678). — The  author  endeavours  to  determine  the  state  of 
combination  in  which  alumina  is  present  in  slags.  He  makes  use 
of  the  following  analyses  : — 

Iv.O.  Xa;0.  Total. 

—  —  99-82 

—  —  99-58 
0-51  0-53  99-80 

—  —  99-86 

—  —  99-71 

I.  Coarsely  crystalline  blast-furnace  slag  from  Sunnemo  containing 
augite  cr^-stals ;  II.  The  same  from  Carlsdal ;  III.  From  Lofsjoen  ; 
IV.  From  Sunnemo ;  V.  Blast  furnace  slag  with  augite  and  rhodon- 
ite from  Hofors.  On  calculating  these  analyses,  it  is  seen  that 
aluminium  is  not,  as  in  many  natural  augites,  present  as  basic  silicate, 
but  as  a  so-called  bisilicate.  Analysis  1,  for  example,  gives  the 
formula 

Il"Si03    -h    tV  AloSisOg, 


SiOo. 

Al.Os. 

CaO. 

MgO. 

MnO. 

FeO. 

I. 

55-6'0 

5-86 

24-90 

1107 

1-09 

1-30 

II. 

56-73 

7-04 

18-80 

16-43 

0-10 

0-48 

III. 

54-00 

5-37 

27-75 

8-67 

0-91 

2-06 

IV. 

54-68 

4-79 

24-70 

13-87 

0-97 

1-85 

V. 

50-64 

2-52 

16-79 

7-27 

2011 

2-38 

'dd2  ABSTRACTS   OF   CHEMICAL   PAPERS. 

or  expressed  in  detail, 

CaMgSi.Oe  +  ^V  CaMnSi.Oe  +  ro  ALSi^O^  +  i  -  tV  Ca^Si.Oo. 

Tn  each  case  the  ratio  Si :  (R"  -j-  ^Al^)  is  so  nearly  equal  to  1  :  1  that 
the  entire  mass  could  solidify  as  augite.  In  slags  containing  less 
silica,  examined  by  the  author,  augite  does  not  separate  out,  but 
olivine  or  a  silicate  resembling  melilite.  In  this  way  the  proportiou 
of  silica  in  the  residue  is  inci'eased,  so  that  it  becomes  possil)le  for 
augite  to  separate  out  provided  the  mass  does  not  rapidly  solidify 
in  the  form  of  a  glass.  B.  H.  B. 

Lithionite-granites.  By  F.  v.  Saxdberoer  (Zeit.  Kryst.Min.,  18, 
C)6o — 667 j. — In  the  lithionite-granites  of  the  Fichtelgebirge,  of  the 
Erzgebirge,  and  of  Northern  Bohemia,  there  occurs  an  almost  black 
mica,  an  analysis  of  which  is  given  by  the  author.  Analyses  are 
also  given  of  the  orthoclase  and  other  minerals  met  with  in  these 
rocks.  The  minerals  met  with  in  the  cavities  may  be  regarded  as 
having  been  washed  out  of  the  surrounding  rock.  They  differ  from 
the  tin  ore  veins  chiefly  in  the  predominance  of  tourmaline  and 
albite,  whilst  tin  ore  and  wolfram  occur  but  sparsely.  At  Epprechstein 
the  minerals  liave  been  deposited  in  the  following  order:  1.  !NJica 
(sp.  gr.  2'825).  2.  Albite.  3.  Fluorspar.  4.  Tourmaline,  and  5. 
gilbertite,  appear  to  have  been  formed  simultaneously  with  the 
fluorspar.  The  gilbertite  of  Cornwall  closely  resembles  this  variety 
in  its  mode  of  occurrence.  6.  Apatite.  7.  Hyalite,  in  transparent 
crusts,  frequently  covers  all  the  other  minerals;  8.  Lithophorite ; 
9.  Lime  uranium  mica  and  copper  uranium  mica.  The  order  in  the 
case  of  the  principal  minerals  is  the  same  with  the  filling  of  the 
tin  veins  at  Zinnwald,  in  the  Erzgebirge.  B.  H.   B. 

Rocks  of  the  Eruptive  Mass  of  Jablonica.  By  C.  v.  Johx 
{Zeit.  Kryst.  Min.,  18,  661  ;  from  Jahrh.  Ic.  k.  Geol.  Jxeichsanst.,  38, 
343). — In  the  course  of  a  geological  investigation  of  the  rocks  of 
Jablonica,  on  the  Xarenta,  the  following  analyses  are  given  : — 

KoO.  Xa.jO.  Ignition.  Total. 

0-21  2  23      0  67  l()0-72 

077  4-67      0-7o  101-37 

0  89  4-65      0-45  100-04 

I.  Plagioclase  from  a  gabbro  in  the  midst  of  the  mass;  IF.  Plagio- 
clase  from  an  augite-diorite  on  the  southern  edge;  111.  Plagioclase 
from  an  augite  diorite  from  Schemnitz.  B.  H.  B. 

The  Lautenthal  Brine-Spring.  By  G.  Lattermaxx  (Jahrh.  f. 
Min.,  1891,  i.,  Ref.  248 — 249  ;  from  Jahrb.  preuss.  geol.  Landesanst., 
1889,  259— 283).— In  the  "  Giite  des  Herrn  "  mine,  at  Lautenthal,  in 
the  Harz,  a  brine-spring  has  been  known  for  30  \  ears,  and  is  interesting 
on  account  of  its  abnormal  constitution.  The  salt  has  the  following 
composition,  in  grams  per  litre  : — 


SiOj. 

Al,03. 

FeoOs. 

CaO. 

MgO 

I. 

46  80 

33-.50 

0  90 

15-85 

0-56 

11. 

53-50 

29-65 

0-20 

11-55 

0-28 

II. 

57-50 

25-45 

1-40 

9-15 

0-55 
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BaCl,. 

S1CI2. 

CaCl,. 

MgClo. 

XaCl. 

KCl. 

T. 

0-314 

o-h:>4 

10-509 

3-219 

67-555 

0-359 

IT. 

0-818 

0-H99 

10  120 

4-360 

68-168 

0-458 

III. 

0-219 

0  859 

10-490 

3-275 

64-076 

0-387 

I.  PVoni  tlie  main  sprinoT ;  II-  From  tlie  same,  taken  a  year  later  ; 
111.  From  a  point  70  metres  from  tlie  sliaft.  Assuming  that  the  flow 
amounts  to  40  litres  per  minute,  the  amount  deposited  by  the  spring, 
deduced,  from  Analysis  I,  would  be  as  follows  : — 

Per  day.  Per  year. 

Barium  chloride 18  kilos.  6,570  kilos. 

Strontium  chloride 49      „  17,885       ,, 

It  is  highly  probable  that  this  spring  is  connected  with  the  system 
of  fissures  of  the  Lautenthal  ore-veins,  and  is  derived  from  the  rock- 
salt  beds  situated  to  the  north  cf  the  Harz.  B.  H.  B. 


Organic    Chemistry. 


Tertiary  Nitro-hydrocarbons  of  the   Aliphatic   Series.     By 

J.  Bevad  (/>e/-.,  24,973 — 976). — Hitherto  no  tertiary  nitro-compound 
of  the  aliphatic  series  has  been  prepared  in  a  pure  condition  ; 
Tschei'niak  obtained  a  liquid  boiling  at  90 — 100"  from  the  product  of 
the  actiou  of  silver  nitrite  on  tertiary  butyl  iodide,  but  gives  no 
sufficient  reason  for  regarding  it  as  tertiary  niti'obutane  (this  Journ., 
187t^,  i,  902).  In  view  of  the  close  relations  Avhich  would  probably 
exist  between  such  tertiaiy"  uitro-compounds  and  tlie  aromatic  nitro- 
compounds, the  author  has  endeavoured  to  obtain  the  former  by  a 
reaction  ditferenl  from  that  employed  by  Tscherniak  ;  and  tinds  that 
t.-rtiary  nitrobutane  is  formed  by  acting  with  zinc  methyl  on  bronio- 
iiitropropane,  CMeoBr-NOo,  and  on  dibromonitroethane,  CMeBrz-NOo, 
the  tirst-named  compound  giving  the  better  yield.  To  cany  out  the 
reaction,  ethereal  solutions  of  bromonitropropane  are  mixed  and 
allowed  to  remain  until  the  mixture  no  longer  fumes  on  shaking, 
which  takes  several  weeks.  The  mixture  is  then  poured  in  small  por- 
tions on  to  ice,  and  the  precipitated  zinc  hydroxide  dissolved  in  dilute 
sulphuric  acid.  The  acid  aqueous  solution  is  extracted  with  ether, 
and  the  combined  extracts  evaporated  and  fractionated.  By  repeated 
distillation,  a  liquid  is  obtained  boiling  at  127 — 127-5'',  and  is  further 
purified  by  cooling  to  — 10^  and  separating  the  portions  which 
remain  liquid.  Tertiary  nitrobutane,  CMeg-NOo,  is  thus  obtained  as  a 
crystalline  mass  which  melts  at  24°,  boils  at  126 — 1265°  under 
748  mm.  pressure,  is  miscible  with  alcohol,  ether,  and  benzene,  but 
insoluble  in  water,  and  has  a  specific  gravity  less  than  that  of.  water. 
It  hits  a  caustic  taste  and  peculiar  acid  odour,  and  grives  oft'  vapours 
which   attack  the   eyes  ;  it  is  insoluble  in  aqueous  soda,  and  is  not 
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acted  on  by  bromine  or  nitrous  acid,  and  therefore  corresponds  in 
these  respects  with  the  aromatic  nitro-compoands. 

When  reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into 
tertiary  butylavnne,  the  hydrochloride  of  which  crystallises  in  charac- 
teristic plates,  and  melts  nt  270°. 

If  zinc  ethide  is  substituted  for  zinc  methide,  the  corresponding' 
tertiary  nitropentane  and  nitrohexane  are  obtained  ;  nitroheptane  is 
formed  by  the  action  of  zinc  ethide  on  chloropicrin,  CC]3*N02.'  These 
all  resemble  the  nitrobutane  in  their  properties,  but  the  yield  is  very 
small.  H.   G.  C. 

The  Supposed  Isomeride  of  Acetylene  Diiodide.  By  E. 
Paterno  and  A.  Peratoxek  (Gazzetfa,  20,  670 — 6S7). — In  a  previous 
paper  (Abstr.,  1890,  1219),  the  authors  showed  that  whilst  both  the 
so-called  diiodides  of  acetylene  behave  as  though  the  two  iodine 
atoms  were  symmetricfilly  disposed,  the  percentage  composition  and 
molecular  weight  of  the  liqni(l  iodide  pointed  to  the  formula  C2H0L 
+  0-2 H2  as  the  most  probable  ;  this,  however,  does  not  satisfactorily 
explain  the  reactions  of  the  liq.uid  iodide  described  below,  and  the 
authors  have  therefore  been  led  to  reconsider  their  views. 

When  the  solid  iodide  is  treated  with  alcohol  and  zinc  powder,  it 
is  decomposed,  and  an  approximately  theoretital  cpiantity  of  acetylene 
is  evolved;  the  liquid  iodide,  however,  whilst  giving  up  the  whole  of 
its  iodine  to  the  zinc,  only  evolves  from  13  to  17  per  cent,  of  the 
acetylene  corresponding  with  the  formula  C2H2I3  +  C0II2.  It  was 
previously  stated  (loc.  cit.)  that  the  liquid  iodide  is  converted  into  the 
solid  compound  by  heating  with  water  or  by  steam- distillation,  and 
it  is  now  found  that  the  yield  of  solid  iodide  is  generally  about  20  per 
cent.  The  numerical  results  of  the  experiments  seem,  to  indicate 
that  the  liquid  iodide  only  yields  a  quanfity  of  acetylene  theoretically 
corresponding  with  the  amount  of  solid  iodide  it  is  capable  of  yield- 
ing. By  passing  acetylene  first  through  glacial  acetic  acid  and  then 
into  a  mixture  of  iodic  acid  and  alcohol,  the  authors  have  succeeded  in 
obtaining  a  purer  form  of  the  liquid  diiodide,  which  yields  less  solid 
iodide  on  heating  with  water  (about  5  per  cent.),  and  very  little 
acetylene  when  treated  with  zinc. 

The  analyses  of  this  product  approximately  agree  with  the  formula 
C2H4IO.  but  the  molecular  weight  determinations  by  Raoult's  method 
point  to  a  double  molecule  C4HsI)02.  It  does  not  contain  an  OH  group, 
as  neither  acetic  nor  benzoic  chloride  has  any  action  on  the  pure 
product,  nor  has  hydriodic  acid  until  the  temperature  rises  to  120°, 
when  the  mass  is  resinitied.  On  distilling  it  with  phosphoitis  penta- 
chloride,  acetic  chloridp,  and  iodine  pass  over  ;  on  reducing  it  with 
sodium  amalgam,  acetic  acid  is  formed,  together  with  traces  of 
alcohol.  Oxidation  of  the  impure  iodide  with  chromic  acid  also 
results  in  the  formation  of  acetic  acid.  When  heated  with  water  in 
a  reflux  apparatus  for  several  days,  it  is  decomposed  with  the  forma- 
tion of  acetic  and  oxalic  acids.  The  acetyl  group,  which  thus  seems 
to  be  present  in  the  liquid  iodide  of  acetylene,  contains  neither  of  the 
iodine  atoms,  as  on  treatment  with  sodium  and  methyl  iodide,  the 
product  consists   of  acetic   acid,  acetylene,  ethane,  an   olefine,   and 
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tmces  of  a  heavy  oil,  but  coutains  no  derivative  of  either  propionic  or 
isobutyric  acids. 

Although  the  extreme  solubility  of  the  solid  iodide  in  the  liquid 
compound  renders  it  impossible  to  isolate  the  latter  in  a  state 
of  purity,  the  autliors  hold  the  reactions  of  the  latter  compound 
can  only  be  accounted  for  by  regarding  it  as  the  acetate  of  a  sym- 
metrical di-iodovinyl,  CHIiClAc,  and  consider  it  as  proved  that  the 
so-called  isomeric  diiodoethylenes  have  in  reality  completely  different 
compositions.  S.  B.  A.  A. 

Anhydrogeraniol,  Olefinic  Terpenes,  and  the  Formation  of 
Closed  Carbon  Chains.  By  F.  W.  Skmmler  (7)Vr.,  24,  ti82— 685;. 
— Tlie  antlior  has  already  shown  (this  vol..  p.  o-tO)  that  geran- 
aldehyde,  by  loss  of  the  elements  of  water,  -is  converted  into  cymene, 
formatirm  of  a  closed  chain  thus  taking  place.  When  geraniol  is 
heated  with  potassium  hydrogen  sulphate.,  and  the  product  distilled 
in  a  cuiTent  of  steam,  a  peculiar  smelling  oil  is  obtained,  whicii  after 
purification  by  repeated  distillation  over  sodium  boils  at  1/2 — ITo"^ 
(uncoiT.),  and  has  a  sp.  gr.  of  0  8232  at  20°  and  vu  =  14S'3b  at  20°. 
From  the  analysis  and  determination  of  the  vapour  density,  it  wa.s 
found  to  have  the  formula  Ci(,Hi5,  and  therefore  belongs  to  the  cla.ss 
of  terpenes.  In  its  physical  properties,  it  differs,  however,  from  the 
known  members  of  that  group,  the  sp.  gr.  being  lower,  and  the  mole- 
cular refraction  much  higher.  It  al.^o  yields  a  hydrocarbon  Ci(,H23,  on 
reduction,  and  forms  the  compound  CiuHisBre  on  treatment  with 
bromine.  The  hydrocarbon  must  therefore  contain  an  open  chain  of 
carbon  atoms,  and  is  the  first  represenfetive  of  a  new  cla.ss  of  terp- 
enes, for  which  the  author  proposes  the  name  olefinic  terpenes.  Similar 
hydrocarbons  have  been  obtained  from  coriandrol,  linalool,  and  other 
olefinic  camphors,  and  are  being  further  investigated. 

The  results  obtained  in  the  authors  various  researches  on  this 
subject  lead  to  the  conclusion  that  the  benzene  derivatives  occurring 
in  plants  are  formed  from  compounds  containing  an  open  chain  of 
carbon  atoms.  In  order,  however,  that  formation  of  a  closed  chain 
may  take  place,  the  parent  substamce  must  contain  an  aldehyde 
group,  and  a  methylene  group  in  the  t-position- to  it.  Further,  a 
methylene  group  must  not  occupy  the  a-position  to  the  aldehyde 
group,  as  in  that  case  also  an  unsatrcrated  compound  is  formed. 

If  the  benzene  derivatives  occurring  in  plants  are  really  formed  in 
this  manner,  no  compound  can  occur  in  which  the  hydrogen  atoms  in 
the  positions  1:2:6  are  all  displaced,  or  in  which  displacement  has  ever 
taken  place  in  the  position  6,  the  carbon  atoms  being  numbered  from, 
the  one  in  combination  with  an  aliphatic  radicle,  usually  allyl.  All 
the  benzene  compounds  hitherto  examined  by  the  author  obev  this 
rule.  H.  G.'  C. 

Ammoniacal  Derivatives  of  Mercuric  Cyanide.  By  R.  Yaret 
{Compt.rend.,  112, .535 — 536). — Gaseous  ammonia,  when  passed  into  a 
solution  of  cupric  bromide,  forms  a  gTeen  precipitate,  which  redissolves 
and  isfollowed  bya  blue.crystallineprecipitateof  cuprammonium  brom- 
ide.    The  crystals  and  the  mother  liquor  are  added  to  an  ammoniacal 
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solution  of  mercuric  cjanidp,  heated  at  30°,  and  agitated  until  com- 
pletely dissolv-ed.  The  filtrate,  on  cooling,  deposits  hard,  brilliant,  blue 
crystals,  of  the  composition  2HgCy2,CuBr..,4NH3.  This  compound 
alters  but  slightly  when  exposed  to  air,  is  almost  insoluble  in 
ammonia,  and  is  decomposed  by  water.  It  can  be  heated  at  100°  for 
several  hours  without  undergoing  any  appreciable  change.  The 
mutual  action  of  cupric  bromide  and  mercuric  cyanide  in  presence 
of  ammonia  is  quite  different  from  their  action  in  presence  of  water. 
Amraoniacal  derivatives  of  the  compound  HgCysjCuBrj  could  not  be 
obtained. 

The  compound  2HgCy2,CdBr2  +  3H>0  dissolved  in  aqueous 
ammonia  at  40°  yields  small,  white  crystals  of  the  compound 
2HgCy3,CdBr2,4NH3,2H.20,  only  slightly  soluble  in  ammonia,  and 
decomposed  by  water.  At  100°,  it  becomes  anhydrous  without  any 
loss  of  ammonia. 

Cadmium  iodide,  when  mixed  with  aqueous  ammonia  in  quantity 
insufficient  to  dissolve  it,  and  added  in  small  qnantities  to  an  ammo- 
niacal  solution  of  mercuric  cyanide,  heated  at  about  40",  until  it  no 
longer  dissolves,  yields  small,  white  crystals  of  the  compound 
HgCy..,CdCy2,Hgl2,4N^H3.  It  is  very  unstable  when  exposed  to  air,  and 
when  treated  with  hydrochloric  acid,  is  decomposed  with  precipitation 
of  mercuric  iodide  and  liberation  of  hydrogen  cyanide.  Heated  in  a 
small  tube  at  a  temperature  insufficient  to  decompose  mercuric  cyanide, 
it  evolves  ammonia  and  yields  a  sublimate  of  mercuric  iodide. 

Ammoniacal  compounds  of  mercuric  cyanide  and  cadmium  chloride 
seem  to  exist,  but  the  author  has  not  determined  the  conditions 
under  which  the  compounds  are  formed  in  a  pure  state. 

No  evidence  was  obtained  of  the  existence  of  ammoniacal  com- 
pounds of  mercuric  cyanide  with  nickel  chloride.  C.   H.  B. 

Action  of  Iodine  on  the  Alcohols  of  the  Patty  Series, 
CK^n  +  iO.  By  J.  Traubjj:  and  O.  Neuheeg  (Ber.,  24,  .520—521). 
When  equal  weights  of  ethyl  alcohol  and  iodine  are  heated  at  8U°  in  a 
sealed  tube  for  half  an  hour,  an  oily  product  is  obtained  which 
consists  of  ethyl  ether  and  ethyl  iodide,  together  with  a  small  quantity 
of  higher  boiling  products  and  unabsorbed  iodine.  Isobutyl  alcohol 
and  isoamyl  alcohol,  when  heated  at  lOO—  110°  with  iodine,  yield 
theoretical  quantities  of  isobutyl  iodide  and  isoamyl  iodide  respec- 
tively. A  complete  I'eaction  takes,  place  between  iodine  and  ethyl 
ether  at  200°.  When  small  quantities  of  iodine  ai'e  heated  with 
ether  above  its  critical  temperature,  the  mixture  of  dark  non-trans- 
parent gas  gradually  changes  to  a  beautiful  dark-red,  then  to  bright- 
red,  and  finally  becomes  colourless.  Bromine  (1  vol.)  acts  readily  on 
ethyl  alcohol  or  ethyl  ether  (4 — 5  vols.)  at  80°,  and  hydrogen  bromide 
and  ethyl  bromide,  together  with  higher  brominated  produf^ts,  are 
formed.  E.   C.  R. 

Metallic  Derivatives  of  Alcohols.  By  J.  W.  BrUhl  and 
H.  BlLTZ  (Ber.,  24,  649 — 6.50). — When  boriieol  or  menthol  is  dis- 
solved in  dry  toluene  or  xylene  and  treated  at  the  boiling  point  with 
sodium   or   potassivxm,  a   veiy  violent    action  at   first   takes   place, 
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liyrlrogrn  is  pvnlvod,  and  a  portion  of  the  metal  is  dissolved.  The 
action  then  becomes  less  violent,  and  continued  heating  is  required 
for  a  considerable  period  of  time  before  the  alcohol  takes  ap  the 
theoretical  quantity  of  the  metal.  It  may  be  assumed  from  this  that 
at  first  a  molecular  compound  of  the  alcohol  and  the  metallic  deriva- 
tive is  formed,  which  is  then  gradually  resolved  into  its  components. 
A  similar  reaction  takes  place  -with  the  simplest  alcohols,  and  may 
be  utilised  for  the  preparation  of  alkyloxides  free  from  alcohol. 
Methyl  and  ethyl  alcohols  dissolved  in  xylene,  treated  with  sodium, 
behave  just  like  borneol  and  menthol.  A  longer  period  of  time  is 
required,  however,  in  these  cases  to  complete  the  reaction,  the  sodium 
compounds  being  insoluble  in  the  xylene,  and  forming  a  protecting 
layer  on  the  surface  of  the  sodium.  p]ventually.  the  whole  of  the 
alcohol  is  converted  int<i  alkyloxide,  the  latter  remaining  as  a  white, 
gelatinous  mass  suspended  in  the  xylene.  H.  C. 

Alkaline  Derivatives  of  Erythritol.  By  de  Forcrand  (Compt. 
rend..  112,  484 — 487  and  58"2 — oSo). — Cold  concentrated  solutions  of 
erythritol  and  sodium  hydroxide  were  mixed  in  the  proportion  of 
1  mol.  of  the  former  to  1  to  2  mols.  of  the  latter,  and  the  solution  Avas 
allowed  to  evaporate  over  phosphoric  anhydride.  The  nature  of  the 
product  is  not  affected  by  variations  in  the  proportion  of  alkali 
between  the  limits  stated.  After  some  days,  crystals  separate  which, 
have  the  composition  CiHsNaOi  +  2H2O.  They  alter  rapidly  in 
moist  air,  deliquesce  like  the  alkaline  alkyloxides.  and  are  not  de- 
hydrated at  100°.  In  a  current  of  hydrogen  at  110 — llo°,  however,  the 
hydrate  2C4H;,Xa04  +  H>0  is  obtained,  as  a  white,  crystalline, 
deliquescent  solid.  After  heating  in  hydrogen  at  lo5°  for  about 
12  hours,  the  total  loss  rises  to  19G5  per  cent.,  and  the  residue  has 
the  composition  C4H9Ka04. 

Potassium  hydroxide  under  similar  conditions  yields  a  crystalline 
hydrate,  2C4HaK04  +  H.O,  which  must  be  heated  at  140—150°  for 
about  20  hours  in  a  current  of  carefully  dried  hydrogen  in  order  to 
expel  all  the  -water ;  the  residue  has  the  composition  C4H9KO4. 

The  heats  of  dissolution  of  these  products  are  as  follows  : — ■ 

C4H.Xa04.2H.,0 -6-.57 

C4HBXa04,^,H.O -106 

C4H9K04,iH..6 -4-3.=l 

C4H9Xa04". +0-53 

C4H9KO4 -1-23 

The  heat  of  neutralisation  of  erythrifol  by  sodium  hydroxide  ("equal 
equivalents)  is  +0-69  Cal.,  and  by  potassium  hvdroxide  +0'708 
Cal. 

The  calcnlated  thermal  disturbances  corresponding  with  the  forma- 
tion of  the  varions  hydrates  under  various  conditions  are  given.  The 
heats  of  formation  from  carbon  (diamond),  gaseous  hydrogen  and 
oxygen,  and  solid  metal  are  +257'67  Cal.  in  the  case  of  the  sodium 
compound  and  +264-22  Cal.  in  the  case  of  the  potassium  salt. 

The  heat  developed  by  the  action  of  solid  sodium  oxide  on  solid 
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ei'ytliritol  (  +  24"13  Cal.)  is  far  greater  than  Avould  correspond  witli  a 
mei'e  niolecnlar  combination  of  erythritol  with  sodium  oxide.  ^[ore- 
over,  the  heats  of  formation  of  the  various  hydrates  are  of  the 
same  order  of  magnitude  as  the  corresponding  values  for  hydrated 
salts,  and  the  relation  between  the  different  hy^drates  is  also  similar 
in  the  t^vo  cases.  It  follows  thaf.  the  products  have  the  formula3 
alreadv  sfiven,  and  are  not  molecular  compounds  of  the  type 
2C,Hi,A,k,0.  .         .        •         . 

The  heats  of  formation  of  the  alkaline  alkyloxides  increase  with 
the  hydricity  of  the  alcohol  from  whic-h  they  are  formed,  thus  : 
sodium  methoxide  +95-22  Cal.,  mono-sodium  glyeolloxide  +150'82, 
mono-sodium  glyceroxide  -|-209'41,  mono-sodium,  ervthritoxide 
+  257-67  Cal.  C.  H.  B. 

Formation  of  Sorbose  from  the  Juice  of  Mountain  Ash  Berries. 

By  A.  Frelnd  (Muiiatsh.,  11,  5(jO — 578  ;  compare  Abstr.,  1889,  ibU). — 
Since  Pelouze  first  obtained  sorbose  (sorbin)  in  1852,  several  investi- 
gators have  att.'mpted  to  prepare  the  sugar,  but  with  varying  results. 
Byschl  and  Boussingault  were  not  successful  in  obtaining  it,  the 
latter  having  found  the  hexliydric  alcohol  sorbitol  in  the  juice  of  the 
ripe  mountain-ash  berries  (Sorbns  aucnparia).  According  to  Delffs, 
forbose  does  not  exist  as  such  in  the  fresh  juice  of  the  berries,  but  is 
formed  from  the  malic  acid  contained  in  it  by  the  action  of  the  eth}*! 
alcohol  derived  from  fermentation  of  the  glucose  present.  The  author 
confirms  the  view  that  sorbose  is  only  formed  after  fermentation  of 
the  juice  ;  but  finds  that  its  origin  is  not  to  be  traced  to  the  inter- 
action of  malic  acid  and  alcohol.  The  most  favourable  conditions  for 
the  formation  of  the  sugar  are  obtained  when  the  juice  is  diluted  to 
a  sp.  gr.  of  1'09 — 1'06,  and  allowed  to  remain  in  open  vessels  for 
10 — 12  months.  If,  after  this  time,  a  small  quantity  of  the  fermented 
liquid  on  evaporation  yields  an  insignificant  quantity  of  sorbose,  the 
exposure  to  air  is  continued. 

The  formation  of  sorbose  is  really  due  to  an  oxidation  of  some 
substance  present  in  the  juice.  The  author  thought  that  this  sub- 
stance -would  probably  prove  to  be  sorbitol,  but  on  attempting  to 
isolate  that  compound  from  the  fresh  juice,  he  obtained  only  a  non- 
crystalline jeLy,  wdiich  gave  a  crystalline  acetyl  derivative  melting  at 
lUU-2°,  and  an  amorphous  dibenzoic  acetal  (compare  Meunier, 
Abstr.,  1889,  223  and  479)  melting  at  190—191°.  Sorbitol,  on  the 
other  hand,  gives  a  liquid  acetyl  derivative  and  a  dibenzoic  acetal 
melting  at  160°.  The  non-crystalline  je  ly  can  be  obtained  fiom 
sorbose  by  reduction  with  sodium  amalgam,  thus  proving  that  the 
ibrmation  of  sorbose  in  the  juice  of  the  mountain  ash  berries  is  really 
due  to  its  oxidation.  That  tiie  jelly  is  very  closely  related  to  sorbitol, 
however,  is  shown  by  its  conversion  into  that  substance  either  by 
boiling  its  solution  Avith  very  dilute  nitric  acid  or  more  simply,  by 
placing  a  crystal  of  sorbitol  in  a  concentrated  aqueous  solution,  which 
determines  the  formation  of  much  crystalline  sorbitol,  the  production 
of  which  may  perhaps  be  explained  by  the  assumption  that  an  ab- 
sorption of  liie  elements  of  water  takes  place.  G.  T.  M. 
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Wood-sugar  (Xylose)  and  Wood-gum  (Xylan).  By  E.  W. 
Ali.kx  and  Ji.  ToM-KNh  (AiuKtlcn.,  260,  2S9 — 30G ;  compare  Abstr., 
1890,  472). — The  quantity  of  wood-gum  (x3daTi)  which  can  be  ob- 
tained from  wheat- straw  by  extracting  it  three  times  with  4 — 5  per 
rent,  soda  as  described  in  its  preparation  from  beech-wood  (Abstr., 
1889,  847)  is  16"2  per  cent,  of  the  straw  employed ;  the  gum  obtained 
in  this  way  contains  3'7G  per  cent,  of  water  and  2827  per  cent,  of  ash, 
consisting  principally  of  silica,  but  it  seems  to  be  free  from  lignin, 
starch,  cellulose,  and  hexoses  ;  on  distillation  with  acids,  it  yields 
from  9-17  to  19'19  per  cent,  of  furfuraldehyde.  A  solution  obtained 
by  dissolving  the  gum  (09794  gram  =  0'6993  gram  free  from  ash) 
and  sodium  hydroxide  (1  gram)  in  water  (50  c.c.)  has  a  rotatory 
power  of  [ajo  =  — 84'1"  ;  on  hydrolysis  with  5  per  cent,  sulphuric 
acid  (8  parts)  at  100°,  it  yields  7'4  per  cent,  of  pure  crystalline 
xylose. 

The  yield  of  wood-gum  from  cherry-wood  is  12"4  per  cent.  ;  the 
product  contains  703  per  cent,  of  water  and  6  per  cent,  of  ash,  and  on 
hydrolysis  it  gives  19'4  per  cent,  of  crystalline  xylose. 

Loofah,  free  from  seeds,  yields  5v3  per  cent,  of  "wood-gum,  dried 
over  sulphuric  acid  ;  this  product  contains  3"26  per  cent,  of  ash. 

The  gum  obtained  by  extracting  beet- root  with  boiling  5  per  cent, 
soda  gives  arabinose  on  hydrolysis  with  5  per  cent,  sulphuric  acid, 
and  is  pi'obably  identical  with  Scheibler's  metapectic  acid. 

When  the  cherry-red  liquid  prepared  by  warmiug  xylose  or  arabin- 
ose with  a  solution  of  phloroglucinol  in  hydrochloric  acid  (Abstr., 
1889,  847)  is  examined  with  the  spectroscope,  a  very  distinct  and 
characteristic  absorption  band,  situated  almost  exactly  between  the 
D-  and  E-lines,  is  observed  ;  this  behaviour  distinguishes  xylose  and 
arabinose  from  substances,  such  as  wood,  which  give  a  red  coloration 
with  phloroglucinol  and  hydrochloric  acid  in  the  cold  (lignin  reat^tion), 
no  absorption  band  being  observed  in  such  cases.  The  bluish  or 
yellowish-green  solution  obtained  by  treating  xylose  or  arabinose 
with  orcinol  and  hydrochloric  acid  and  then  dissolving  the  prEcipitate 
in  alcohol  also  shows  a  very  characteristic  absorption  band,  situated 
between  the  C-  and  D-lines,  but  close  to  and  partially  overlapping  the 
Litter.  F.   S.   K. 

Conversion  of  Starch  into  Dextrin  by  the  Butyric  Ferment. 

By  A.  ViLLlERS  {Gompt.  rend.,  112,435 — 437). — Finely  divided  potato 
starch  was  suspended  in  water  in  the  propoi^tion  of  50  grams  per  litre 
and  steam  was  blown  into  the  mixture  until  the  temperature  rose  to 
100°.  The  original  liquid  and  the  condensed  water  almost  completely 
filled  the  flasks,  and  whilst  still  at  lt.0°  the  liquid  was  mixed  with  a 
few  cubic  centimetres  of  a  cultivation  of  Bacilhis  auiylohacter  and 
the  flasks  plugged  with  sterilised  cotton  wool.  The  vessels  were  kept 
at  40°,  and,  as  a  rule,  the  starch  was  completely  liquefied  in  24  hours. 
Fermentation  was  allowed  to  continue  until  the  liquid  no  longer  o-ave 
a  blue  coloration  with  starch,  the  time  required  varying  with  the 
homogeneity  of  the  starch  paste.  The  bacillus  forms  very  mobile 
rectilinear  rods,  but  towards  the  end  of  the  change  they  thicken  at 
one  end  and   become  perfectly  motionless.      Beyond  this  point  the 
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products  of  fermentation  undergo  r.o  change.  A  very  small  qunntlty 
of  gas  is  evolved,  and  the  liquid  has  a  distinct  odour  of  butyric  acid, 
but  the  quantity  of  this  substance  present  does  not  exceed  OS  per 
cent,  of  tlie  original  starch. 

The  products  of  the  change  are  almost  exclusively  dextrins,  which 
can  be  obtained  by  precipitation  with  alcohol,  and  may  be  partially 
separated  by  fractional  precipitation.  When  dried,  they  form  white, 
friable,  very  hygr:)SCopic  solids  which  combine  with  water  with  de- 
velopment of  heat.  The  rotatory  power  of  different  fractions  varies 
from  +156°  to  +207"5^.  Iodine  gives  a  red  colour  with  the  most 
optically  active  products,  the  intensity  of  the  colour  decreasing  with 
the  rotatory  power.  The  reducing  power,  however,  varies  inversely 
with  the  optical  activity. 

Rotatory  power laG"  175-4°  207-5° 

Reducing  power 28*9  11  "S  5'U 

Tliese  dextrins  are  converted  into  sugars  with  very  great  difficulty  ; 
with  water  at  100°,  the  change  is  scarcely  perceptible  even  after 
48  hours,  and  with  dilute  sulphuric  acid  at  100°,  the  complete  change 
requires  about  a  day. 

The  absence  of  glucose  and  maltose  from  the  products  of  fermenta- 
tion indicates  that  the  ferment  converts  the  starch  directly  into 
dextrin  without  th?  intervention  of  any  diastase  secreted  by  the 
organism.  C.  H,  B. 

Fermentation  of  Starch  by  the  Butyric  Ferment.  By 
A.  ViLLiEKS  {Compf.  rend.,  112,  536 — 538). — The  alcoholic  liquid  from 
Avhich  the  dextrins  have  been  precipitated  (preceding  absti^ct)  after 
some  weeks  deposits  long,  radiating  crystals  in  amount  equal  to  about 
Oo  per  cent,  of  the  original  starch.  The  crystals  contain  water  and 
about  4  per  cent,  of  alcohol  ;  when  exposed  to  air,  they  lose  alcohol, 
absorb  water,  and  become  opaque,  without  any  noteworthy  alteration 
in  weight.  "When  recrystallised  from  warm  water,  the  compound 
2C6H10O5  +  3H2O  is  obtained  in  small,  brilliant  crystals  which  do  not 
alter  on  exposure  to  air.  The  dried  substance  rapidly  absorbs  water 
from  the  air,  but  as  soon  as  the  quantity  of  water  present  corresponds 
with  the  formula,  no  further  change  takes  place.  The  crystals 
Avhich  separate  ffom  the  alcoholic  solution  have  the  composition 
6C,,H,o03,C.H60,5H,0. 

The  new  compound  cellulosin  has  a  very  slight  sweet  taste  ;  100  c.c. 
of  water  at  15'  dissolve  1-3  grams,  and  at  70°,  15  to  10  grams.  It  has 
a  high  rotatory  power  ;  for  th  '.  anhydrous  compound  [a]],  =  + 159-42°. 
It  does  not  mrlt,  but  bun  s  with  intumescence  when  heated,  is  not 
fermentable,  and  does  not  reduce  alkaline  copper  solution.  Dilute  acids 
convert  it  completely  into  glucose,  but  the  boiling  must  be  continued 
for  about  24  hours.  It  has  no  action  on  phenylhydrazine.  Cellu- 
losin does  not  preexist  in  the  starch,  but  is  a  true  secondary  product 
of  the  action  of  the  butyric  ferment. 

After  the  starch  has  been  completely  fermented,  there  remains  an 
insoluble,  bulky,  white,  flocculent  residue  which  agglutinates  on  dry- 
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ing.     It  has  the  composition  of  cellulose,  and  is  very  slowly  converted 
into  g'lucose  wlien  boiled  with  dilute  inorganic  acids.  C   H.    B. 

Levosin,  a  New  Carbohydrate  from  Cereals.  By  C.  Tanrkt 
(Compt.  rend.,  112,  293 — 295).  Ground  rye  i.s  extracted  with  alcohol 
of  50°,  and  the  solution  is  mixed  with  twice  its  volume  of  alcohol  of 
94-°,  which  precipitates  a  quantity  of  efum.  The  alcohol  is  partially 
distilled  off,  and  the  residue  mixed  with  baryta- water  until  the  addition 
of  more  merely  produces  a  precipitate  which  redissolves  immediately. 
It  is  tlien  filtered,  and  mixed  with  a  large  quantity  of  hot,  concentrated 
baryta  solution,  until  a  permanent  precipitate  is  obtained;  this  pre- 
cipitate is  washed  with  baryta-water,  decomposed  by  carbonic  an- 
hydride, and  the  solution  concentrated,  when  levosin  separates.  To 
remove  the  small  quantity  of  barium  which  it  contains,  it  is  dissolved 
in  the  smallest  possible  quantity  of  alcohol  of  60',  mixed  with  just 
sufficient  dilute  sulphuric  acid,  and  after  removal  of  the  barium 
sulphate,  is  precipitated  with  excess  of  alcohol  of  95°. 

Levosin,  dried  at  llO"",  has  the  composition  /tCfiHioO,,  and  deter- 
minations of  the  molecular  weight  by  Raoult's  method  show  that  the 
value  of  u  is  4.  When  the  anhydrous  comjDound  is  exposed  to  air,  it 
increases  in  weight  bv  11  per  cent.,  and  forms  a  hydrate  C.4H40O00  -|- 
•4H,0. 

Levosin  is  a  white,  almost  tasteless  compound,  which  dissolves  in 
water  in  all  proportions,  and  is  very  soluble  in  dilute  alcohol,  but  is 
almost  insoluble  in  alcohol  of  95°.  It  softens  at  145°,  and  melts 
at  160°  ;  sp.  gr.  =  1"62  ;  rotatory  power  [a]D  =  —36°,  which  is  not 
affected  by  the  age  of  the  solution  or  by  temperature.  It  does  not 
reduce  Fehling's  solution,  is  not  affected  by  diastase,  and  does  not 
ferment  with  beer-yeast.  In  presence  of  very  dilute  acid,  it  becomes 
hydrated  with  the  same  rapidity  as  cane-sugai',  and  the  change  is 
ct)mplete  if  the  levosin  is  heated  with  water  alone  in  sealed  tubes  at 
100'^  for  24  hours.  The  rotatory  power  of  the  product  is  [a]D  =  — 76°, 
and  it  consists  of  a  mixture  of  75  per  cent,  of  levulose  and  25  per 
cent,  of  a  dextrose  with  a  veiy  feeble  dextro-rotatory  power. 

Levosin  is  not  attacked  by  boiling  alkaline  solutions,  but  with 
some  bases  it  forms  definite  compounds.  Tbe  barium  compound, 
BaoCjiH^oOoo,  is  obtained  by  adding  a  solution  of  the  carbohydrate 
to  baryta-water;  it  is  insoluble  in  baryta- water,  and  when  treated 
with  pure  water  yields  the  compound  BaC;4H;3,Ooo.  The  latter  is 
obtained  by  adding  baryta-water  to  a  solution  of  levosin  until  a 
slight,  permanent  precipitate  is  formed.  The  calcium  compound, 
CiiHaaCaOoo,  is  obtained  in  a  similar  manner,  and  is  precipitated  b}' 
the  addition  of  dilute  alcohol.  Levosin  gives  no  precipitate  with 
normal  or  basic  lead  acetate  in  aqueous  solution,  but  in  presence 
of  alcohol  it  gives  with  the  basic  acetate  a  precipitate  of  the  com- 
pound Co^HssPboO^o.  With  ammoniacal  lead  acetate,  the  compound 
Ci4H34Pb302o  is  precipitated.  With  acetic  anhydride  and  sodium 
acetate,  levosin  yields  a  triacetate,  and  with  acetic  anhydride  and 
zinc  chloride,  a  tetracetate.  When  dissolved  in  cold  fuming  nitric 
acid,  and  precipitated  by  sulphuric  acid,  it  yields  a  somewhat 
explosive  mixture  of  dinitrates  and  trinitrates.    It  gives  no  coloration 
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with  iodine,  and  is  oxidised    by  nitric  acid  to  oxalic   acid  without 
the  intermediate  formation  of  niucic  acid. 

Levosin  exists  in  rye  to  the  extent  of  0'8  per  cent,  of  the  dried 
grain  ;  in  green  wheat  it  is  present  in  the  same  proportion,  but  in 
ripe  wheat  only  to  the  extent  of  0'2  per  cent.  In  the  case  of  barley 
the  variations  are  greater,  the  proportion  in  the  green  grains  in 
July  being  2"0  per  cent,  of  the  dried  matter,  whilst  in  the  rips  grains 
there  was  only  O'l  per  cent.  Oats,  whether  green  or  ripe,  and  ripe 
maize,  contain  no  levoslu.  C  H.  B. 

Cotton  Dyeing.  By  L.  Vigxon  (Compt.  rend.,  112,  487 — 489).— 
Thermochemical  measurements  have  shoM^n  (Abstr.,  1890,  553  and 
■939)  that  when  cotton  is  placed  in  solutions  of  dyes,  &c.,it  exerts  a  much 
smaller  chemical  effect  than  animal  fibres  under  the  same  conditions. 

Cotton,  when  heated  in  sealed  tubes  at  100°  to  200"  with  4  parts  of 
ammoniacal  calcium  chloride  or  4  parts  of  aqueous  ammonia  of  22^, 
undergoes  very  little  physical  change,  but  combines  with  1"05  to  2'86 
per  cent,  of  nitrogren,  which  cannot  be  removed  by  washing  with 
dilute  acids  or  with  water.  When  this  product  is  placed  in  dilute 
sulphuric  acid,  it  produces  a  much  greater  thermal  disturbance  (0"90 
Cal.  for  100  grams)  than  natural  cotton  under  the  same  conditions 
(0'37  Cal.  for  100  grams).  The  increased  basic  power  of  the  cotton 
is  also  shown  by  the  fact  that  when  placed  in  solutions  of  dyes  with 
an  acid  f  auction,  it  acquires  a  somewhat  deep  colour,  whilst  ordinary 
cotton  is  but  slightly  tinted.  C.  H.  B. 

Normal  Butylamines.  By  A.  Berg  (Compt.  rend.,  112,  437 — • 
439). — Normal  butyl  chloride  was  heated  in  sealed  tubes  at  120°  for 
about  10  hours  with  an  equivalent  quantity  of  aqueous  ammonia 
mixed  with  sufficient  alcohol  for  complete  solution.  The  reaction  is 
complete,  and  from  the  residue  which  remains  after  distilling  off 
the  alcohol,  the  hydrochloride  of  the  secondary  base  can  easily  be 
crystallised.  If  the  mother  liquors  from  this  salt  are  treated  with 
dilute  sodium  hydroxide  solution,  an  insoluble  mixture  of  the  secondary 
and  tertiary  bases  separates,  and  the  liquid  on  distillation  yields  an 
almost  pure  solution  of  the  monamine.  I^o  quaternary  base  is 
formed,  and  the  proportion  of  the  primary,  secondary,  and  tertiary 
bases  are  4,  7,  and  1  respectively. 

When  the  dilute  aqueous  solution  of  the  monamine  is  mixed  with 
ethyl  oxalate  in  proper  proportion,  normal  dibutyloxamide  separates 
as  a  bulky  precipitate  almost  insoluble  in  boiling  water,  but  crystal- 
lising in  silky  needles  from  hot  alcohol.  The  mother  liquor  contains 
butylamine,  butyl  oxamate,  and  normal  butylamine  oxalate.  Calcium 
butyloxamate  crystallises  from  hot  water  in  veiy  slender  needles. 
Ethyl  oxalate  behaves  in  a  similar  manner  with  amylamine  and  with 
isobutylamine,  hence  the  formation  of  the  three  tei'ms  of  dehydra- 
tion seems  to  be  general. 

Dibutylamine  hydrochloride  is  somewhat  soluble  in  water,  and 
crystallises  in  beautiful  scales ;  the  aurochloride  crystallises  in  beau- 
tiful, slender,  golden-yellow  needles  which  are  only  slightly  soluble 
in  cold  water,  and  melt  under  water  below  100°,  but  when  dry  melt 
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at  170°  to  a  reddish  oil.  The  stannochloride  is  very  soluble,  and 
separates  from  a  boilin<^  solution  as  a  colourless  oil  which  solidifies  on 
coolino;,  but  can  be  obfainod  in  long  needles  by  slow  evaporation. 
The  acid  oxalate  resembles  the  hydrochloride,  and  is  not  very  soluble 
in  water.  It  is,  however,  much  more  soluble  than  the  corresponding 
salt  of  diisobutylamine.  C.  H.  B. 

Additive  Products  of  Hexamethylenamine.  By  H.  Moscuatos 
and  B.  Toi.lkns  (Btr.,  24,  G95 — 696). — With  many  metallic  salts, 
solutions  of  hexamethylenamine  give  precipitates,  which  in  some 
cases  are  additive  products.     The  compound 

4C6H,2N4,3HgNO3-OH,10H,O 

is  formed  with  mercuric  nitrate ;  auric  chloride  also  gives  a  precipi- 
tate containing  hexamethylenamine,  whilst  the  pi'ecipitates  produced 
by  copper  sulphate  or  lead  nitrate  are  simply  basic  salts,  and  do  not 
contain  hexamethylenamine. 

The  crystalline  dinitrate,  described  by  Wohl,  is  precipitated  from 
concentrated  solutions  of  hexamethylenamine  on  the  addition  of  con- 
centrated nitric  acid.  Crystalline  compounds  are  also  obtained  with 
aromatic  hydroxy-derivatives.  The  subject  is  being  further  investi- 
gated by  the  authors.  A.  R.  L. 

The  Simplest  Normal  Oxime,  CHolNOH,  and  its  Polymer- 
ides.  By  R.  ScHOLL  (L'er.,  24.  573 — 5S1). — Formoxime  is  obtained 
when  a  solution  of  formaldehyde  is  treated  with  hydroxylamine.  It 
cannot,  however,  be  isolated,  as,  like  formaldehyde,  it  exists  only  in 
solution  and  in  the  form  of  vapour,  and  on  evaporation  of  the  solution 
it  polymerises  and  yields  a  solid,  which  the  author  considers  to  be 
trioximidomethylene. 

Trioxiviidomethi/Ieve  is  best  prepared  as  follows  : — A  cold  saturated 
solution  of  hydroxylamine  hydrochloride  (20  grams)  is  mixed  in  a 
mortar  with  finely-powdered  soda  (41  grams)  and  filtered.  The 
solution,  which  must  be  used  at  once,  is  slowly  poured  into  a  well- 
cooled  40  per  cent,  solution  of  formaldehyde  (20  grams).  The  mixture 
soon  becomes  semi-solid,  and  to  complete  the  action  is  allowed  to 
remain  all  night,  the  product  is  then  collected,  washed  with  warm 
water  (at  50°),  alcohol  (at  50°),  and  ether.  It  is  a  white,  amorphous 
substance,  insoluble  in  water  and  all  ordinary  organic  solvents,  but 
dissolves  easily  in  dilute  minei'al  acids  and  caustic  alkalis ;  it  is  not 
precipitated  from  the  latter  on  neutralisation.  It  does  not  melt,  but 
at  132 — 134°  is  converted  directly  into  vapour,  and  it  commences  to 
vapoi'ise  at  100°.  The  molecular  weight  of  the  solid  cannot  be  deter- 
mined. If  hydrogen  chloride  is  passed  through  the  compound 
suspended  in  ether,  a  soluble  hydrochloride  is  formed,  and  the  per- 
centage of  chlorine  indicates  this  to  be  a  mixture. 

Formoxime,  CHoINOH,  is  slowly  evolved  in  the  gaseous  state  on 
heating  the  above  compound  at  100°,  and  quickly  at  132 — 134°.  A 
vapour  density  detei-mination  agreed  with  the  formula  CHjII^OH. 
On  cooling  the  gas,  it  condenses  to  trioximidomethylene. 

Trioximidomethylene,  when  heated  suddenly  in  a  test-tube  at  the 
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temperature  of  a  Bunsen  burner,   decomposes  with  a   more  or  less 
violent  detonation  into  water  and  hydrocyanic  acid. 

When  boiled  for  a  short  time  with  water,  alcohol,  or  etber,  it  does 
not  dissolve.  On  prolonged  boiling  with  water  or  alcohol,  or  on 
heating-  with  an  indifferent  solvent  in  a  sealed  tube  at  100°,  it  forms  a 
solution  which  is  neutral,  has  a  faint,  characteristic  odour,  and  is 
stable  at  the  ordinary  temperatni"e  if  not  stronger  than  10 — 20  per 
cent.  A  molecular  weight  determination  by  Raoult's  method  gave 
42-3  ;  the  theory  for  CHoiNOH  is  45.  By  heating  the  solution  with 
dilute  sulphuric  acid,  formaldehyde  and  hydroxylamine  are  formed ; 
by  reduction  with  sodium  amalgam,  methylamine  is  produced.  A 
characteristic  property  of  formoxirae  in  aqueous  solution  is  its  strong 
reducing  power  ;  silver  nitrate  is  reduced  at  once,  as  also  is  mercuric 
oxide  in  presence  of  alkali.  If  mercuric  cliloride  is  added  to  the 
aqueous  solution,  a  yellow  mercury  salt  is  precipitated  which  on  warm- 
ing yields  mercurous  chloride  and  then  metallic  mercury.  Mercury 
nitrate  also  forms  a  yellow  precipitate,  which  quickl^y  changes  to 
metallic  mercury.  Bromine- water  is  at  once  decolorised.  With 
Fehling's  solution  in  the  cold,  it  gives  an  intense  green  coloration, 
changing  to  a  blue-green,  and  on  wai'ming,  cuprous  oxide  is  deposited. 
Copper  sulphate  gives  a  brownish-green ;  ferric  chloride  gfives  an 
intense  red,  changing  to  brownish-red.  E.   C.  R. 

Oximes  of  Sugars.  By  H.  J.\cobi  (Ber.,  24,  696— 699).— The 
fact  that  dextrose  and  galactose,  like  the  simple  aldehydes,  yield 
oximes  was  first  pointed  out  by  E.  Fischer,  whilst  the  oxime  of 
galactose  was  first  obtained  in  the  crystalline  form  by  Rischbieth 
(Abstr.,  1888,  40),  and  the  corresponding  derivative  of  mannose  soon 
afterwards  by  E.  Fischer  and  Hirschberger  (Abstr.,  1889,  687).  In 
studying  the  oximes  of  dextrose  and  rhamnose,  the  author  found  that,, 
when  these  were  prepared  from  a  mixture  of  hydroxylamine  hydro- 
chloride and  sodium  hydroxide,  they  could  not,  on  account  of  their 
great  solubility  in  w^ater,  be  separated  from  the  inorganic  salts  ;  this 
difficulty  is,  however,  obviated  by  employing  free  hydroxylamine. 

Dextrose  oxime,  CeHiaOeiS',  is  prepared  by  exactly  precipitating  a 
not  too  dilute  solution  of  hydroxylamine  sulphate  (20  grams)  with  a 
warm  solution  of  barium  hydroxide,  and,  after  cooling,  dissolving  pure 
dextrose  (20  grams)  in  the  filtrate,  the  mixture  being  allowed  to  re- 
main for  three  days.  The  solution  is  next  decolorised  by  gently 
warming  with  animal  charcoal,  and  is  then  evaporated  to  a  syrup 
under  diminished  pressure  at  40 — 50°.  By  allowing  the  latter  to 
remain  over  concentrated  sulphuric  acid  for  2 — 3  days,  it  solidifies  to- 
a  crystalline  mass,  which  is  then  freed  from  adhering  mother  liquov 
by  spreading  on  a  porous  plate.  The  yield  is  15  grams.  It  is  purified 
by  crystallisation  from  80  per  cent,  methyl  alcohol,  and  forms  colour- 
less, microscopic  prisms,  melts  at  136 — 137°,  and  is  very  soluble  in 
water,  very  sparingly  in  alcohol,  and  insoluble  in  ether.  It  has  a 
faintly  sweet  taste,  reduces  Fehling's  solution  strongly  on  heating, 
and  is  laevo-rotatory,  exhibiting  bi-rotation.  Its  specific  rotatory 
power  in  a  9  per  cent,  solution  is  [ajpjo  =  —  2'2°. 

Rhamnose  oxime,  CeHjsOsN,  i  s  prepared  in  a  similar  manner  to  dextrose 
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oxime,  but  crystallises  moi'e  readily ;  the  syrup  wliicli  remains  on 
evaporatincr  its  aqueous  solution  solidifies  on  triturating^  lor  a  few 
minutes  with  a  little  methyl  alcohol.  The  yield  is  80  p.'r  cent,  of  the 
theoretical.  It  forms  colourless  tables,  melts  at  127 — 128°,  and  is 
very  easily  soluble  in  water,  only  sparingly  in  hot  absolute  alcohol, 
and  insoluble  in  ether.  It  is  de.xtro-rotatory,  and  exhibits  bi-rotation  ; 
its  specitic  rotatory  power  in  a  9  per  cent,  solution  is   [ajojo  =  13'6. 

The  author  has  also  determined  the  specific  rotatory  powers  of  the 
oximes  of  galactose  and  mannose,  both  of  which,  on  account  of  their 
sparing  solubility  in  cold  water,  could  onl}-  be  examined  in  5  per  cent, 
solutions.  They  are  both  dextro-rotatory  and  exhibit  bi-rotation. 
The  mean  values  of  two  determinations  with  each  are  as  follows  :  — 
galactose  oxime,  [ajojo  =  1475,  and  mannose  oxime,  ra]Doo  =  3"15. 

A.  R.  L. 

Ethylsulphonacetone   and    Diethylsulphonacetone.     By   R. 

Otto  and  J.  TiiOOKi:  (Bo:,  24,  868 — 870). — Efhylsidphonacetone, 
S02Et-CH..-C0Me,  is  obtained  by  the  action  of  sodium  ethylsulphinate 
on  chloracetone  at  the  ordinary  temperature ;  it  is  a  yellow,  viscid  liquid, 
miscible  with  water,  dilute  alcohol,  or  benzene,  but  does  not  volatilise 
with  steam.  A  crystalline  compound  is  formed  with  hydrogen  sodium 
sulphite.  The  oxime  is  deposited  in  colourless  crystals  melting  at 
101°.  On  treatment  with  potash,  the  sulphone  is  hvdrolysed  to  acetic 
acid  and  ethyl  methyl  sulphone.  Carbonic  anhydride,  acetic  acid, 
and  ethylsulphonic  acid  are  formed  on  oxidation  with  potassium  per- 
manganate. The  broiiio-derivative,  SOjEt-CHo'CO'CHoBr,  is  prepared 
by  the  action  of  bromine  on  an  aqueous  solution  of  the  sulphone,  and 
melts  at  SO"".  Diethylsulphonacetone,  CO(CH2-S02Kt)2,  is  obtained  by 
the  action  of  sodium  ethylsulphinate  on  the  preceding  compound, 
and  crystallises  in  small  plates  melting  at  119"^ ;  it  is  readily  soluble 
in  Avater  and  dilute  alcohol,  but  only  sparingly  in  ether  or  benzene  ;  the 
constitution  of  the  compound  is  proved  by  the  formation  of  ethyl 
methyl  sulphone  and  ethylsulphonacetic  acid  on  treatment  with  potash  ; 
the  latter  compound,  on  further  hydrolysis,  also  yields  ethyl  methyl 
sulphone. 

Phenylsulphonacetone  has  no  physiological  action.  J.   B.   T. 

Turkey  Red  Oil.  By  Scheurer-Kestner  (Compt.  rend.,  112, 
395 — 397). — -The  sulphonic  acid  in  Turkey  red  oil  can  be  separated 
from  the  free  acid,  or  acid  desulphouised  during  washing,  by  agitating 
the  oil  with  a  mixture  of  ether  and  water.  The  non-sulphonised  acids 
dissolve  in  the  ether,  and  the  sulphonic  acids  dissolve  in  the  water, 
from  which  they  can  be  precipitated  by  a  solution  of  sodium  sulphate 
of  10°  B.  Tlie  proportion  of  sulphonic  acid  varies  in  oils  prepared 
under  seemingly  identical  conditions,  and  the  solubility  of  the  oil  is 
determined  by  the  proportion  of  the  sulphonic  acids.  The  degree  of 
polymerisation  is  greater  in  the  portion  soluble  in  ether  (raol.  wt.  = 
472)  than  in  the  portion  soluble  in  water  (mol.  wt.  =  402). 

The  ricinoleosulphonic  acid  precipitated  by  sodium  sulphate  forms 
a  hydrated,  non-fluorescent  syrup,  which  constitutes  40  to  50  percent, 
of  the  most  soluble  Turkey  red  oil.     Its  composition  agrees  with  that 
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of       diricinoleosulphonic     acid,     COOH-CnHso-COO-CHso-O-SO^H. 
After  heating  at  60°,  it  seems  to  contain  8  mols.  HjO. 

The  snlphonic  and  non-siilplionised  acids  in  Turkey  red  oil  can  be 
estiroated  by  making  titrations  with  phenolphthalem  and  litmus  re- 
spectiyely  as  indicators.  Litmus  becomes  blue  when  all  the  sulphonic 
acid  has  been  neutralised,  but  phenolphthale'in  does  not  change  until 
all  the  non-sulphonised  acid  has  also  been  neutralised. 

Normal  ricinoleic  acid,  when  treated  with  sulphuric  acid,. yields  a 
product  containing  practically  the  same  proportion  of  sulphonic  and 
non-sulphonised  acid  as  the  product  from  resin  oil. 

C.  H.  B. 

A  New  Optically  Active  Modification  of  Lactic  Acid,  ob- 
tained by  Bacterial  Decomposition  of  Cane  Sugar.  By  V. 
SCHAEDIXGER  (Monatsh.,  11,  545 — 659). — According  to  Le  Bel's  hypo- 
thesis, optically  inactive  ethylidenelactic  acid,  OH*CHMe*COOH, 
since  it  contains  an  asymmetric  carbon  atom,  should  be  separable  into 
two  active  constituents,  one  dextrorotatory,  the  other  IfBvorotatory. 
Until  now  only  the  former  of  these  has  been  prepared  (compare  Lewko- 
witsch,  Abstr.,  1884,  296).  The  author  has  succeeded  in  obtaining  the 
la3Yorotatory  variety  by  fermenting  cane  sugar  with  a  micro-organism 
which  he  has  named  Bacillus  acidi  Ickvolactici.  The  oi'ganism  was 
obtained  from  a  streamlet  running  through  a  Hungarian  military 
station,  the  water  having  been  examined  owing  to  several  cases  of 
spleenic  gangrene  occurring  amongst  the  horses.  The  bacillus  forms 
short  rods  of  about  the  same  size  as  Heuppe  s  Bacillus  acidi  lactici. 
Under  different  conditions  of  growth,  however,  it  assumes  different 
forms  ;  sometimes  the  individuals  are  joined  in  twos,  sometimes  they 
unite,  producing  long,  thread-like  masses.  It  appears  to  be  without 
toxicological  action  on  the  smaller  animals,  is  readily  coloured  by 
"  carbolfuchsin,"  has  a  maximum  activity  at  a  temperature  of  36°,  is 
inert  below  10°  and  above  40°,  and  is  of  anaerobic  growth. 

In  order  to  study  the  products  of  fermentation,  80  grams  of  cane 
sugar  Avas  dissolved  in  1  litre  of  water,  to  which  10  grams  of  ammonium 
chloride,  1  gram  of  disodium  phosphate,  0"20  gram  of  magnesium 
sulphate,  and  15 — 20  grams  of  calcium  carbonate  were  added.  The 
solution  thus  formed  was  sterilised  and  then  inoculated  with  a  pure 
culture  obtained  by  Koch's  method.  In  I — I^  days,  fermentation 
commenced,  which  attained  its  maximum  in  4 — -5  days  and  ceased 
in  7 — 8  days.  On  distilling  the  product,  a  minute  quantity  of 
ethyl  alcohol  and  much  water  passed  over,  and  the  residue 
(25  grams)  consisted  of  a  granular  calcium  salt,  from  which  a  zinc 
salt,  (CyHo03)2Zn  -j-  2H.2O,  crystallising  in  microscopic  prisms,  was 
obtained.  In  order  to  prepare  the  free  acid,  the  zinc  salt  was  dis- 
solved in  hot  water,  the  metal  precipitated  with  hydrogen  sulphide, 
and  the  solution  tiltercd  and  evaporated  at  a  temperature  of  about 
60°.  The  acid  was  further  purified  by  treatment  with  ether,  which 
left  sulphur  and  some  undecomposed  zinc  salt  undissolved.  On  eva- 
porating the  etheieal  solution,  the  acid  was  obtained  in  the  form 
of  a  viscid,  bright-yellow  liquid,  soluble  in  alcohol,  ether,  and  water. 
The  silver  salt,  CsHsOsAg  +  -gHoO,  crystallises  in  long  prisms,  is  very 
soluble  in  water,  and  rapidly  turns  yellow  on  exposure  to  light.    The 
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calcium  salt,  (C3H503)2Ca  +  4-JH,,0,  is  precipitated  from  its  aqueous 
solution  by  absolute  alcohol  in  the  form  of  a  felted  mass  of  micro- 
scopic needles.  The  specific  rotatory  power  of  the  acid  is  — 43°; 
and,  like  paralactic  acid,  it  has  the  property  of  forming  an  anhydride 
at  ordinary  temperatures,  which  anhydride  has  an  opposite  rotatory 
power  to  that  of  the  acid  from  which  it  is  obtained  (compare  Wislicenus, 
Annalen,  167,  323,  et  seq.).  The  salts  of  the  new  acid  are  dextro- 
rotatory, as  those  of  dextrorotatoiy  paralactic  ncid  are  Isevorotatory. 

When  a  mixtui-e  of  equal  parts  of  the  zinc  salts  of  dextrorotatory 
and  hworotatory  ethylideiielactic  acids  was  allowed  to  crystallise 
from  a  warm,  saturated  solution,  the  zinc  salt  of  the  ordinary  fer- 
mentation lactic  acid,  (CaHoOsjiZn  +  'SH-^O,  was  obtained,  thus 
placing  beyond  doubt  the  complex  nature  of  the  last-named  acid. 

G.  T.  M. 

Xylose.  By  E.  Fischek  and  R.  Stahel  (Ber.,  24,  528—538).— 
Xylose,  as  stated  in  a  former  communication  (Abstr.,  1890,  1399), 
combines  easily  with  hydrogen  cyanide  to  form  a  hexonic  acid,  whose 
lactone  has  the  formula  CsHmOs.  The  latter  is  the  optical  antipode 
of  d-gulonolactone  (see  p.  677)  ;  it  is  1-gulouolactone,  and  the  sugar 
obtained  from  it  1-gulose.  By  oxidation,  1-gulonic  acid  is  converted 
into  1-saccharic  acid. 

l-Gulonic  acid  (xylosecarboxylic  acid)  is  prepared  by  mixing  xylose 
(100  grams)  dissolved  in  twice  its  weight  of  water  with  the  calcu- 
lated quantity  of  hydrocyanic  acid  and  a  few  drops  of  ammonia.  The 
mixture  turns  bright  brown  in  a  few  hours,  and  the  action  is  com- 
plete in  two  days.  The  liquid  is  mixed  with  a  solution  of  pure  barium 
hydroxide  (200  grams)  in  Avater  (1200  grams),  and  boiled  until  all  the 
ammonia  is  expelled.  The  baryta  is  precipitated  quantitatively  with 
sulphuric  acid,  the  solution  decolorised  with  animal  charcoal,  and 
evaporated  to  a  syrup.  Crystals  of  gulonolactone  separate  after  a  time. 
The  mother  liquors  contain  an  acid  which  is  probably  an  isomeride  of 
gulonic  acid.  The  yield  of  gulonolactone  amounts  to  60  per  cent,  of 
the  xylose  employed.  It  is  purified  by  crystallisation  from  warm 
water  or  alcohol  (60  per  cent.),  sinters  at  179°,  melts  at  181°  (corr. 
185°),  is  easily  soluble  in  hot  water,  but  only  sparingly  so  in  cold 
water  and  absolute  alcohol ;  it  has  a  faintly  sweet  taste,  and  a  neutral 
reaction  ;  an  aqueous  solution,  however,  after  a  time  becomes  faintly 
acid.  For  a  9'15  per  cent,  aqueous  solution,  the  specific  rotation 
[aju  =  — 55'3  at  20°.  The  basic  barium  salt  dissolves  in  a  large 
quantity  of  hot  water  and  crystallises  in  spherical  aggregates  of  very 
slender  needles.  The  normal  barium  SRlt  is  very  soluble  in  water,  and 
was  not  obtained  crystalline.  The  normal  calcium  salt  is  obtained  as 
a  syrup,  and  crystallises  after  remaining  a  week  or  so.  The  plienyl- 
hydrazide  is  much  more  soluble  in  water  than  the  corresponding 
compound  of  gluconic  and  mannonic  acids,  and  cannot,  in  consequence, 
be  used  to  precipitate  gulonic  acid.  It  melts  at  147 — 149°  (uncorr.), 
and  decomposes  at  195°. 

l-Gulose  is  obtained  by  reducing  a  well-cooled  solution  (10  per  cent.) 
of  the  lactone  in  the  usual  way  with  sodium  amalgam.  It  is  a  colour- 
less syrup,  tastes  sweet,  is  slightly  dextrorotatory,  and  is  not  ferment- 
able.   The pheuylhydrazone  is  obtained  by  adding  a  mixture  of  phenyl 
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hydrazine  (1  part)  and  acetic  acid  (50  pox-  cent.,  1  part)  to  a  cold 
solution  of  the  syi^up  (1  part)  iu  ^Yater  (2'5  parts).  It  crystallises 
from  hot,  absolute  alcohol  in  slender,  white  needles,  melts  at  143°  with- 
out decompositiou,  and  is  easily  soluble  in  Avarm  water,  not  so  soluble 
in  cold  water  and  absolute  alcohol.  The  osazone  is  obtained  b}-  heating- 
the  hydrazone  or  the  suo^arwith  excess  of  phenylbydrazine  acetate  for 
one  hour  on  the  water-bath  ;  it  crystallises  from  hot  water  in  yellow, 
flocky  masses,  and  turns  reddish-brown  on  drying;  when  crystallised 
from  dilute  alcohol,  it  i-etains  its  yellow  colour,  melts  at  156"  without 
decomposition,  and  is  remarkabl}^  soluble  in  hot  water,  difPering  in 
this  respect  from  all  known  osazones  of  the  natural  liexoses.  It  re- 
sembles in  this  re.spect  the  osazones  of  xylose  and  arabinose,  and  has 
properties  similar  to  those  of  /3-acrosazone;  it  is  probable  that  the  latter 
is  the  inactive  form  of  gulosazone. 

i-Gulcraoladone  is  obtained  in  well-formed  crystals  by  crystallising 
a  naixture  of  equal  quantities  of  the  1-  and  d-compound  from  water, 
and  melts  at  160". 

When  1-gulonic  acid  is  oxidised  with  nitric  acid  (sp.  gr.  ^  1'2), 
1-saccharic  acid  is  obtained,  and  is  purified  by  means  of  its  calcium 
salt. 

The  alcohol  corresponding  with  dextrose  and  ordinary  saccharic  acid 
is  sorbitol.  Since  1-gulose  is  a  derivative  of  1-saccharic  acid,  it  is  to 
be  expected  that,  on  reduction,  it  would  yield  the  unknown  1-sorbitol  ; 
the  product  obtained  is  very  like  sorbitol,  but  does  not  crystallise  so 
readily.  It  is  obtained  from  alcohol  as  a  colourless,  gelatinous  mass, 
which,  when  dried  in  a  vacuum,  forms  a  white  powder,  and  melts 
at  70—75°.  The  benzal  derivative  is  very  like  the  derivative 
from  ordinary  sorbitol.  Sorbitol  in  borax  solution  shows  a  faint 
dextrorotation  ;  the  new  compound  gives  a  Iffivorotation.  The  authors 
conclude  that  it  is  1-sorbitol. 

From  a  consideration  of  the  above  results,  the  authors  conclude  that 
gluconic  and  gulonic  acids  have  the  same  structure  and  similar  con- 
figuration, and  dift'e]-  only  in  the  position  of  the  carboxyl  group,  as  is 
shown  in  the  (stereometric)  formulse  (?) 

C00H-[CH-0H]4-CHo-0H  and  0H-CH,-[CH-0H]4-C00H. 

Xylose,  from  the  ease  with  which  it  is  converted  into  furfuralde- 
hyde,  probably  contains,  like  arabinose,  a  normal  carbon  chain  ;  this  is 
confirmed  by  the  preceding  results.  Arabinose  and  xylose  do  not, 
however,  bear  the  same  relation  to  each  other  as  gluconic  and  gulonic 
acids.  For  then  they  should  both  give  the  same  alcohol  on  reduction. 
Arabinose,  however,  yields  arabitol. 

Xylose  yields  a  new  compound,  xylitol,  which  forms  a  non-crystal- 
lisable  syrup,  and  on  treatment  with  benzaldehyde  and  sulphuric 
acid  forms  a  crjstalline  benzal  derivative.  In  borax  solution  it  is 
opticallv  inactive.     Arabitol  in  borax  solution   is  Igevorotatory. 

E.G.  R. 

Xylonic  Acid.  By  E.  W.  Allen  and  B.  Tollens  (Annalen,  260, 
306 — 313). — Xylonic  acid,  an  isomeride  of  arabonic  acid,  is  formed 
when  xylose  (6  grams)  is  dissolved  in  water  (30  grams),  the  solution 
ti'eated  with  bromine  (7  grams),  and  kept  at  the  ordinary  tempera- 
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iure  until  the  halogen  has  dissolved;  after  removing  the  hydro- 
bromic  acid  with  lead  and  silver  carbonate,  and  freeing  the  solution 
from  metals  with  hydrogen  sulphide,  the  filtrate  is  boiled  with 
i^alcium  carbonate,  filtered,  and  evaporated,  when  the  calcium  salt 
remains  as  a  syi-up.  The  zinc  and  silver  salts  were  prepared  in  like 
Tuanner,  but  they  conld  not  be  obtained  in  crystals.  The  strontinui 
salt,  (C,jH;,0c)2^i",  i)i"epared  by  decomposing  the  calcium  salt  with 
oxalic  acid  and  then  treating  the  solution  of  the  acid  with  strontium 
hydroxide,  separates  fiom  dilute  alcohol  in  efiloresccnt  crystals  con- 
taining about  8-^  mols.  Ho(J ;  the  rotatory  power  of  the  salt,  dried 
at  100^,  is  [a]i)  =  12-14-',  whilst  that  of  the  strontium  salt  of 
arabonic  acid  is  [aji,  =  l"9t3.  The  rotatory  power  of  a  solution  of 
xy Ionic  acid,  obtained  by  decom2)Osing  the  stj-ontium  salt  with  the 
theoretical  quantity  of  hydrochloric  acid,  was  found  to  be 
[ajo  ^=  17"48'^;  the  rotatory  power  of  a  solutiou  of  arabonic  acid, 
prepared  in  like  manner,  is  [a]D  =  — 45"8G°.  F.  S.  K. 

Relative  Properties  of  Dimethylglutaric  and  Trimethyl- 
succinic  Acids ;  Stereo-isomeric  Trimethylsuccinic  Acids.  By 
N.  Zelinsky  and  A.  Besredka  {Ber.,  24,  459 — 478). — In  their 
various  attonpts  to  syuthesise  trimethylsuccinic  acid,  Auwers  and 
Jackson  (Abstr.,  18'J0,  1098),  and  Bischofi"  and  Mintz  (Abstr., 
1890,  743  ;  this  vol.,  p.  290).  have  obtained  substances  which  they 
believe  to  be  the  isomeric  dimethylglutaric  acid,  identical  with 
the  symmetrical  dimethylglutaric  acid  described  by  Zelinsky 
(Abstr.,  1890,  132).  as  it  has  the  same  melting  point  of  102— 104', 
the  same  conductivity  constant,  and  also  yields  a  dibromo-com- 
pound,  which  would  scarcely  be  expected  were  the  product  really  a 
trimethylsuccinic  acid. 

The  authors,  however,  believe  that,  notwithstanding  this  similarity, 
the  compounds  are  not  identical,  for  the  "  dibromodimethylglutaric 
acid"  of  AuAvers  and  Jackson  may  be  readily  converted  into  the 
corresponding  dihydroxy-compound,  a  stable  substance  which  does 
not  pass  into  a  lactone,  whereas  Zeliusky's  symmetrical  dihydroxy- 
dimethylglntaric  acid  yields  a  monolactoue  with  great  ease.  The 
explanation  given  by  Auwers  and  Jackson  of  the  formation  of 
dimethylglutaric  acid  from  ethyl  a-bromisobutyrate  and  ethyl  sodio- 
methylmalonate,  is  regarded  by  the  authors  as  very  probable,  but  they 
believe  that  this  is  only  a  sub.sidiary  action,  and  that  the  chief  portion  of 
the  product  is  in  reality  trimethylsuccinic  acid,  which  in  its  physical 
properties  closely  resembles  the  lower  melting  dimethylglutaric  acid. 
In  favour  of  the  glutaric  constitution,  Bischoff  adduces  the  fact 
that  the  acid,  when  heated  in  a  sealed  tube,  is  converted  into  the 
higher  melting  dimethylglutaric  acid ;  this  fact,  however,  is  really 
against  that  view,  for  Zeliusky's  lower  melting  glutaric  acid  does  not 
behave  in  the  same  manner,  btit,  on  the  contrary,  the  higher  melting 
acid  is  completely  converted  by  hydrochloric  acid  at  200°  into  the 
lower  melting  acid  ;  the  symmetrical  diethylglutaric  acids  behave  in 
the  same  manner.  Further,  the  lower  melting  dimethylglutaric  acid 
forms  an  anhydride  melting  at  84 — 80°,  which,  on  treatment  with 
water,  yields  the  higher  melting  acid. 
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Led  by  these  consideratioBS,  the  authors  have  attempted  to 
synthesise  trimethylsnccinic  acid  by  a  new  method,  namely,  by 
acting  on  ethyl  sodiocyanopropionate  with  ethyl  a-bromisobutyrate, 
and  hydrolysing  the  product  with  sulphuric  acid.  The  following 
equations  represent  the  reactions  which  take  place  :-— 

CN-CMeN^a-COOEt  +  CBrMe^-COOEt  = 

CN-CMe(CMe2-C00Et)-C00Et  +,  NaBr. 

CN-CMe(CMeo-COOEt)-COOEt  +  4HoO  =: 

COOH-CHMe-CMeo-COOH  +  COo  +  NH3  +  2EtOH. 

The  product  of  the  hydrolysis  is  a  mixture  of  acids  all  having  the 
composition  C7H10O4.  By  repeated  fractional  precipitation  with 
light  petroleum  from  benzene  solution,  three  acids  were  obtained ; 
the  first  of  these  crystallises  in  rhombohedra  and  melts  at 
140 — 141°  when  quickly  heated  ;  the  second  forms  granules  melting 
at  100 — 101°,  and  the  third  melts  at  68 — 74°.  The  latter  is  probably  a 
mixture,  but  requires  further  investigation ;  whilst  the  other  two  the 
authors  regard  as  stereo-isomeric  trimethylsuccinic  acids,  this 
substance  containing  an  asymmetrical  carbon  atom.  The  second  acid 
has  almost  the  same  melting  point  as  symmetrical  dimethylglutaric 
acid,  but  is  more  readily  soluble  in  benzene;  its  conductivity  constant 
A-  was  found  to  be  (J'0063,  against  0"00o5  for  dimethylglutaric  acid, 
whilst  the  constant  for  the  acid  melting  at  140 — 141"  was  0'0322. 
The  conductivity  of  the  two  stereo-isomerides,  as  in  the  case  of  other 
stereo-isomeric  succinic  acids,  is  very  different,  whereas  in  the 
glutaric  and  adipic  series  this  remains  almost  constant. 

The  isomeride  melting  at  100 — 101°  is  not  identical  with  isopimelic 
or  amylenepimelic  acid  (Abstr..  1878,  294),  which  melts  at  100 — 106°. 
The  .supposed  syrupy  trimetbylsuccinic  acid  recently  described  by 
Hell  and  Wildermann  (this  vol.,  p.  1G4)  has  not  really  the  composition 
assigned  to  it,  an  error  having  been  made  in  calculating  the  results  of 
the  analysis. 

The  authors  have  also  observed  that  the  conductivity  of  solutions  of 
mixtures  of  stereo-isomerides  remains  constant  in  dilutions  of  10 — 400 
or  more  litres,  but  that  on  still  further  dilution,  the  constant  decreases. 
To  avoid  errors,  it  is  therefore  necessary  to  examine  the  conductivity 
of  extremely  dilute  .solutions.  H.   G.  C. 

Acetonedicarboxylic  Acid.  By  H.  v.  Pechmanx  {AnnaUn,  261, 
151 — 162;  compare  Abstr.,  1885,  138). — Acetonedicarboxylic  acid, 
CO(CH2*COOH)2,  is  best  prepared  in  the  following  manner  : — Finely 
divided,  anhydrous  citric  acid  (500.  grams),  obtained  by  heating  the 
commercial  acid  at  145 — 150°  for  1 — 2  hours,  is  placed  in  a  flask  of 
4 — 6  litres  capacity  and  a  mixture  of  concentrated  sulphuric  acid 
(500  grams)  and  fuming  sulphuric  acid  (500  grams),  containing 
about  12  per  cent,  of  anhydride,  added  :  the  flask  is  then  fitted  with 
a  cork,  through  which  passes  a  short  piece  of  glass  tubing.  After  15 
minutes  time,  the  flask  is  placed  on  a  water-bath,  which  has  been 
previously  heated  to  boiliug.  and  the  escaping  gas  is  ignited,  the 
heating    being    continued    until   the    evolution    of    carbonic   oxide 
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ceases,  which  is  nsnally  the  case  in  30 — 4o  minutes ;  the  contents  of 
the  flask  are  then  cooled  to  0 — 5^  and  ice  (600  grams)  is  gradually 
added,  care  being  taken  that  no  considerable  rise  of  temperature 
occurs.  On  cooling  again  to  0 — ■>°,  the  acetonedicarboxylie  acid  is^ 
deposited  in  crystals  and  is  freed  from  the  mother  liquors  by  pressing 
it  in  flannel  bags ;  the  crude  product,  which  is  a  gi'ey  or  colourless 
powder,  must  be  kept  in  an  open  vessel  over  sulphuric  acid  as,  if 
placed  in  a  closed  vessel,  it  soon  changes  into  a  brown  syrup  and 
then  decomposes  into  acetone  and  carbonic  anhydride.  The  yield  of 
crude  acid,  which  contains  about  o'O  per  cent,  of  sulphuric  acid  and 
36  per  cent,  of  water,  is  500 — 600  gi*ams  from  1  kilo,  of  commercial 
citric  acid.  The  pure  compound  can  be  obtained  by  recrystallising 
the  crude  product  from  warm  water,  or  ethyl  acetate,  or  better,  by 
shaking  it  with  ether  and  evaporating  the  dried  ethereal  solution. 
It  crystallises  in  colourless  needles  and  melts  at  135°,  being  decom- 
posed into  acetone  and  carbonic  anhydride  ;  the  same  decomposition 
takes  place  on  boiling  solutions  of  the  acid.  It  is  readily  soluble  in 
water  and  alcohol,  but  more  sparingly  in  ethyl  acetate,  very  sparingly 
in  ether,  and  almost  insoluble  in  chloroform,  benzene,  and  light 
petroleum  ;  in  its  aqueous  solutions,  ferric  chloride  produces  an 
intense  violet  coloi'ation  and  sodium  nitrite  a  crystalline  pi'ecipitate 
of  dinitrosoacetone  ;  on  adding  phenylhydrazine  hydrochloride  to  a 
neutral  solution  of  the  acid  in  sodium  carbonate,  a  colourless,, 
crystalline  precipitate  is  produced  and  carbonic  anhydride  is  evolved. 
The  salts  of  acetonedicarboxylie  acid  are  rather  unstable,  and  undergo 
decomposition  into  acetone  and  a  carbonate  even  in  the  cold.  The 
barium  salt  is  precipitated  in  colourless  crystals  when  a  cold,  con- 
centrated sohition  of  the  acid  is  saturated  with  barium  carbonate,, 
and.  the  filtrate  mixed  with  alcohol  ;  in  aqueous  solutions  of  the 
barium  salt,  most  of  the  heavy  metals  produce  a  precipitate,  silver 
nitrate  and  lead  acetate  giving  a  coliurless,  ferric  chloride  a  bi'ownish- 
red,  and  copper  acetate  a  green  precipitate  Avhich  contains  both 
barium  and  copper  and  is  insoluble  in  hot  water. 

Ethyl  acetonedicarboxylate,  CgHi^Os,  is  prepared  by  passing  a  rapid 
stream  of  hydrogen  chloride  into  a  solution  of  the  crude  acid  (200 
grams)  in  absolute  alcohol  (200 — 250  grams),  until  the  mixture 
becomes  warm  and  begins  to  froth ;  the  stream  of  gas  is  then 
moderated  and  the  solution  is  saturated  in  the  cold,  otherwise 
decomposition  sets  in  and  carbonic  anhydi-ide  is  evolved.  After 
keeping  over  night,  the  mixture  is  poured  into  ice-cold  water  con- 
taining a  little  sodium  chloride,  the  solution  repeatedly  extracted 
with  ether,  the  concentrated  ethereal  extract  Avashed  with  small 
quantities  of  sodium  carbonate  until  the  washings  give  a  turbidity 
on  the  addition  of  hydrochloHc  acid,  then  once  wdth  dilute  sulphuric 
acid,  and  finally  three  times  with  water,  dried  over  calcium  chloride, 
and  evaporated.  The  ethyl  salt,  prepared  in  this  way,  still  contains 
alcohol  and,  as  a  rule,  etbyl  acetoacetate,  but  is  otherwise  tolerably 
pure  ;  it  can  be  obtained  in  a  state  of  purity  by  dissolving  it  in 
sodium  carbonate,  or  by  converting  it  into  the  potassium  or  copper 
derivative  (compare  this  vol.,  p.  673).  Ethyl  acetonedicarboxylate  i* 
a  colourless  oil  of  sp.  gr,  1-1130  at  17°  ;  it  boils  at  169 — 174°  under  a 
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pressure  of  50  mm.  Avitli  only  verv  .slight  decomposition,  and  under 
the  ordinary  atmosphei'ic  pressui-e  it.s  boilino-  point  is  about  250'' ;  it 
is  only  sparingly  soluble  in  water,  but  it  dissolves  freely  in  other 
neutral  solvents  and  is  also  soluble  in  alkalis  and  alkaline  carbonates : 
its  dilute  alcoholic  solution  gives  a  deep  red  coloration  with  ferric 
chloride  and  a  dirty  green  precipitate  with  a  solution  of  copper 
acetate.  It  dissolves  sodium  with  evolution  of  hydrogen,  and  on 
adding  anhydrous  potassium  carbonate  to  an  ethereal  solution  of  the 
oil,  a  colourless,  crystalline  potassium  derivative  is  formed. 

F.  S.  K. 

Synthesis  of  Citric  Acid  from  Acetonedicarboxylic  Acid. 
By  ])»[.  UuxS' HM.vxx  and  H.  v.  Pk.chm.wx  (AnnaIe,K  261,  162—166). 
— Citric  acid  can  be  obtained  synthetically  by  treating  ethyl  acetone- 
dicarboxylate  Avith  hydrogen  cyanide  in  well-cooled  ethereal  solu- 
tion and  boiling  the  product,  first  with  concentrated  hydrochloric 
iicid,  and  then  with  soda  to  eusure  complete  hydrolysis  ;  the  citric 
ficid  is  isolated  by  means  of  its  calcium  salt,  which  is  then  decomposed 
■with  oxalic  acid. 

When  ethyl  acetonedicarboxylate  is  converted  into  the  potassium 
■derivative  (compare  next  page),  and  the  latter  is  boiled  with  water, 
ethyl  acetoacetate  separates  from  the  solution  as  an  oil. 

Acetonedicai'boxylic  acid  readily  undergoes  decomposition  into 
acetone  and  carbonic  anhydride  when  it  is  heated  alone  or  boiled 
with  acids  or  dilute  alkalis  ;  when  boiled  with  concentrated  alcoholic 
potash,  it  yields  malonic  acid.  F.   S.   K. 

Condensation  of  Acetonedicarboxylic  Acid  with  Phenols. 
By  B.  S.  Blrtox  and  H.  v.  PECHiuxx   (Anualer,,  261,  166—172).— 

/i  -  MethylumheUiferonecarhdxiiUc    acid    (/tJ  -  uraheUiferoneacetic     acid). 

0<^p  TT  /,-^TT^^C•CHo•COOH.  is  formed  when  an  intimate  mixture 

of  resorcinol  (25  grams)  and  crude  acetonedicarboxylic  acid  (45  grams) 
(compare  preceding  page)  is  added  to  concentrated  sulphuric  acid 
(250  grams) :  the  solution  is  kept  over  night,  then  poured  into  water. 
and  the  precipitated  product  purified  by  recrystallisatiou  from  alcohol 
or  water.  It  crystallises  in  slender,  lustrous  needles,  melts  at 
201 — 202^  with  decomposition,  and  is  moderately  easily  soluble  in  boil- 
ing water  and  alcohol,  but  insolnl)le  in  cold  water,  ether,  chloroform. 
And  benzene:  it  separates  from  watei-  in  crystals  containing  1  mol. 
HoO,  wliich  is  expelled  at  110\  and  its  .solutions  in  alkalis  and  alkaline 
-carbonates  show  a  blue  fluorescence.  The  silver  salt,  CuH-OsAg,  is  a 
j^ellow  compoitnd,  which  turns  black  on  boiling  Avith  Avater.  The  ethyl 
salt,  prepared  from  ethvl  acetonedicarboxylate  and  resorcinol,  melts 
at  134°. 

/:i-MethylumbelliferouecarboxyIic  acid  is  i^omeric  with  the  acid  pre- 
pared by  Michael  fi-om  resorcinol,  ethyl  malonate,  and  sodium  eth- 
•oxide  (Abstr.,  1888,  956)  ;  when  heated  above  its  melting  point,  it  is 
•converted  into  /^-methylumbelliferone  (m.  p.  185 — 186°),  a  fact 
Avhich  slioAvs  that  acetonedicarboxylic  acid  is  an  intermediate  product 
in  the  formation  of  /:J-methylumbelliferone  from  citric  acid,  resorcinol, 
and  sulphuric  acid  (compare  Pechmann  and  Duisberg,  Abstr.,  1884,66). 
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Ethyl  methylphenijlpyrazolonecarbo.eylafe.     i  "^C-CHa'COOEt,. 

is  obtained  when  ethyl  acetonedicarboxjlate  is  heated  with  phenyl- 
hydrazine  at  100" ;  it  crystallises  from  dilute  alcohol  in  lustrous 
prisms  melting  at  85°,  and  is  insoluble  iu  water,  but  soluble  in  ether, 
benzene,  and  chloroform  ;  it  combines  both  with  bases  and  with  acids, 
and  g-ivesthe  reactions  of  the  pyrazolones.  The  free  acid,  C|,fi,„N20:„ 
crystallises  from  boilino^  water  in  flat  needles,  melts  at  134°,  and  is 
soluble  in  alcohol,  but  insoluble  in  ether,  chloroform,  and  benzene;  it 
combines  with  acids  and  with  bases,  and  in  its  aqueous  solution, 
ferric  chloride  ]iroduces  a  brownish-red  coloration.  On  adding  sodium 
nitrite  to  a  snlplmric  acid  solution  of  the  acid,  a  yellow,  crystalline 
("ompound  is  precipitated,  and  when  the  acid  is  heated  above  its  melt- 
ing point  it  is  decomposed  into  carbonic  anhydride  and  methylphenyl- 
pyrazolone  (m.  p.  127°),  identical  with  the  compound  obtained  from 
ethyl  acetoacetate. 

When  etli}-!  acetonedicarboxylate  is  Iwiled  for  a  long  time  with  an 
alcoholic  solution  of  plienylhydrazine,  yellow  crystals  az-e  deposited; 
this  substance  is  insoluble  in  acids,  behaves  in  some  respects  like  a 
hydrazone,  and.  differs  from  the  pyrazolone  derivative  described  above. 

F.   S.  K. 

Alkyl  Derivatives  of  Acetonedicarboxylic  Acid.  By  M. 
DuNSCHMANX  and  H.  V.  Pkciima.nx  (Aa.tahn,  261,  173— 190).— Ethyl 
acetouedicarbox3late  yields  metallic  derivatives  analogous  to  those  of 
ethyl  acetoacetate,  but  it  contains  four  hydrogen  atoms  which  are 
replaceable  by  alkyl  radicles ;  of  the  two  theoretically  possible 
disubstitution  products,  only  those  of  symmetrical  structure  can  be 
obtained. 

Ethyl  potasstoacetonedicarboxylatr.  COOEt-CHK-CO-CH,-COOEt,  is 
obtained  in  ci-ystals  Avlien  ethyl  acetonedicarboxylate  is  treated  with 
the  theoretical  quantity  of  alcoholic  potash,  and  the  solution  then 
mixed  with  a  little  ether  ;  it  crystallises  from  hot  dilute  alcohol  in 
concentrically  grouped  needles,  does  not  decompose  at  100°,  and  is 
soluble  in  water,  to  which  it  imparts  an  alkaline  reaction.  The 
dipotassium  derivative,  CO(CHK-COOEt>.,  prepared  in  like  manner, 
forms  small,  lustrous  crystals  and  absorbs  carbonic  anhydride 
from  the  air;  its  aqueous  solution  has  a  strongly  alkaline  reaction, 
and,  when  boiled,  gives  off  an  odour  of  acetone.  The  copprr 
derivative.  (C.jHi303)2Cu,  separates  from  alcohol  in  green  crystals, 
melts  at  142 — 143^  and  is  insoluble  in  water,  and  only  sparing- 
ly soluble  in  ether,  but  readily  in  hot  benzene  and  cold  chloro- 
form. 

Ethyl  ethylacefonedicarloxylate,  COOEt-CHEt-CO-CHo-COOEt,  can 
be  prepared  by  treating  ethyl  acetonedicarboxylate  with  sodium  eth- 
oxide  and  ethyl  iodide  in  alcoholic  solntion.  It  boils  at  207"'  under  a 
pressure  of  120 — 130  mm.,  and,  in  its  alcoholic  solution,  ferric  chloride 
produces  a  red  coloration. 

Ethyl  cc^.'-diethylacetonedicarboxylate,  CO(CHEt-COOEt)o,  prepared, 
in  like  manner,  boils  at  about  216°  under  a  pressure  of  130  ram.  ;  its 
alcoholic  solution  is  coloured  violet  by  ferric  chloride,  but  only  after 
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some  time.  The  triethyl  derivative,  COOEt-CEto-CO-CHEt-COOEfc, 
prepared  from,  the  preceding  compound,  boils  at  223 — -224°  under  a 
pressure  of  130  mm. :  the  tetretliyl  derivative,  CnHsyOs,  boils  at 
231 — 232°  under  the  same  pressure. 

When  the  ethyl  salts  of  the  homologues  of  ethyl  aeetonedicarboxylate 
are  treated  with  excess  of  concentrated  alcoholic  potash  at  the 
ordinary  temperature,  the  corresponding  potassium  salts  are  formed  ; 
■a  remarkable  difference  of  behaviour  is  observed  on  decomposing  these 
potassiiim  salts  with  acids,  for  whereas  the  acids  of  symmetrical 
constitution  can  be  easily  prepared  from  the  potassium  salts  and 
isolated  in  a  crystalline  condition,  those  of  a  symmetrical  structure  so 
readily  undergo  decomposition  into  carbonic  anhydride  and  syrupy, 
ketone-like  compounds  that  they  cannot  be  obtained  in  a  free 
state. 

aa'-Diethylacetonedicarboxylic  acid,  CgHuO,,,  crystallises  from  ether 
in  colourless  needles,  melts  at  112"^,  and  is  readily  soluble  in  water, 
•alcohol,  and  ether ;  when  heated  alone,  or  with  water,  it  is  decom- 
posed with  evolution  of  carbonic  anhydride. 

TetrefhylacetO)iedicarboxylic  acid,  CisH^Os,  crystallises  from  ether 
in  small  needles,  melts  at  70°,  and  is  soluble  in  water  and  alcohol,  but 
more  spaj'ingly  in  ether  and  benzene ;  it  is  decomposed  either  when 
heated  alone  or  with  water. 

Ethyl  mefhylacefojiedicai-bo.rylate  is  a  liquid  boiling  at  195 — 200° 
under  a  pressure  of  120 — 130  mm.,  and  at  255°  under  the  ordinary 
atmospheric  pressure  ;  its  alcoholic  solution  gives  a  violet  coloration 
Avith  ferric  chloride. 

Ethyl  xyJ-dimethylacetonedicarbo.vylate,  CulIisOs,  boils  at  199 — 200° 
under  a  pressure  of  130  mm.,  and  at  about  255 — -266°  under  the 
ordinary  atmospheric  pressure ;  it  gives  a  violet  coloration  with  ferric 
<3hloi'ide,  and  when  boiled  with  dilute  sulphuric  acid,  it  yields  diethyl 
ketone. 

Ethyl  ax-dibenzylacetonedicarboxylate,  C23H26O5,  can  be  obtained  by 
treating  ethyl  aeetonedicarboxylate  with  benzyl  chloride  and  sodium 
ethoxide  ;  it  separates  from  hot  alcohol  in  crystals  melting"  at  92°. 
The  mono-,  tri-,  and  tetra-benzyl  derivatives  are  thick,  yellow  oils,  and, 
as  in  the  case  of  the  corresponding  ethyl  derivatives,  only  the  sym- 
metrical compounds  yield  crystalline  acids. 

aa.'-Dibenzylacetonedicarbox)/lic  acid,  CiallisOa,  prepared  by  hydro- 
lysing  the  ethereal  salt  with  alcoholic  potash  at  the  ordinary  tempera- 
ture, crystallises  from  a  mixture  of  chloroform  and  ether  in  lustrous 
needles,  and  melts  at  115 — 116°.  The  silver-  salt,  CigHioOjAgo,  is 
colourless. 

TetraJienzylacetonediearboxylic  acid,  C33H30O5,  crystallises  from  dilute 
alcohol  in  plates,  and  melts  at  95°  ;  the  silver  salt,  CssHisOjAgo,  and 
most  of  the  other  metallic  salts,  are  only  sparingly  soluble  in 
water. 

Dihenzylacetone,  CO(CH>-CH2Ph)2,  is  obtained  when  the  dibenzyl 
derivative  of  acetonedicarboxylic  acid  is  boiled  with  acids  or  alkalis  ; 
this  ketone  is  also  produced  by  the  dry  distillation  of  calcium  hydro- 
oinnamate.  It  is  a  colourless  oil  boiling  at  280 — 285°  under  a 
pressure  of  130  mm.     The  oxime,  CnHigNO,  prepared  by  boiling  the 
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ketone  with  a  dilute  alcoholic  solution  of  hydroxjlamine  hydro- 
chloride, crystallises  in  colourless,  lustrous  needles,  melts  at  9-^,  and 
is  insoluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  chloro- 
form. 

Ethyl    diphenylpyronedicarboxylate,    CO<]p,Sp^Q,-,  A'pp,  >0,      is 

formed  when  ethyl  sodacetouedicarboxylate  is  treated  with  benzoic 
chloride  in  ethereal  solution  ;  it  crystallises  from  dilute  alcohol  in 
colourless  plates,  and  is  readily  soluble  in  most  ordinary  solvents 
except  water.  It  behaves  towards  alkalis  like  the  corresponding 
dimethyl  derivative  (compare  Conrad  and  Guthzeit,  Abstr.,  1888, 
502),  being  decomposed  into  benzoic  acid  and  acetophenone. 

F.  S.  K. 

Citracumalic  Acid,  a  Condensation  Product  of  Acetonedi- 
carboxylic  Acid.  By  A.  Xikme  and  H.  v.  Pecumaxx  (Aimalen, 
261,  190^2U8). — Citracumalic  acid, 

C00H-CH,-C<^^.^Q^(]>C-CH2-C00H, 

is  formed  by  the  condensation  of  acetonedicarboxylic  acid,  just  as 
isodeliydracetic  acid  is  formed  from  acetoacetic  acid,  and  cumalinic 
acid  from  formylacetic  acid  (compare  Pechmann,  Abstr.,  1884, 
1124).  These  three  conden.sation  products  must  all  be  regarded  as 
1:2:  3-derivatives  of  a  compound  of  the  constitution 

which  the  author  names  cumalone  ;  it  seems  probable  that  all  /3-ketonic 
acids  can  be  converted  into  carboxy-derivatives  of  cumalone  by  treat- 
ment with  concentrated  sulphuric  acid. 

Citracumalic  acid  is  prepared  by  dissolving  acetonedicarboxylic  acid 
in  concentrated  sulphuric  acid,  and  keeping  the  mixture  for  a  long  time 
at  the  ordinary  temperature  ;  the  solution  is  then  poured  into  ice-cold 
water,  the  pi^ecipitated  acid  separated  by  filtration,  washed  with  a 
little  water,  and  dried  on  porous  plates.  The  crude  product  is  a 
greenish-yellow  powder,  from  which  the  pure  acid  is  best  obtained 
by  recrystallisino^  once  from  hot  water,  and  then  repeatedly  extracting 
the  dried  crystals  with  boiling  ether,  when  the  pure  compound 
remains  as  a  colourless,  crystalline  powder.  It  begins  to  turn  brown 
at  150°,  and  melts  at  185°  with  decomposition,  but  it  has  no  well- 
defined  melting  point ;  it  is  readily  soluble  in  hot  water  and  alcohol, 
but  only  sparingly  in  ether  and  glacial  acetic  acid,  and  is  insoluble  in 
chloroform  and  benzene.  N^o  metallic  or  alkyl  salts  were  obtained  in 
a  pure  condition.  Citracumalic  acid  is  very  stable  towards  acids, 
but  is  decomposed  when  boiled  with  water  or  heated  alone  at 
190 — 200°,  yielding  carbonic  anhydride  and  isodehydracetic  acid 
(m.  p.  153^)  ;  when  heated  with  soda-lime,  it  gives  off  an  odour  of 
mesityl  oxide. 
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Lutidonecarhoxylic  acid  (pseudoluHdostijrihUcarhoxijUc  acid), 

is  obtained  in  the  form  of  its  amnioninm  salt,  when  citracumah'c  acid 
is  repeatedly  evaporated  with  concentrated  ammonia,  and,  on  adding' 
dilute  sulphuric  acid,  tiie  acid  is  precipitated  as  a  dirty-grey  powder. 
It  crystallises  from  hot  water  in  small,  colourless  needles,' melts  at 
200 — 201^  with  evolution  of  carbonic  anhydride,  and  is  only  very 
sparingly  sohible  in  cold  water,  alcohol,  and  ether.  The  silver  salt, 
C9H7]Sr05Ago,  is  colourless.  Lutidonedicarboxylic  acid  is  partially 
decomposed  by  boiling  water  with  evolution  of  carbonic  anhydride, 
and,  when  heated  above  its  melting  point,  it  is  completely  converted 
into  lutidone  (m.  p.  176°). 

Lutidonecarhoxijlic  acid  (ijsendoJntidosf'jfilcarhOcCyUc  acid), 

C0<CH:CMe5^t>CO0H, 

is  formed  when  the  original  condensation  product  of  ethyl  aceto- 
acetate  (compare  Anschiitz,  Bendix,  and  Kerp,  this  vol.,  p.  172)  is 
treated  with  concentrated  ammonia  at  the  ordinary  temperature,  the 
solution  kept  for  48  hours,  and  then  evaporated.  It  separates  from  dilute 
acetic  acid  in  crystals  melting'  at  256 — 258^  with  evolution  of  carbonic 
anhydride,  being  converted  into  pseudolutidostyril ;  it  is  probably  iden- 
tical with  the  acid  obtained  by  Collie  from  ethyl  amidoacetoacetate 
(Abstr.,  1885,  374).  h\  S.  K. 

Preparation  of  Pyromucic  Acid.  By  H.  Schiff  (Aunalen,  261, 
254 — 256). — The  authoi-  again  describes  his  improved  method  for  the 
preparation  of  pyromucic  acid  from  furfuraldehyde  (^Aanalen,  239, 
374),  as  it  has  been  tried  by  Bieler  and  Tollens  with  unsatisfactoi'y 
results  ;  when  the  operation  is  properly  carried  out,  28  grams  of  the 
pure  acid  and  25  grams  of  crude  furfuralcohol  are  obtained  from 
56  grams  of  furfuraldehyde.  F.  S.  K. 

Solubility  of  Potassium  Hydrogen  Tartrate.  By  C.  Blarez 
(Compt.  rend.,  112,  434 — 435). — The  author  has  redetermined  the 
solubility  of  potassium  hydrogen  tartrate  in  water,  with  results 
agreeing  with  those  obtained  by  previous  observers,  although  showing 
some  differences  at  temperatures  near  100"".  The  quantity  of  the 
salt,  Q,  contained  in  100  parts  of  the  solution  at  the  temperature  t, 
is  given  by  the  equation  Qt  —  0-351  +  0-00151^  +  0-00055i-,  which 
for  practical  purposes  may  be  replaced  by  the  simpler  formula 
Qi  =  0-369  +  0-0U0569<-. 

In  presence  of  potassium  chloride,  the  solubility  of  the  potassium 
hydrogen  tartrate  is  a  function  of  the  temperature  and  the  quantity 
of  chloride  present,  but  is  not  continuous.  With  small  quantities  of 
potassium  chloride,  the  quantity  of  tartrate  precipitated  is  equivalent 
to  that  of  the  chloride  added,  but  this  ceases  to  hold  good  when  the 
quantities  of  tartrate  and  chloride  in  solution  are  nearly  equal. 

When  the  ([uantity  of  chloride  present  is  greater  than  the  quantity 
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of  tartrate  that  the  pure  water  could  dissolve  at  the  same  tempera- 
ture, the  law  of  solubility  is  represented  by  a  formula,  whicli  is  a 
direct  function  of  the  temperature,  but  an  inverse  function  of  the 
square  root  of  the  potassium  contained  in  the  chloride  added. 
Qi  =  (0-0489  +  0-0000;)o2l6P)/v'K. 

Potassium  hydi'Ogen  tartrate  is  completely  insoluble  in  a  mixture 
of  alcohol  of  90°  100  parts,  water  900  parts,  normal  potassium 
salphate  4  parts,  tartaric  acid  2  parts,  but  dissolves  if  the  hydrogen 
sulphate  is  substituted  for  all  or  part  of  the  normal  sulphate. 

C.  H.  B. 

Reduction  of  Saccharic  Acid.  By  E.  Fischer  and  0.  Piloty 
(Ber.,  24,  .5"21 — '>'2S). — The  lactone  of  saccharic  acid,  as  already 
stated  (Abstr.,  1890,  599),  is  easily  reduced  in  acid  solution  by 
sodium  amalgam.  The  aldehyde-acid  which  is  formed  the  authors  have 
now  obtained  in  a  crystalline  condition,  and  shown  it  to  be  identical 
with  glycuronic  acid.  By  the  furtlu-r  reduction  of  the  acid  they 
obtained  a  well-crystallised  lactone,  CfiHuiOs,  of  a  monobasic  acid  ;  this 
is  identical  with  the  product  obtained  by  Thierfelder  by  the  reduction 
of  glycuronic  acid.  The  authors,  in  agi'eeraent  with  Thierfelder,  call 
the  new  acid  gulonic  acid,  and  the  corresponding  sugar  gulose.  On 
reduction  of  saccharic  acid,  evidently  the  carbonyl  which  is  contained 
in  sluconic  acid  is  attacked,  and  the  carbonyl  of  the  new  monobasic 
acid  is  at  the  other  end  of  the  carbon  chain.  The  relation  of  these 
compounds  is  shown  by  the  following  formulae : — 

Glucose,  OH-CH.-f"CH-OHl,-COH. 
Gluconic  acid,  0H-CH,-[CH-0Hli-C0OH. 
Saccharic  acid,  COOH-[CH-OH]i-COOH. 
Glvcuronic  acid,  C00H-[CH-0H]4-C0H. 
Gulonic  acid,  COOH-[CH-OH],-CHo-OH. 
Gulose,  COH-[CH-OK]4-CH8-OH. 

Synthesis  of  glycuronic  acid. — A  solution  of  saccharic  acid,  obtained 
by  decomposing  the  cadmium  salt  with  hydrogen  sulphide,  is  concen- 
trated to  a  syrup,  and  heated  for  5 — 6  hours  on  the  water- bath  to  convert 
as  much  as  possible  into  the  lactone.  20  gi-ams  of  this  product  is  dis- 
solved in  15<'  grams  of  water,  well  cooled,  and  mixed  with  .3  c.c.  of 
sulphuric  acid  (20  per  cent.),  and  100  grams  of  sodium  amalgam 
(2"5  per  cent.).  The  mixture  is  constantly  shaken,  well  cooled,  and 
kept  acid  by  constant  additions  of  dilute  sulphuric  acid.  When  the 
first  lot  of  amalgam  is  used  up,  a  second  lot  of  100  grams  is  added, 
and  then  50  grams.  The  solution  is  neutralised  with  soda,  evapo- 
rated on  the  water-bath  until  a  large  quantity  of  sodium  sulphate 
separates,  10  grams  of  concentrated  sulphuric  acid  mixed  with 
double  the  weight  of  water  is  added,  and  the  mixture  poured  into 
ei^ht  times  the  quantity  of  hot  absolute  alcohol.  The  hot,  filtered 
alcoholic  solution  is  evaporated  to  one-tenth  its  bulk,  diluted  with 
water,  neutralised  with  barium  hydroxide,  excess  of  baryta  pre- 
cipitated with  carbonic  anhydride,  the  baryta  precipitated  from  the 
filtrate  with  sulphuric  acid,  and  the  liquid  concentrated  and  neutral- 
ised while  hot  with  white  lead  ;  the  lead  is  precipitated  with  sulphuric 
acid,  and  the  filtrate  evaporated  to  asjTup.    The  lactone  of  glycuronic 

VOL.  LX.  2  z 


678  ABSTRACTS  OF  CHEMICAL  PAPERS. 

acid  separates  after  a  time,  is  filtered,  di'ied  on  porous  plates,  and  on 
reervstallisation  from  warm  water  is  obtained  in  good,  colourless 
crystals.  It  sinters  when  rapidly  heated  to  ]  70°,  and  melts 
at  175 — 178°.  For  a  4  per  cent,  aqueous  solution,  the  specific 
rotation  [alj,  =  +19*1°  at  20°.  The  yield  of  crystallised  glycurono- 
lactoue  amounts  to  only  a  few  per  cents,  of  the  saccharic  acid 
employed,  but  more  is  formed  in  reality,  as  is  shown  by  the  redncinor 
power  of  the  solution  obtained  by  reduction  of  saccharic  acid,  and 
also  by  the  greater  yield  of  gulonolactone. 

d.-Gulonic  acid  is  pi-epared  as  follows  : — 20 grams  of  syrupy  saccharic 
acid  is  mixed  with  300  grams  of  sodium  amalgam,  and  the  liquid 
allowed  to  become  faintly  alkaline  ;  after  a  time  more  amalgam  is 
added,  and  the  solution  constantly  neutralised  with  sulphuric  acid. 
400  grams  of  amalgam  were  added,  with  continuous  shaking,  in  the 
coui'se  of  four  hours.  When  the  hydrogen  is  no  longer  taken  up,  and 
the  solution  does  not  reduce  Fehling's  solution,  all  the  glycuronic 
acid  is  converted  to  gulonic  acid.  The  liquid  is  treated  in  a  manner 
similar  to  that  described  above  for  glycuronic  acid.  Gulonolactone 
crystallises  from  warm  water  or  60  per  cent,  alcohol,  and  melts  at 
180 — 181°.  For  an  aqueous  solution  of  sp.  gr.  1'0373,  the  specific 
rotation  [ajn  =  -f  5o"l  at  20"".  The  yield  of  pui-e  gulonolactone 
amounts  to  10 — 12  per  cent,  of  the  syrupy  saccharic  acid  employed, 
The  pliemjlhydrazide  is  obtained  by  heating  the  lactone  (1  part)  with 
phenvlhydrazine  (1  part)  and  water  (3  parts)  for  one  hour  on  the 
water-bath  ;  it  melts  at  147 — 149°,  and  is  easily  soluble  in  hot  water 
and  hot  alcohol. 

d.-Gulose  is  obtained  fiom  gulonolactone  by  reduction  with  sodium 
amalgam  and  sulphuric  acid.  It  is  a  colourless  syrup,  and  is  easily 
soluble  in  water,  but  only  very  sparingly  in  absolute  alcohol.  With 
phenylhydrazine,  it  behaves  like  l.-gulose  (see  this  vol.,  p.  667). 
When  evaporated  with  nitric  acid  (sp.  gr.  =  I'lo),  it  is  converted 
into  saccharic  acid.  A  10  per  cent,  aqueous  solution  at  30°  showed 
no  perceptible  fermentation  with  yeast  after  remaining  24  hours. 

The  synthesis  of  d. -gulonic  acid  gives  a  general  method  for  the 
production  of  new  sugars,  as  the  reduction  of  other  bibasic  acids  of 
this  group  (mannosaccharic,  mucic,  and  isosaccharic  acids)  will 
probably  yield  isomerides  of  the  hexoses.  E.   C.  R. 

d.-  and  i.-Mannosaccharic  Acids.  By  E.  Fischer  {Ber.,  24, 
539 — 546). — By  the  oxidation  of  arabiuosecarboxylic  acid.  Kiliani  ob- 
tained a  compound  isomeric  with  saccharic  acid,  to  which  he  gave  the 
name  metasaccharic  acid  (Abstr.,  1887,  465).  The  optical  isomerides 
of  this  acid  are  obtained  from  d.-  and  l.-mannonic  acid.  The  author 
considei'S  that  arabiuosecarboxylic  acid  in  consequence  of  its  relation 
to  mannose  would  be  better  designated  as  l.-mannonic  acid,  and  meta- 
saccharic acid  as  mannosaccharic  acid. 

d.-Mannosaccliarir,  acid  is  obtained  by  heating  the  lactone  of 
d.-mannonic  acid  with  one  and  a-half  times  the  quantit}-  of  nitric  acid 
(sp.  gr.  :=  1'2)  for  24  hours  at  50°.  The  mixture  is  diluted  with 
water,  and  evaporated  to  a  syrup.  The  acid  is  then  converted  into 
the  calcium   salt,  the  latter   decomposed   with  oxalic   acid,  and  the 
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filtrate  evaporated  to  a  sviup,  which,  on  the  addition  of  a  little  alcohol, 
crystallises.  The  proda^t,  which  is  the  double  lactone  of  d.-manno- 
saccharic  acid,  is  purified  by  recr\"stallisation  from  hot  alcohol. 
The  yield  amounts  to  .30 — 35°  per  cent,  of  the  mannonolactone 
employed.  It  crystallises  from  hot  alcohol  or  a  small  quantity 
of  warm  water  in  lonof,  colourless  needles  of  the  formula  CeHsO^, 
sinters  at  17'*°,  melts  at  180 — 190°  with  evolution  of  pras  when  heated 
quickly,  reduces  Fehling's  solution  rapidly  when  warmed,  and  is  easily 
soluble  in  warm  water,  but  somewhat  sparingly  in  cold  water.  The 
aqueous  solution  is  neutral  when  freshly  prepared,  but  if  left  for 
12  hours  becomes  stroncrly  acid.  For  a  8932  per  cent,  aqueous 
solution,  the  specific  rotation  [^cjp  =:  4-201"8  at  23°.  The  isomeric 
compound  prepared  by  Kiliani  gives  an  equal  and  opposite  rotation. 
The  compound  is  more  easily  prepared  from  mannose,  as  in  this  case 
the  solution  obtained  by  treating  ivory-nuts  with  acid  can  be  directly 
employed.  The  lactone  dissolves  easily  in  dilute  alkali,  and  the 
solution  turns  yellow  when  boiled.  The  calcium  salt,  CeHgOsCa,  is 
obtained  as  a  crystalline  powder  by  heating  the  lactone  dissolved  in 
water  (100  parts)  for  half-an-hour  with  excess  of  calcium  carbonate*, 
decolorising  the  solution  with  animal  charcoal,  and  evaporating  in  a 
vacuum.  The  harium  salt  is  more  .soluble  than  the  calcium  salt,  and 
crystallises  in  microscopic,  elongated  tablets.  The  strontium  salt 
forms  a  crystalline  powder.  The  cadmium,  salt  is  verv  insoluble  in 
water,  and  is  obtained  in  microscopic  tablets  on  adding  cadmium 
acetate  to  a  solution  prepared  by  adding  acetic  acid  to  the  sodium 
salt. 

(l.-Mannosaccharodiamide  is  obtained  in  colourless,  rhombohedral 
crystals  by  shaking  the  dilactone  with  excess  of  ammonia.  It 
darkens  when  quickly  heated  to  180°,  melts  about  189^  with  decom- 
position, and  is  decomposed  with  evolution  of  ammonia  on  boiling 
with  alkalis. 

The  monophenylhydrazide  is  prepared  by  adding  the  finely-powdered 
dilactone  (1  gram)  to  a  cold  solution  of  phenylhydrazine  (1  gram)  in 
acetic  acid  (50  per  cent.).  It  crystallises  from  hot  water  in  colourless 
needles,  is  easily  soluble  in  hot  water,  but  only  sparingly  in  cold  water 
or  alcohol,  dissolves  in  alkalis  with  precipitation  of  phenylhydrazine, 
turns  yellow  when  heated  rapidly  to  185°,  and  melts  at  190 — 191° 
with  decomposition.  The  dihyilrazide,  C6H^06(X2ll2Ph)2,  is  obtained 
in  pale-yellow  plates  by  heating  an  aqueous  solution  of  the  lactone 
with  excess  of  phenylhydrazine  acetate.  It  turns  yellow  at  about 
200°,  melts  at  about  212°  with  evolution  of  gas,  and  is  quite  insoluble 
even  in  hot  water. 

i.-MannosaccTiaric  acid  is  obtained  by  crystallising  a  mixture  of 
equal  parts  of  the  d.-  and  1. -compounds,  and  also  by  the  oxidation  of 
i. -mannonolactone.  It  darkens  about  170°,  melts  at  190°  with  decom- 
position, and  is  easily  soluble  in  warm  water,  somewhat  sparingly 
so  in  alcohol.  Its  aqueous  solution  is  inactive,  and  when  freshly 
prepared  is  neutral.  The  salts  are  very  like  those  of  the  above 
d. -compound.  The  diamide  crystallises  in  tablets,  darkens  at  170°, 
and  melts  at  183 — 185°  with  decomposition.  The  hi/drazide  is  some- 
what easily  soluble  in  hot  water,  and  melts  at  190 — 195°  with  decom- 
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position.     The   dihydrazide  crystallises   in  colourless  plates,  melts  at 
220 — 225°  with  decomposition,  and  is  quite  insoluble  in  water. 

Of  the  10  bibasic  acids  with  normal  carbon  chains  indicated  bv 
theory,  six  are  now  known,  namely,  two  active  saccharic  acids,  two 
active  mannosaccharic  acids,  mucic  acid,  and  isosaecharic  acid.  The 
seventh  acid  which  probably  belongs  to  this  gx'oup  is  obtained  by 
heating  galactonic  acid  with  quinoline  at  145°,  and  treating  the  pro- 
duct with  nitric  acid.  It  is  optically  active,  and  is  distinguished  from 
mucic  acid  by  its  greater  solubility  in  water  and  alcohol.  A  similar 
acid  is  obtained  by  heating  mucic  acid  with  quinoline  or  pyridine  at 
l-iO°,  and  is  optically  inactive.  The  author  is  engaged  in  working  on 
these  compounds.  E.  C.   R. 

Tricarballylic  Acid.  By  ^Y .  0.  Emery  {Ber.,  24,596—602  ;  com- 
pare A-bstr.,  1890, 133). — Anliydrotricarhallylic  acid,  CsHgOs,  is  prepared 
by  heating  tricarballylic  acid  with  acetic  chloride  until  solution  takes 
place  ;  after  removal  of  the  excess  of  acetic  chloride,  the  residue  crystal- 
lises from  a  mixture  of  chloroform  and  glacial  acetic  acid  in  slender 
needles  ;  it  melts  at  132°,  and  is  readily  soluble  in  w^ater  or  alcohol, 
but  more  sparingly  in  ether  or  chloroform.  The  same  compound  is 
also  obtained  by  heating  the  acid  in  portions  of  10  grams  at  240 — 250° 
under  reduced  pressure;  the  anhydro-acid  distils  over  at  233 — 235°  ; 
for  this  and  similar  operations,  the  author  recommends  a  form  of  appa- 
ratus consisting  of  an  ordinary  Anschiitz  ilask  with  the  receiver 
ground  to  fit  the  narrow  side  tube  of  the  distillation  flask.  The 
anhydro-acid  is  represented  by  one  or  other  of  the  following  formulae, 

CO-CH,.  o^^O-CH,     p     p^^ 

^<CO-CH-CH,-COOH  '  ^<CO-CH  >CS^002' 

of  which  the  first  appears  to  be  the  more  probable. 

When  the  anhydro-acid  is  treated  in  ethereal  solution  with  anhydrous 
ammonia,  hydrogen  ammonium  tncarhallyamate,  C6H15X3O5,  is  formed 
as  a  white,  hygroscopic  powder  ;  with  silver  nitrate,  it  yields  the 
normal  silver  salt  of  tricarballyamic  acid. 

With  phenylhydrazine,  tricarballylphenylhydrazidic  acid  is  obtained  ; 
its  calcium  salt,  CiaHioNoOsCa,  is  crystalline. 

Anilidotricarhallylic  acid  is  prepared  by  the  action  of  aniline  on  the 
anhydro-acid  at  the  ordinary  temperature,  and  is  a  viscid  liquid  ;  the 
silver  salt,  CioHnNOsAgo,  is  crystalline.  At  higher  temperatures, 
tricarballylanilic  acid  is  formed. 

Orthotoluidotricarhallylic  acid,  C13H15NO5,  prepared  from  the 
anhydro-acid  and  orthotoluidine  at  the  ordinary  temperature,  crystal- 
lises in  colourless,  nodular  aggregates,  and  melts  at  143°.  By  the 
action  of  acetic  chloride,  tricarballylorthotoluidic  acid  is  obtained,  and 
is  deposited  from  water  in  colourless  crystals  melting  at  152°. 

CO'P  H 

Tricarballylamidimide,  ^S:<^^_^jj'^jj  -CONHo'™^'^^^  prepared 

by  heating  tricai-ballylaraide    at    220°,  until    ammonia  ceases  to  be 
evolved. 

1-2-d-Tribenzoylpropane,  CHsBz-CHBz'CHjBz,  is  formed  by  heating 
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tricarballylic  chloride  with  benzene  and  aluminium  chloride ;  it 
crystallises  from  alcohol  in  straw-coloured  needles  and  melts  at 
137''.  On  warming  with  phenylhydrazine,  a  monophenylhydm zone  is 
obtained;  it  is  precipitated  from  glacial  acetic  acid,  on  the  addition  of 
water,  in  pale-yellow  tlocks,  and  melts  at  57 — 60°.  J.  B.  T. 

Constitution  of  Leucine.  By  E.  Schclze  and  A.  Likikkxik  (i?er., 
24,  (369 — *J7'6). — a-Amidoisobutylacetic  acid  (aniidocaproic  acidj, 
prepared  from  isovalei-aldehyde,  as  described  by  Hiifiier  (J. pr.  Chem. 
[2],  1,  6),  is  identical  with  inactive  leucine,  which  has  been  obtained 
from  the  active  vegetable  product  by  heating  the  latter  with  water 
and  barium  hydroxide  at  160^.  Wlieu  the  synthetical  inactive 
amido-acid  is  fermented  with  Fenicillium  glarccum,  a  solution  of  an 
active  acid  is  obtained  ;  this  active  acid  has  the  same  rotatory  power 
([^]n  —  — 17"4'')  as  the  Itevo-rotatory  acid  obtained  by  fermenting  a 
solution  of  inactive  leucine  prepared  From  the  natui-al  amido-acid;  the 
two  compounds  have,  moreover,  the  same  solubility  in  water,  and  they 
yield  the  same  hydroxycaproic  acid  (m.  p.  50 — 52^)  on  treatment  with 
nitrous  acid.. 

These  results  show  that  natural  leucine  is  optically  active  a-amido- 
isobutylacetic  acid.  The  leucine  employed  in  the  above  experiments 
was  obtained  from  a  vegetable  proteid  (conglutin);  it  is  possible  that 
leucine  from  other  natural  sources  may  have  a  different  constitution. 

F.  S.  K. 

Isopurpurates.  By  K.  Varet  (Compt.  rend.,  112,  339—341)  — 
When  zinc  cyanide  is  added  in  small  quantities  to  a  boiling  aqueous 
solution  of  picric  acid,  hydrogen  cyanide  is  evolved  and  zinc  picrate  is 
formed,  and  the  latter  reacts  with  the  excess  of  zinc  cyanide.  The 
liquid  is  heated  for  36  hours  with  occasional  addition  of  water,  and 
the  liquid  gi-adually  becomes  redder  and  redder.  It  is  then  Filtered 
and  evaporated  slowly  on  the  water-bath,  when  crystals  of  zinc  iso- 
purpurate  and  ammonium  isopurpurate  separate.  Sometimes  the  two 
salts  combine,  but  this  compound  could  not  be  obtained  at  will.  The 
formation  of  ammonium  isopurpurate  is  due  to  the  substitution  of 
ammonia  dui'ing  the  action  of  the  zinc  oxide  on  the  picric  acid,  and 
the  quantity  of  the  ammonium  salt  is  greater  the  longer  the  period  of 
ebullition.  Zinc  cyanide  and  ammonium  picrate  yield  only  ammonium, 
isopurpurate,  and  no  zinc  isopurpurate. 

Mercuric  cyanide  and  picric  acid  yield  no  hydrogen  cyanide  and  no 
isopurpurate,  and  this  is  true  also  with  ammonium,  potassium, 
barium,  and  strontium  picrates,  although  in  the  last  two  cases  com- 
pounds of  mercuric  cyanide  and  picric  acid  with  barium  or  strontium 
picrate  are  precipitated. 

Silver  cyanide  gives  no  isopurpurate  when  acted  on  with  picric  acid 
or  potassium  picrate.  Copper  cyanide  yields  no  isopurpurate  it 
heated  with  picric  acid  ;  it  becomes  bright-gi-een,  but  the  colour  dis- 
appears on  washing  with  water. 

The  displacement  of  hydrogen  cyanide  by  picric  acid  from  certain 
metals,  and  not  from  others,  is  in  agreement  with  thermo-chemical 
data.  C.  H.  B. 
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Alkyl   Compounds   of  Cadmium   and   Magnesium.     By   P. 

LoHR  {Annalen,  261,  48 — 87). — When  finely-divided  cadmium  is 
heated  with  pure  methyl  iodide  in  exhausted  sealed  tubes  at  lUO°  for 
40  to  50  hours,  or  at  \\(f  for  20  to  25  hours,  the  methyl  iodide  is 
completely  decomposed,  a  large  quantity  of  gas  is  produced,  and  the 
metal  is  converted  into  a  yellowish,  crystalline  mass,  which  consists 
principally  of  cadmium  iodide,  but  contains  small  quantities,  at  the 
most  about  12  per  cent.,  of  cadmium  methyl  iodide;  analyses  of  the 
gaseous  mixture  showed  that  it  consisted  of  ethane  and  small  quanti- 
ties of  hydrogen  or  methane.  On  heating  the  yellow-ish,  crystalline 
compound  at  about  110"  in  an  atmosphere  of  carbonic  anhydride,  a 
mixture  of  cadmium  dimethyl  and  methyl  iodide  collects  on  the  cooler 
portions  of  the  tube,  but  the  quantity  of  this  liquid  is  so  small  that 
the  crystalline  residues  from  10  tubes  only  yield  90  to  100  drops.  By 
careful  fractional  distillation  in  an  atmosphere  of  carbonic  anhydride, 
a  considerable  quantity  (but  not  the  whole)  of  the  methyl  iodide  can 
be  separated  ;  analyses  of  the  crude  cadmium  dimethyl,  obtained  in 
this  way,  showed  that  it  contains  about  76"37  per  cent,  of  the  pure 
organo-metallic  compound,  and  about  23'97  per  cent,  of  methyl 
iodide. 

Cadmium  dimethyl,  CdMe2,  is  a  heavy,  transparent,  highly-refrac- 
tive liquid,  the  vapours  of  which  have  an  intensely  repulsive  odour, 
and  a  disagreeable  metallic  taste,  pi-oducing  nausea  and  vomiting.  A 
mixture  of  cadmium  dimethyl  and  methyl  iodide,  in  the  proportions 
given  above,  is  not  spontaneously  inflammable  at  the  ordinary  tem- 
perature, but  when  gently  warmed,  it  takes  fire  and  burns  with  a 
luminous,  smoky  flame,  giving  off  brownish-red  fumes  of  cadmium 
oxide ;  it  rapidly  oxidises  on  exposure  to  the  air,  being  converted 
into  cadmium  methoxide,  Cd(0Me)2,  a  solid,  colourless  compound, 
and  it  is  quickly  decomposed  by  water  and  dilute  acids  with  develop- 
ment of  heat  and  evolution  of  methane.  It  is  completely  decomposed 
by  concentrated  nitric  acid,  and,  like  the  zinc  alkyl  derivatives,  it 
destroys  caoutchouc.  It  boils  at  104 — 105°  under  a  pressure  of  738 
mm.,  and  solidifies  to  a  mass  of  colourless  crystals  when  cooled  w'ith 
ice  and  salt ;  zinc  dimethyl  solidifies  almost  inimediatel}'  when  cooled 
by  the  evaporation  of  liquid  cai'bonic  anhydride  ;  zinc  diethyl  and 
mercury  dimethyl  also  solidify  under  these  conditions,  but  not  so 
quickly,  whereas  mercury  diethyl  simply  becomes  viscous.  Vapour- 
density  determinations,  made  with  crude  cadmium  dimethyl,  gave 
results  in  agreement  with  those  required  by  the  molecular  formula 
CdMe,. 

Attempts  to  prepare  cadmium  dimethyl  by  heating  mercury  or 
zinc  dimethyl  with  cadmium  or  cadmium  iodide  were  unsuccessful, 
the  organo-metallic  compound  employed  being  simply  decomposed 
into  ethane  and  metal. 

When  finely-divided  cadmium  is  heated  with  ethyl  iodide,  under 
the  same  conditions  as  those  employed  in  the  preparation  of  cadmium 
dimethyl,  a  reaction  commences  at  90"^ ;  the  gas  produced  consists  of 
about  equal  volumes  of  ethane  and  ethylene,  but  contains  also  small 
cjuantities  of  higher  hydrocarbons,  principally  olefines,  hydrogen,  and 
probably  also  normal  butane.     The  solid  contents  of  the  tube  consist 
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of  a  mixture  of  ahont  equal  parts  of  cadmium  iodide  and  cadmium 
ethyl  iodide  and  a  little  uuchangLd  ethyl  iodide  ;  after  exhaustinof  and 
heating  the  tubes  at  75 — 80°  to  expel  the  ethyl  iodide,  the  residual 
colourless  solid  was  heated  in  an  atmosphere  of  carbonic  anhydride  ; 
when  the  temperature  had  risen  to  194 — 197°,  a  trace  of  a  liquid 
showing  all  the  properties  of  an  organo-metallic  compound  distilled 
over,  but  ])ractically  the  whole  of  the  cadmium  ethyl  iodide  was 
decomposed  into  cadmium,  ethane,  and  unsaturated  hydrocarbons. 
Other  attempts  to  prepare  cadmium  diethyl  were  equally  unsuccessful. 

Finely-divided  cadmium  and  propyl  iodide  react  at  about  70^, 
yielding  a  crystalline  mixture  of  cadmium  iodide  and  cadmium  propyl 
iodide,  and  gaseous  products  ;  on  hearing  the  crystalline  mixture  at 
185 — 187°,  it  is  decomposed  into  cadmium,  propane,  and  propylene, 
and  only  the  least  trace  of  cadmium  di propyl  is  formed. 

In  direct  contradiction  to  the  statement  of  Caliours  (Annaleii,  114, 
240),  magnesium,  either  in  the  form  of  tilings  or  ribbon,  has  no  action 
whatever  on  methyl  iodide  at  the  ordinary  temperature,  and  even  at 
200°  the  reaction  is  not  complete  ;  magnesium  amalgam  is  also  with- 
out action  on  the  halogen  iodide  at  the  oi-dinary  temperature.  When, 
however,  magnesium  or  magnesium  amalgam  is  treated  with  methyl 
iodide  in  presence  of  ethyl  acetate,  an  energetic  reaction  sets  in,  and 
a  considerable  development  of  heat  occurs,  but  the  mixture  must  be 
heated  in  sealed  tubes  at  110^  for  40  to  50  hours  before  complete 
decomposition  ensues.  Ou  opening  the  tubes,  a  gaseous  mixture  of 
ethane,  ethyl  acetate,  and  methyl  iodide  escapes,  and  there  remains  a 
dirty-grey,  solid  compound,  which  is  probably  either  magnesium 
methyl  iodide  or  a  mixture  of  magnesium  dimethyl  and  magnesium 
iodide  ;  this  grey  substance  is  decomposed  by  water  with  great  vio- 
lence, yielding  a  very  disagreeabl^'-smelling,  inflammable  ga.=,  and  it 
retains  this  property  even  after  it  has  been  heated  at  '6'30^  in  an 
atmosphere  of  hydrogen. 

When  mercury  dimethyl  is  heated  in  exhausted  sealed  tubes  at  130° 
for  36  hours  with  a  slight  excess  of  the  theoretical  quantity  of  mag- 
nesium, in  the  form  of  filings,  a  dirty -yellow,  solid  compound  is 
obtained,  but  no  gaseous  products  are  formed.  Various  analyses,  and 
a  careful  examination  of  this  yellow  solid,  showed  that  it  is  a  mixture 
of  metallic  mercury  and  magnesium  dimethyl.  It  takes  fire  sponta- 
neously in  an  atmosphere  of  carbonic  anhydride,  burning  with  a 
brilliant  display  of  sparks,  and  leaving  a  residue  of  magnesium, 
mercury,  and  carbon ;  it  also  takes  fire  when  brought  into  contact 
with  water,  the  gas  evolved  burning  with  a  pale,  slightly  luminous 
flame  ;  it  is  not  decomposed  when  heated  at  200°  in  an  atmosphere  of 
hydrogen,  but  at  about  250°,  a  gas  (in  all  probability  ethane)  is 
evolved.  The  above  experiments  show  beyond  doubt  that  magnesium 
dimethyl  is  a  solid,  non- volatile  compound. 

Magnesium,  in  the  form  of  filings  or  ribbon,  is  without  action  on 
ethyl  iodide  at  the  ordinary  temperature,  but  on  prolonged  heating  at 
100°  in  sealed  tubes,  the  halogen  iodide  is  decomposed,  with  liberation 
of  ethane  and  other  hydi'ocarbons,  and  a  yellowish  solid,  consisting  of 
a  mixture  of  magnesium  iodide  and  magnesium  ethyl  iodide,  is  formed ; 
this  solid  product  undergoes  no  change  when  heated  at  280°  in  an  in- 
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different  atmosphere,  and  behaves,  in  other  respects,  like  the  mixture 
obtained  from  methyl  iodide  in  like  manner.  In  presence  of  a  small 
quantity  of  ethyl  acetate,  a  very  violent  reaction  takes  place  between 
magnesium  and  ethyl  iodide ;  after  heating  the  mixture  at  80°  for 
several  houi's  to  complete  the  decomposition,  the  same  products  are 
obtained  as  when  etliyl  acetate  is  not  added.  Ou  heating  magnesium 
■nith  mercury  diethyl  (or  zinc  diethyl)  at  ]30°,  small  quantities  of 
gaseous  products  and  a  voluminous,  dirty -yellow  substance  are  ob- 
tained ;  the  solid  product  has  the  same  properties  as  that  formed 
from  mercury  dimethyl  in  like  manner,  and,  doubtless,  consists  of  a 
mixtufe  of  metallic  mercury  and  solid  magnesium  diethyl. 

Propyl  iodide  is  decomposed  by  magnesium  at  a  tempei"ature  of 
75 — 80''.  The  principal  gaseous  product  is  propane,  but  considerable 
quantities  of  propylene  and  a  little  hydrogen  are  also  formed.  The 
solid  product  is  a  mixture  of  magnesium  iodide  and  magnesium 
propyl  iodide,  which,  in  general  behaviour,  resembles  the  correspond- 
ing products  obtained  in  like  manner  from  the  other  halogen  iodides. 

F.  S.  K. 

Purity  of  Benzene.  By  C.  Liebermann  and  A.  Seyewitz 
(Be/.,  24,  788 — 79u). — The  authors  have  observed  that  when  com- 
mercially pure  benzene  (b.  p.SO — 82^)  is  mixed  with  phenylhydi-azine, 
a  compound  is  precipitated  after  a  time  in  white  plates  of  silvery 
lustre.     On  examination,  it  proved  to  be  the  compound 

NaH^Ph-CSS-NaHoPh, 

and  is  formed  by  the  action  of  carbon  bisulphide  on  phenylhydrazine. 
The  authors  state  that  by  means  of  this  compound  the  carbon  bi- 
sulphide is  easily  estimated.  Crystallised  benzene  was  found  to 
contain  no  carbon  bisulphide.  E.   C.  R. 

Acetylation  of  Aromatic  Halogen  Substitution  Products. 
P>y  R.  Schweitzer  {JJer.,  24.  650 — 55*2). — Acetylbromohenzene, 
CsH^BrAc,  is  obtained  by  gently  warming  a  solution  of  bromobenzene 
in  carbon  bisulphide  with  acetic  chloride  in  the  presence  of  aluminium 
chloride.  The  viscous  product  is  treated  with  water,  extracted  with 
carbon  bisulphide,  and  the  crystalline  mass  so  obtained  purified  by 
l)oiling  with  animal  charcoal  in  alcoholic  solution.  It  crystallises  in 
shining  plates,  melts  at  51°  (uncorr.),  and  has  an  agreeable  odour 
resembling  that  of  dried  flowers  ;  it  is  fairly  easily  soluble  in  alcohol, 
and  very  easily  in  ether,  carbon  bisulphide,  light  petroleum,  acetic 
acid,  and  benzene. 

Aretyliodohenztne,  CeHJAc,  prepared  in  a  similar  way  to  the 
brominated  derivative,  crystallises  from  a  mixture  of  light  petroleum 
and  ether  in  tablets,  melts  at  85°  (uncorr.),  has  an  agreeable  odour, 
and  is  easily  soluble  in  carbon  bisulphide,  alcohol,  acetic  acid,  and 
benzene,  less  so  in  ethtr,  and  only  sparingly  in  light  petroleum. 

Aceti/l-cc-bromonajihthalene  is  obtained  by  the  action  of  acetic  chloride 
on  a-bromonaphthalene,  in  the  presence  of  aluminium  chloride  in  tlie 
cold.  The  prodiict  is  treated  with  water  and  purified  by  fractional 
distillation.  It  is  a  pale-yellow  oil,  and  boils  at  345 — 347°  (uncorr.) 
without  decomposition. 
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Acdyl-ft-hrnmovaphthaleve. —  The  /3-bromonaphtlialene  was  obtained 
from  /i-iiaplithylamine  by  Sandmeier's  reaction.  The  condensation 
with  acetic  chloride  takes  place  in  the  cold  ;  it  is,  however,  better  to 
heat  the  mixture.  It  crystallises  well  from  petroleum,  melts  at  102° 
(uncorr.),  and  is  very  soluble  in  carbon  bisulphide,  acetic  acid,  and 
benzene,  less  so  in  alcohol  and  ether,  and  still  more  sparingly  in  light 
petroleum. 

Paradiiodobenzene  and  1  :  4-dibromonaphthalene  gaA'e  no  acetyla- 
tiou  product  when  treated  with  acetic  chloride  and  aluminium  chloride 
in  carbon  bisulphide  solution.  E.   C.  R. 

A  New  Reaction  for  Dinitro- compounds.  By  J.  y.  Janov.sky 
(jBe/-.,  24,  971— 'J7-2j. — The  auth(jr  has  previously  observed  {Bur.,  19, 
2158)  that  the  nitro-derivatives  of  azobenzene  give  a  characteristic 
coloration  Avith  acetone  and  potash.  This  reaction  is  a  general  one 
for  dinitro-compounds,  but  is  not  given  by  raonouitro-compounds,  and 
may,  therefore,  be  used  for  determining  the  presence  of  the  former. 
The  reaction  is  carried  out  by  dissolving  a  few  milligrams  of  the 
compound  in  acetone,  and  adding  aqueous  po<ash  drop  by  drop.  A 
characteristic  coloration  is  formed,  the  intensity  of  which  is  increased  by 
the  further  addition  of  potash.  Dinitrobenzene  gives  a  reddish-violet 
coloration,  which,  after  a  time,  becomes  as  dark  as  potassium  per- 
manganate, and  is  changed  by  acetic  acid  to  dark-red,  and  b}-  hydro- 
chloric acid  to  yellow.  1:2:  -A-Dinitrotoluene  gives  a  blue  coloration, 
which  is  changed  by  acetic  acid  to  violet-red  ;  and  a-dinitronaph- 
thaleue  a  bluish-red  tint,  which  becomes  eosin-red  on  addition  of 
acetic  acid.  H.  G.  C. 

Synthesis  of  Hydrocarbons.  By  R.  Heise  {Ber.,  24,  "JQ^ — 772). 
— Gustavson  has  shown  that  by  the  action  of  propyl  bromide  on 
benzene  in  the  presence  of  aluminium  chloride,  isopropylbenzcne  is 
produced,  and  the  author,  after  confirming  this,  has  studied  the  re- 
action at  a  lower  temperature. 

Propylbenzene  (b.  p.  l.')4 — 160°;  16  grams)  is  obtained,  together 
with  higher  boiling  products  (-1  grams)  and  unaltered  benzene,  w^hen 
aluminium  chloride  (10  grams)  is  dropped  into  a  mixture  of  propyl 
bromide  and  benzene  (50  grams),  cooled  to  —'2!^,  and  maintained  at 
this  temperature,  Avith  frequent  shaking,  for  five  hours.  The  propyl- 
benzene was  identified  by  means  of  its  strontium  and  bainum  sulphon- 
ates,  as  well  as  by  the  melting  point  of  its  sulphonamide. 

When  propylbenzene  (50  grams)  is  heated  with  aluminium  chloride 
and  dry  hydrogen  chloride  for  six  hours  at  100",  a  mixture  of  meta- 
and  para-dipropylbenzene  (18  grams),  benzene  (6  grams),  and  un- 
altered or  regenerated  propylbenzene  is  obtained.  To  separate  the 
dipropylbenzeues,  the  mixture  is  sulphonated  by  heating  on  the 
water-bath  with  fuming  sulphuric  acid  (2  parts),  and  converted  into 
the  lead  salts,  from  the  aqueous  solution  of  which,  after  concentra- 
tion, needles  and  plates  separate,  the  former  in  the  smaller  quantity. 
The  needles,  which  prove  to  be  the  para-salt,  are  separated  from  the 
plates  by  treating  the  mixture  with  cold  water,  in  which  the  former 
are     sparingly    soluble.       Metadipropylbenzenesulphonic    acid     forms 
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elongated  tables,  which  easily  deliquesce  ;  the  lead  salt  crystallises  in 
very  thin,  glistening,  rectangular,  truncated  tables,  containing  1-^ 
mol.  HjO,  easily  soluble  m  cold  water;  the  barium  salt  forms  small, 
elongated  plates,  contains  1^  mol.  HoO,  and  is  readily  soluble  in 
water;  whilst  the  potassium  salt  crystallises  in  well-formed  tables, 
and  is  easily  soluble  in  water.  The  sulphotiamide  separates  from 
aqueous  solutions  in  very  long,  delicate  needles,  and  melts  at  195°. 

Parapropylisoprojjylbenzene  is  conveniently  prepared  from  para- 
bromocumene  ;  the  sulphonic  acid  crystallises  in  concentric  tufts  of 
needles,  does  not  deliquesce  in  the  air,  and  melts  at  59  —  60";  the  lead 
salt  forms  microscopic  aggregates  of  needles,  containing  1  mol.  HoO, 
and  is  somewhat  sparingly  soluble  in  water;  the  calcium  salt  crystal- 
lises in  tufts  of  very  long,  flat,  silky  needles,  belonging  to  the  oblique 
system,  which  contain  8  raols.  H2O,  and  slowly  effloresce  in  the  air ; 
whilst  the  barium  salt  forms  delicate  bunches  of  needles,  somewhat 
sparingly  soluble  in  water.  The  sulphonamide  separates  from  water 
or  dilute  alcohol  in  long,  delicate  needles,  and  melts  at  95 — 96°. 

When  propylbenzene  is  treated  with  isopropyl  bromide  and  alu- 
minium chloride  at  —2°,  a  mixture  of  para-  and  meta-propylisopropyl- 
benzene  is  obtained,  which  is  under  investigation.  A.  K.   L. 

The  Constitution  of  Cymene.  By  0.  Widma?^  (Ber.,  24, 
439 — -ioij). — The  researches  of  Fittig,  Fittica,  and  others  on  cymene 
have  led  to  the  conclusion  that  this  hydrocarbon  is  paramethyl- 
propyl benzene,  whilst  the  hydrocarbon  cumene,  with  which  it  is 
closely  related,  is  isopropylbenzene.  This  has  been  confirmed  by 
Jacobsen  (Abstr.,  1879,228),  who  again  prepared  a  paramethylpropyl- 
benzene  synthetically  and  found  it  to  be  identical  with  the  cymene 
obtained  from  camphor;  he  also  prepared  paramethylisopropyl- 
benzene  and  found  its  properties  to  be  qnite  distinct  from  those  of 
cymene.  There  appeared,  therefore,  to  be  no  doubt  as  to  the  existence 
of  the  normal  propyl  group  in  cymene,  but  from  the  ease  with  which 
the  latter  pa^^ses  into  compounds  containing  the  isopropyl  group, 
such  as  cumic  acid,  it  was  supposed  that  the  propyl  group  in  this 
compound  readily  undergoes  an  intramolecular  change,  passing  into 
the  isopropyl  group.  The  author's  experiments  on  thymol  led  him  to 
the  conclusion  that  this  change  depends  on  the  nature  of  the  group  in 
the  para-position,  a  methyl  group  causing  a  predisposition  to  the 
formation  of  propyl,  and  a  carboxyl  group  to  the  formation  of 
isopropyl  (Abstr.,  J886,  464).  His  further  investigation  has,  how- 
ever, shown  that,  whilst  this  conclusion  holds  when  a  methyl  group 
is  oxidised  to  carboxyl,  no  such  conversion  of  propyl  into  isopropyl  takes 
place  when  ethyl,  acetyl,  propyl,  or  isopropyl  is  converted  into  carboxyl. 
This  result  was  so  inexplicable  from  a  theoretical  point  of,  view  that 
the  author  undertook  a  thorough  revision  of  the  whole  question  of 
the  constitution  of  the  propyl  group  in  cymene,  and  has  obtained 
results  in  direct  contradiction  with  those  of  most  of  the  previous  work. 

The  investigation  consists  in  the  preparation  of  paramethyl- 
propylbenzene  and  paramethylisopropylbenzene,  and  a  comparison  of 
their  derivatives  with  those  of  the  cymene  obtained  from  camphor. 
Paramdhylpropijlbenzene  is  readily  obtained  by  the  action  of  sodium 
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on  a  mixture  of  parabromotoluene  and  propyl  bromide.  On  distilla- 
ti(in,  by  far  the  greater  portion  is  obtained  in  the  fraction  182 — 184°  ; 
and  on  redistillation,  it  boils  for  the  most  part  at  183 — 18-1'  (774  mm.), 
and  has  then  a  sp.  gr.  of  0'8682  at  lo"*.  Under  similar  conditions, 
cymeue  boils  at  175 — 177^  and  has  a  sp.  gr.  of  0'8602  at  lo",  and 
the  odour  of  the  two  hydrocarbons  is  quite  distinct.  On  sulphonation, 
the  synthetical  parainethylpropylbenzene  yields  a  mixture  of  two 
sulphonic  acids,  which  are  separated  by  the  different  solubility 
of  their  barium  salts.  Barium  methijipropijlbenzene-c(.-su}phonate 
(C,;H;,MePr"'S0:,)2lia  +  H.O  is  formed  in  much  the  larger  quantity, 
and  is  sparingly  soluble  in  cold  water;  it  cry.>tallises  in  lustrous,  six- 
sided  tablets,  which  are  unaltered  at  lUO',  and  only  lose  their 
water  of  crystallisation  slowly  at  140 — 160^.  Previous  investiga- 
tors have  found  this  salt  to  contain  3  niols.  HjO.  The  potassiuvt, 
salt,  C10H13SO3K  +  H3O,  crystallises  in  large,  four-sided  tablets, 
which  are  dehydrated  at  lOO",  whilst  the  sodium  salt,  which  has  the 
composition  4Ci,iH,3S03Na  -f  SHjO,  loses  2  mols.  H2O  in  the  exsiccator 
and  the  remainder  at  100°.  The  oc-sulphonamide,  C10H13SO2NH2,  forms 
large,  transparent,  monosymmetric  tablets  (a  :  6  :=  1'684  :  1 ; 
a  =  45°  51'),  melts  at  101 — 102\  and  on  oxidation  yields  the 
1.2.4-sulphamidoparatoluic  acid  obtained  by  Hall  and  Remsen 
(Abstr.,  1880,  2-37).  The  sulphonic  group  therefore  occupies  the 
position  2.  Barium  inethylpropylbe)izeiie-j3-sidphonate  can  only  be 
obtained  pure  by  repeated  fractional  crystallisation,  and  then  tbrnis 
short,  prismatic  needles  having  the  composition 

(C6H3MePi-S03)2Ba  +  4H2O  ; 

it  remains  unaltered  in  the  exsiccator,  but  becomes  anhydrous 
at  100°.  The  ft-sodmm  salt  crystallises  in  needles,  and  the  (i-sulph- 
onamide  separates  from  benzene  in  lustrous  scales  melting  at  112 — 113°. 

Fittica  states  that  both  cymene  and  paramethylpropylbenzenc 
yield  the  same  siibstances  by  the  action  of  nitric  acid,  namely,  a  solid 
and  a  liquid  nitro-derivative.  It  has  been  shown,  however,  by 
V.  Gerichten  and  Holleman  (Abstr.,  1878,  672;  1888,  454),  that  the 
solid  compound  has  quite  a  different  composition,  and  Widman  and 
Bladin  have  proved  that  the  liquid  portion  is  not  a  nitro-compound, 
but  consists  chiefly  of  paratolyl  methyl  ketone  (Abstr.,  1886,  541). 
The  author  has,  therefore,  also  examined  the  action  of  nitric  acid  on 
the  synthetical  methylpropylbenzene,  and  obtained  a  product  which  is 
not  parotolyl  methyl  ketone,  but  is  in  all  probability  a  nitro-derivative. 

Paramethyliso'propylhenzene  is  readily  obtained  from  the  parabromo- 
derivative  of  cumene  (isopropylbenzene),  by  treating  it  with  sodium 
and  methyl  iodide.  The  isopropylbenzene  was  prepared  by  acting  on 
benzene  with  iso[)ropyl  bromide  in  presence  of  aluminium  chloride, 
and  converted  by  bromination  into  parabromisopropylbenzene  boiling 
at  215 — 217°  (corr.).  The  product  obtained  by  the  action  of  sodium 
and  methyl  iodide  was  too  small  in  amount  to  purify  completely 
b}'  fractional  distillation,  but  the  portion  boiling  at  173 — 176^  had 
exactly  the  same  odour  as  cymene  ;  on  sulphonation,  it  yields  an  acid, 
the  barium,  salt  of  which  has  the  composition  (CioHi3S03)2Ba  -I-  SHaO, 
and  the  characteristic  appearance  and  properties  of  the  salt  obtained 
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in  the  same  manner  fi-oni  cymene.  The  sulphoiamide  crysta]]iseg 
from  dilute  alfohol  or  benzene  in  Instrons  plates  and  melts  at 
11-5 — 116^,  as  does  also  that  prepared  from  cjmene. 

Fix)m  these  results,  there  can  be  no  donbt  that  cymene  contains  the 
isopropyl  and  not  the  normal  propyl  group,  as  hitherto  supposed. 
The  frequent  change  of  one  group  into  the  other,  assumed  in  these 
compoands,  does  not  therefore  take  place,  as  all  are  in  reality  isopropyl 
compounds.  The  supposition  that  thymol  and  carvacrol  are  propyl 
deriratives  only  rests  on  their  relationship  to  cymene,  and  therefure 
these,  and  in  all  probability  all  naturally  occuiTing  terpenes  and 
camphors,  are  also  isopropyl  derivatives.  H.  G.  C. 

Cymene.  By  E.  Metee  (Ber..  24,  970— 971").— A  reply  to  the 
commnnication  of  Widman  (preceding  abstract),  in  which  the  author 
points  out  that  he  did  not,  as  might  be  assumed  from  Widman's 
paper,  repeat  and  confirm  Jacobsen's  experiments,  but  simply  analysed 
the  barium  salt  of  paraisopropyltoluenesulphonic  acid,  and  found  it 
in  agreement  with  Jacobsen's  result,  to  contain  1  mol.  H.O. 

H.  G.  C. 

Ethylpropylbenzene.  By  O.  Wilmax  (Ber.,  24,  456 — 459). — 
This  |:>aper  consists  chiefly  of  a  criticism  of  the  results  obtained  by 
V.  der  Becke  (this  vol.,  p.  183),  which  the  author  regards  as  very 
inc-omplete.  The  two  compounds  described  by  v.  der  Becke  as  nicta- 
aad  para-ethylpropylbenzenes  yield  amorphous  potassium  salts  and 
liquid  sulphonamides,  and  must  therefore,  iu  reality,  be  mixtures.  The 
evidence  adduced  in  proof  of  the  formation  of  diethylbenzene  and 
diisopropylbenzene  is  quite  insufficient,  and  it  is  hardly  probable, 
from  analogy  with  other  researches,  that  aluminium  chloride  should 
cause  an  elimination  of  side  chains  from  substituted  benzenes  at  the 
ordinary  temperature,  as  is  assumed  by  v.  d.  Becke.  The  latter  was 
unable  ro  obtain  the  two  sulphonic  acids  of  paraethylpropylbenzene 
described  by  the  author  (this  vol.,  p.  4^),  but  prepared  a  single 
sulphonamide  melting  at  84°.  This  is  probably  a  mixture  of 
the  author's  a-  and  S-sulphonamides,  which  melt  at  112 — 113°  and 
108°  respectively.  The  latter  compound  belongs  to  the  hexagonal 
system,  and  fornts  rhombohedral,  heniihedral  crystals  (arc  ^ 
1 :  10365).  H.  G.  C. 

Preparation  of  Nitroso-compounds.  By  C.  Willgeeodt  {Ber., 
24.  lA'^—l'i^h).—LinifrO'^onitropl-i.em:l.  X0i-Cf,Ho(X0)2-0H,  is  formed 
when  an  alcoholic  solution  of  picryl  chloride  is  boiled  with  two  molecular 
proportions  of  potassium  iodide  ;  formic  acid  or  gla-cial  acetic  acid  may 
be  advantageously  substituted  for  the  alcohol.  It  crystallises  from 
water  in  pale-yellow  needles,  which  readily  form  feathery  aggregates 
and  melts  at  122'^.  The  compound  is  readily  soluble  in  acids  and 
organic  menstrua,  it  does  not  change  blue  htmus  paper,  gives  a  red 
colour  with  concentrated  alkalis,  and  may  be  sublimed  without 
decomposition.  Its  tinctorial  properties  are  greatly  inferior  to  those 
of  picric  acid  ;  it  dyes  wool  yellow,  is  slightly  bitter  to  the  taste,  does 
not  give  the  nitroso- reaction,  and  is  extremely  stable  towards  oxidising 
ag-ents. 
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Dinifrnsovitrnplienol -anthracene ,  N02*C6H2fNO)2*OH,Ci4Hio,  is  pre- 
pared by  boiling  antliracene  with  an  alcoholic  solution  of  dinitroso- 
nitrophenol,  and  crystallises  in  long,  yellowish-red  needles  melting 
;it  IGO^  funcorr.).  The  corresponding  acenaphthene  derivative, 
N02"C6H2(NO)2*OH,Ci2Hin,  is  deposited  in  yellow  needles  melting  at 
168"  (uncorr.).  The  naphthalene  compotind,  N02"C6H2(NO)2'OH,CioH8, 
crystallises  in  pale-yellow  needles,  and  melts  at  150 — 151°  (uncorr.). 
Binitrosonitrophenolhenzene  is  also  crystalline,  but  decomposes  on 
exposure  to  air. 

DinitrnHonitrophenylazohenzpne,  N02'C6H2(NO)2'N2Ph  (m.  p. 
215 — 218°),  may  be  prepared  by  the  net  ion  of  glacial  acetic  acid  and 
potassium  iodide  or  bromide  on  picrylphenylhydrazine,  oi'  by  heat- 
ing trinitrophenylazobenzene  with  glacial  acetic  acid  and  potassium 
iodide.  Trinitroozobenzene,  when  i-educed  with  iodine  in  glacial 
acetic  acid  solution,  yields  the  second  dinitrosoazo  -  derivative 
(m.  p.  225"). 

Dinitronitrosophenylparabromazobenzene  may  be  obtained  by  the 
action  of  concentrated  solution  of  hydrogen  bromide  in  glacial 
acetic  acid  on  picrylhvdrazine  or  trinitrophenylazobenzene. 

J.  B.  T. 

Action  of  Chlorine  on  Resorcinol.     By  T.  Zincke  and  S.  Rabi- 

NOwiTscH  {Ber.,  23,3766—3784;  24,  912-923).— By  the  action  of 

chlorine  on  resorcinol  in  chlorofoi'm  or  acetic  acid  solution,  the  first 

product  is    trichlororesorcinol,   C6HCl3(OHJ2  (CI3  =  2:4:6),  which 

crystallises  in  white  needles  and  melts  at  83°.    On  further  chlorination, 

the  pentachlororesorcinol,  C6HCI5O2,  obtained  by  Stenhouse  by  acting 

on  resorcinol  with  potassium  chlorate  and  hydrochloric  acid,  is  formed, 

and  the  author  .states  that  it  is  much  more  readily  prepared  by  the  new 

method.  As  was  to  be  expected  from  Zincke's  researches  on  the  action  of 

chlorine  on  other  phenols  (Abstr.,  1888, 1277;  1889,599,  967;  1890,488, 

1 1 08),  this  is  not  a  chloroxy-compound  of  the  formula  C6HCl3(OCl)2,  but 

CCl'CO-CCl 
has  the  constitution    ' '      ^^„    1^  '    the  group,   C(0H)!C'C1,    having 

been  converted  into  C0*CCl2.  It  is  not  .so  unstable  as  stated  by 
Liebermann  and  Dittler  (this  Journ.,  1873,  62),  the  fact  that  the 
clear  crystals  became  clouded  being  due  to  the  absorption  of  water 
with  formation  of  an  unstable  hydrate.  It  has  all  the  properties 
described  by  Stenhouse,  liberates  iodine  from  potassium  iodide 
solution,  and  yields  trichlororesorcinol  on  reduction.  The  statement 
of  Claasen  (Abstr.,  1878,  867)  that  pentachlororesorcinol  on  reduction 
yields  a  trichlororesorcinol  melting  at  69°  is  incorrect.  Pentachloro- 
resorcinol boils  at  160°  under  25  mm.  pressure  without  decomposition, 
and  is  converted  into  hexachlorobenztne  by  phosphorus  pentachloride 
at  :100\ 

When  the  pentachloro-compound  is  triturated  with  water,  the  hydi-ate 
is  first  formed,  and  then  gradually  dissolves  ;  this  solution,  after  a 
time,  deposits  a  voluminous  precipitate  consisting  of  microscopic 
needles  of  a  new  acid  ;  after  crystallisation  from  light  petroleum,  it 
melts  at  122 — 1 23°,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  scarcely  at  all  in  water.     In  place  of  water,  a  solution  of  sodium 
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acetate  may  be  employed  aud  the  solution  precipitated  with  liydTO- 
ohloric  acid.  The  new  compound  is  an  acid  of  the  composition 
CeHsCljOs,  and  does  not  yield  trichlororesorcinol  on  reduction  ;  it  can, 
therefore,  no  longer  contain  a  six-carbon  ring,  and  does  not  contain 
a  hydroxy]  group,  but  on  boiling  with  water  loses  carbonic  anhydride 
formino-  a  volatile  oil,  which,  as  wnll  be  shown  later,  is  an  orthodike- 
tone,  and  has  the  constitution  CHClo-CO-CO-CHiCHCl.  Hence  it 
follows  that  the  acid  from  which  it  is  obtnined  must  have  the  con- 
stitution CHCL-C0-CC1o-CH:CC1-C00H,  the  formation  of  which 
from  pentachlororesorcinol  can  be  readily  understood.  It  is,  therefore, 
dichloracetyltrichlorocrotonic  acid.     The  amide  of  this  acid, 

CHCl.-CO-CCl^CHICChCONHo, 

is  obtained  by  the  action  of  dry  ammonia  on  a  cold  benzene  solution 
of  pentachlororesorcinol,  and  forms  slender,  colourless  needles,  melts 
at  166°,  and  is  soluble  in  hot  water  and  hot  dilute  hydrochloric  acid. 

If  the  decomposition  of  the  acid  with  water  be  carried  out  in  a 
distillation  flask,  the  product  of  the  reaction  distils  over  with  the 
steam,  as  an  oil,  which,  after  fractionating  in  a  vacuum  and  recrystal- 
lisation  from  light  petroleum,  forms  broad,  yellow  needles  or  plates, 
melts  at  94",  and  boils  at  90 — 92°  under  25  mm.  pressure.  It  has 
an  odour  resembling  that  of  quinone  and  chloropicrin  and  is  readily 
soluble  in  alcohol,  ether,  benzene,  and  acetic  acid.  It  has  the  com- 
position CsHsClsO-i,  and  is  an  orthodiketone,  as  it  unites  with  ortho- 
toluylenediamine  forming  a  quinoxaline  derivative,  C10H9CI4N2,  whicli 
crystallises  from  light  petroleum  in  yellowish,  matted  needles  melting 
at  96°.  With  hydroxylamine,  it  yields  a  monoxime,  CsHsClsiNOH, 
crystallising  from  benzene  in  transparent,  prismatic  crystals  melting 
at  110°.  The  only  formula  which  such  an  orthodiketone,  obtained 
from  pentachlororesorcinol,  could  have  is  CHCKCH-CO'CO-CHCla, 
and  it  is  therefore  dichlorom ethyl  chlorovmyl  orthodiketone.  By  the 
action  of  alkalis,  it  is  decomposed,  monochloracetylene  being  formed, 
a  reaction  for  which  ro  thoroughly  satisfactoi-y  explanation  can  as  yet 
be  proposed.  It  is  also  acted  on  by  phosphorus  pentachloride  with 
formation  of  a  substance  which  appears  to  be  CCl2!CCl-CCl2*CH;CHCl, 
but  has  not  been  obtained  pure. 

When  pentachlororesorcinol  is  subjected  to  further  treatment  with 

chlorine  in  chloroform  or  acetic  acid  solution,  it  takes  up  another  two 

atoms  of  the  halogen  forming  hepiachlororesorcinol  or  heptacJilorometa- 

CCU  —  CO— CCI^ 
diketohexamethylene,   I      1,    „^,     '  „  ".      It   is    most   readily    obtained 
uJH.0rU0l2'CU 

from  the  mother  liquors  of  the  pentachloro-compound,  which  already 

contain  it  in  quantity,  by  the  further  action  of  chlorine,  distilling  off 

the  chloroform,  and  fractionating  the  residual  oil  under  25 — 30  mm. 

pressure.     It  then  boils  at  170 — 175°,  the  fresh    distillate  foi-ming  a 

colourless  oil    which  gradually  solidifies  to  a  hard,  cr^'stalline  mass  ; 

it  melts  at  50°  and  is  readily  soluble  in  alcohol,  ether,  benzene,  and 

chloroform.        On    reduction   with    stannous  chloride,  it   also    yields 

trichlororesorcinol,  but  could  not  be  converted  into  a  compound  of  the 

composition  C6C1602. 

On    treatment    with   w^ater,  oily  products  are   obtained,  but  well 
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characterised  com  pounds  containinp;  an  open  chain  of  carbon  atoms 
are  formed  bj  the  siinnltaneous  action  of  haloj^en  and  water. 

Chlorine  nnd  water  yield  an  acid  of  the  composition  CcHoCIhOs, 
which  crystallises  from  benzene  in  thick,  lustrous,  nodular  aggregates 
of  needles,  melts  at  139 — 14(r,  and  is  readily  soluble  in  alcohol, 
etiier.  and  hot  benzene,  sparingly  in  light  petroleum.  Its  nnefhyl  salt, 
C7H4C1><0;„  obtained  by  the  action  of  methyl  alcohol  and  sulphuric 
acid,  crystallises  from  dilute  acetic  acid  in  nacreous  plates  and  melts  at 
68°.  The  acid  readily  undergoes  decomposition,  sets  iodine  free  from 
potassium  iodide,  and  on  warming  Avith  water,  loses  carbonic  an- 
hydride and  hydrogen  chloride  forming  the  compound  C5CI4O2.  The 
latter   appears    to    contain   a   rina:   of   five  carbon  atoms,  for  it  be- 

CChCCl. 
haves  very  like   the  compound  \\      nm  ^^^'  P^'^P^i'^d  by   Zincke 

and  Kiister  (Abstr.,  1890,  754).  For  a  substance  of  the  composition 
CSCI4O2,  containing  a  five-carbon  ring,  two  formulae  are  possible, 
namely : — 

CC1-C0^^„  CC1-C0^^„, 

tlci-cci  >^°  ^^■<'  t!cico>^°''- 

The  compoiiud  does  not  react  with  orthodiamidotoluene,  and  on 
treatment  with  alkalis,  yields  a  mixture  of  dichloracrvlic  acid, 
CHC1:CC1-C00H,  and  dichloracetic  acid,  CHCla-COOH,  which  proves 
that  the  second  formula  is  correct. 

For  the  acid  C6H2CUO3,  only  two  formulte  are  possible,  at  whatever 
point  the  opening  of  the  ring  in  heptachlororesorcinol  takes  place, 
namely  : — 

I.  CCU-CO'CClo-CHCl-CCVCOOH. 
II.  CCl3-CHCl-CCl2-CO-CCl2-COOH. 

The  formation  of  the  above  tefrarhlorodiketodihydropeiitene  does  not 
decide  between  these  two  formulce,  but  the  authors  regard  the  first  as 
the  more  probable,  according  to  which  it  is  fricJiIoraceti/lpenfachloro- 
hntyric  acid.  In  favour  of  this  "sdew,  is  the  fact  that  it  is  converted 
b}^  alkalis  into  chloroform  and  a  substance  which  behaves  as  a  dicarb- 
oxylic  acid. 

The  corresponding  dicMorobromopentacliloracetylhutyric  acid, 
CCI.Br-CO-CCl/CHCl-CCla-COOH,  is  obtained  by  treating  hepta- 
chlororesorcinol with  bromine  and  water,  and  crystallises  from  benzene 
in  beautiful,  lustrous  prisms  melting  at  149°,  and  readily  soluble  in 
alcohol  and  ether,  sparingly  in  light  petroleum.  It  closely  resembles 
the  chlorine  derivative,  and  on  boiling  with  water  yields  a  mixture  of 
the  compounds  C5CI4O2  and  CsCl^BrOo,  whilst  with  alkalis  it  yields 
dichloi-obromomethane  and  the  above-mentioned  dicarboxylic  acid. 

CChCO 
TefracMorodiketodihydropentene,  11       p,^!^CCl2,  the  preparation   of 

which  has  already  been  described,  crystallises  from  light  petroleum 
in  thick,  transparent,  rhombic  tablets,  melts  at  75 — 76°,  is  volatile 
with  steam,  and  has  a  peculiar,  penetrating  odour.  It  dissolves  readily 
in  alcohol,  ether,  benzene,  and  hot  light  petroleum,  scarcely  at  all  in 
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water,  and  is,  as  previously  stated,  converted  by  alkalis  into  dichlor- 
aietic  and  a-/:}-dicliloracrylic  acids.  The  identity  of  the  latter  with 
the  a-/^-compound  described  by  Bennett  and  Hill  (Abstr.,  1879,  616), 
and  by  Ciamician  (Ber.y  16,  2392),  was  proved  bj'  direct  comparison, 
but  the  authors  find  the  melting  point  to  be  1"  hig-her  than  previously 
given,  namely,  87 — 88°,  and  have  been  unable  to  confirm  Hill's  state- 
ment that,  on  boiling  witli  baryta-water,  it  yields  carbonic  anhydride, 
chloracetylene.  and  malonic  acid. 

Ammonia  acts  on  the  diketone  in  benzene  solution  forming  a  com- 
pound which  crvstallises  in  transparent  prisms,  melts  at  190°,  and 
probablv  consists  of  the  amide,  CHClo'CO-CCKCCl-COXHo.  The 
corresponding  anilide,  CHCl,-CO-CCi:CCl'CO-NHPh,  is  formed  by  the 
action  of  aniline  in  acetic  acid  solution,  and  forms  slender,  white 
needles  melting  at  162°.  In  alcoholic  solution,  aniline  reacts  in  a 
different  manner,  forming  a  compound  CnHeClaOaN,  which  crystal- 
lises in  long,  yellow  needles,  melts  at  143°,  and  may  possibly  be  a 
pyridone  de!-ivative. 

By  the  action  of  phospborus  pentachloride  on  the  ketone,  a  sub- 
stance of  the  composition  CaClbO  is  obtained,  which  might  have  the 

CCL'CClo 
constitution   A^,/ ^,p,/x^CO.     Against  this  view  is  the  fact  that  by 

the  further  action  of  phosphorus  pentachloride  at  300°  it  yields  per- 
cldordhane,  C^Cle,  and  an  oily  compound  having  the  approximate 
composition  C3CI4O.  The  oxygen  can  therefore  hardly  be  present  as 
ketonic  oxygen.  H.  G.  C. 

Nitration  of  Aromatic  Amines.  By  E.  j^oeltixg  and  L. 
Stoecet.in  {Ber.,  24,  564- — 572).- — The  nitration  is  effected  by  dis- 
solving the  amine  in  sulphuric  acid  and  adding  to  the  well-cooled 
solution  a  mixture  of  concentrated  nitric  and  sulphuric  acids.  After 
remaining  half  an  hour  or  so,  the  mixture  is  ponred  on  to  ice  and  neu- 
tralised with  soda.  It  is  advisable  to  add  a  small  quantity  of  cai-b- 
amide  to  the  solution  before  nitration,  in  oi'der  to  destroy  any  nitrous 
acid  which  msy  be  formed.     The  ftJlowing  results  were  obtained  : — 

Metatoluidine  gives  as  the  chief  product  paranitrotoluidine 
[NHo :  Me  :  NO2  =1:3:4],  together  with  a  small  quantity  of  the  two 
ortlionitro-derivatives. 

Orthoxybdine  [NH2 :  Me-j  =  1:2:3]  yields  a  mixture  of  the  para- 
nitro-compound  [1:2:3:4]  (m.  p.  =  114°)  and  the  orthonitro-com- 
pound  [1:2:3:6]  (m.p.  =  64-65°). 

Orthoxylidine  [NHo  :  Me2  =  1:3:4]  gives  mainly  the  meta-com- 
pound  [1:3:4:5]  and  a  small  quantity  of  the  ortho-compound 
[1  :  3  :  4  :  2]  or  [1  :  3  :  4  :  6].  The  former  crystallises  from  alcohol 
in  beautiful,  reddish-yellow  needles,  and  melts  at  136 — 137°.  The 
latter  crystallises  in  brown  needles,  and  melts  about  80°. 

Metaxylidine  [NH2  :  Me.  =  1:2:6]  yields  i\m  inetanifro-cowpovnd 
[1:2:6:  3],  which  crystallises  from  alcohol  in  sulphur-coloured 
needles,  and  melts  at  81 — 82^.  The  acttyl  compound  forms  long, 
white  needles,  and  melts  at  170°.  The  same  acetyl  compound  is  ob- 
tained by  nitrating  acetometaxylidine  dissolved  in  5  parts  of  sulphuric 
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acid  with  one  nioleculiir  pi'oportion  of  nitric  acid  (97 — 98  percent.).  If 
acetoMutiixylidine  be  nitrated  in  10  parts  of  sulphuric  acid  with  two 
molecular  proportions  of  nitric  acid,  a  (Zmi7ro-compound  is  obtained, 
which  crystallises  from  alcohol  in  white  needles,  melts  at  225 — 226°, 
and  yields  a  diniiroxylidine  melting  at  177°.  It  has  the  constitution 
[NHAc  :  Me2  :  (N02)2  =1:2:6:3:5],  since  the  diamine  obtained 
from  it  by  reduction  does  not  combine  with  phenantbraqninone. 
When  treated  with  nitrous  acid,  it  readily  yields  diazo-compounds. 

The  author  concludes  from  the  above  results  that  on  nitrating  the 
xyliilines  in  sulphui-ic  acid  solution,  the  amido-group  has  no  influence 
on  the  position  taken  up  by  the  nitro-group,  and  that  the  latter 
displaces  the  same  hydrogen  atom  as  it  does  in  the  case  of  the  xylenes. 

Mesidine  [NHo  :  Mcs  =1:2:4:6],  when  treated  under  similar 
conditions  to  the  above  with  one  molecular  proportion  of  nitric  acid, 
yields  mononitromesidine  melting  at  73 — 74°  and  identical  with  the 
product  obtained  by  Maule,  Knecht,  and  Ladenburg.  With  two 
molecular  proportions  of  nitric  acid,  a  dinitromesidineis  obtained.  It 
crystallises  in  beautiful  needles,  melts  at  193°,  and  is  identical  with 
the  product  obtained   by  Fittig  and  Ladenburg. 

Pseudocuniidine  [NH.  :  ^Mca  =1:2:4:5]  does  not  easily  yield 
a  nitro-compound  unless  special  precautions  are  taken,  and  resinous 
products  are  formed  undei-  most  conditions.  The  best  method  of 
nitration  is  the  following  : — Finely  powdered  cumidine  niti-ate 
(10  grams)  is  gradually  added  to  sulphuric  acid  cooled  to  —17°  to 
—  10°,  the  mixture  poured  on  to  ice  and  fractionally  neuti'alised  with 
alkali,  when  the  ortho-compound  separates  first  ;  the  temperature 
must  be  kept  below  0°  and  an  excess  of  alkali  is  to  be  avoided.  The 
product  consists  of  80 — 85  per  cent,  of  the  ortho-  and  18 — 20  percent, 
of  the  meta-compound.  If  20  parts  of  sulphuric  acid  be  used  instead 
of  10  parts,  the  yield  of  meta-compound  is  increased  to  25  per  cent. 
The  two  nitrocumidines  are  also  obtained  by  nitrating  aceto- 
pseudocumidine  in  sulphuric  acid  solution. 

Isodui'ene  [NHo  :  Me^  =1  :  2  :  3  :  4  :  6]  is  also  somewhat  difficult 
to  nitrate,  and  the  same  precautions  must  be  taken  as  for  psendo- 
cumidine.  Nitroisodurtne  crystallises  from  alcohol  in  yellowish-brown 
needles  and  melts  at  87 — 88".  E.  C.  R. 

Reactions  of  Oxyalkyl  Derivatives  of  Dimethylaniline.  By 
E.  Grimaux  {Covrpt.  rend.,  112,  290—293). — Metethoxydimethyl- 
aniline  (dimetbylmetaphenetidine),  when  treated  with  cai'bonyl 
chloride  in  presence  of  aluminium  chloride,  yields  a  blue  colouring 
matter ;  whilst  dimethylaniline  itself,  under  the  same  conditions, 
yields  a  violet  product.  The  blue  substance  has  great  tinctorial 
power,  and  gives  a  very  pure  blue  shade  on  silk,  wool,  and  cotton 
mordanted  with  tannin.  When  heated  with  sulphuric  acid  at  100"",  it 
yields  a  red,  fluorescent  substance  resembling  the  product  obtained 
by  heating  dimethylmetamidophenol  with  dehydrating  agents.  From 
its  mode  of  formation,  it  is  probable  that  this  colouring  matter  is  a 
hexaniethyl-  and  triethoxy- derivative  of  magenta, 

CCirC6H3(NMe2)-OEt]3, 

▼OL.    LX.  3   u 
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the  inti'oduction  of  tlie  ethoxy-group  having  changed  the  colour  from 
violet  to  blue. 

Metethoxydimethylanilirie  yields  a  nitroso-compound,  which  re- 
sembles the  corresponding  derivative  of  dimethjlaniline,  but  gives  no 
compound  similar  to  Meldola's  blue  ^th  /3-uaph.thol,  and  no  deriva- 
tive analogous  to  methylene-blue.  "With  phthalic  anhydride  alone, 
the  base  undergoes  no  change,  but  in  presence  of  zinc  chloride  or 
sulphuric  acid,  it  forms  a  red,  fluorescent  compound  which  seems  to  be 
identical  with  rliodamine.  When  heated  with  arsenic  acid  at  175^,  it 
yields  a  rose-coloured  product  which,  seemingly,  is  not  an  oxidation 
product,  but  results  from  the  formation  and  subsequent  condensation 
of  dimethylamidophenol.  "With  phthalic  chloride,  a  green  colouring 
matter  is  formed  similar  to  that  obtained  fri)m  dimethylaniline ;  with 
dimethylmetamidobenzoic  chloride,  a  beautiful  blue  colouring  matter 
is  obtained  ;  with  chloroform  and  sodium  hydroxide,  a  pink  substance. 
When  the  base  is  gently  heated  with  phenyl.sulphcmic  chloride,  there 
is  a  violent  reaction,  and  a  blue  compound  is  formed,  wbicb  very  rapidly 
changes  to  yellow.  Benzaldehyde  and  zinc  chloride,  and  "  phenyl- 
chloroform  "  also  produce  colouring  matters. 

Dimethylorthoanisidine  behaves  in  a  very  different  manner.  It 
yields  no  colouring  matters  with  carbonyl  chloride,  phthalic  anhydr- 
ide, chioi'oform  and  sodium  hydroxide,  benzaldehyde,  or  "  phenyl- 
chloroform."  With  sodium  nitrite,  it  yields  no  nitroso-derivative 
analogous  to  nitrosodimethylaniline,  and  in  this  respect  it  resembles 
dimethylorthotoluidine.  With  arsenic  acid  at  175°,  or  with  phenyl- 
sulphonic  chloride,  it  yields  a  blue  colouring  matter,  which,  however, 
is  formed  when  the  hydrochloride  is  heated  alone  at  175 — 180°. 

Neither  the  ortho-  nor  the  meta-base  yields  colouring  matters  wath 
cupric  chloride. 

The  results  show  that  the  substitution  of  an  oxyalkjd  radicle  for 
hydrogen  greatly  modifies  the  reaction  aptitude,  and  also  the  tint  of 
the  colouring  matters  formed.  The  properties  of  the  derivative  are 
also  largely  dependent  on  the  position  of  the  substituted  radicle. 

C.  H.  B. 

Action  of  Acid  Chlorides  on  Orthodiamines.  By  A.  Bis- 
TRZYCKI  and  G.  Cybl'L:-ki  {Brr..  24,  631 — Go-4). — Wiienorthotoluylene- 
diamine  (1  mol.)  is  heated  with  benzoic  chloride  (1  mol.)  in  benzene 
solution,  the  principal  product  is  the  dibenzoyl  derivative  (m.  p. 
263 — 264°)  :  but  a  considerable  quantity  of  the  monobenzoyl  deriva- 
tive (m.  p.  193 — 194°)  is  also  formed;  even  when  the  conditions  of 
the  experiment  are  varied,  the  dibenzoyl  derivative  is  always  pro- 
duced in  the  larger  quantity,  and  no  anhydro-base  is  obtained. 

Biphenijlacetyltuhiylenediamine,  C6H3]\Ie(XH*CO*CH2Ph)2,  is 
formed,  together  with  the  mono-derivative,  when  orthotoluylenedi- 
amine  is  heated  with  phenvlacetic  chloride  in  benzene  solution.  It 
crystallises  from  alcohol  in  long,  lustrous  needles,  melts  at  174 — 176'', 
and  is  moderately  easily  soluble  in  hot  benzene,  but  almost  insoluble 
in  ether  and  light  petroleum. 

Phenylacetijltolinjlenediamine,  XH-j-CgHsMe-NH-CO-CHsPh,  crystal- 
lises from  hot   alcohol  in  small,  slender  needles,  melts  at  194 — 195°, 
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and  is  readily  soluble  in  boiling  benzene,  but  insoluble  in  light 
petroleum. 

Orthotolujlenediamine  and  benzenesulphonic  chloride  react  in 
benzene  solution  yielding  the  hydrochloride  of  the  base 

XH.-CeH.Me-XH-SOoPh, 

and  a  very  small  quantity  of  a  compound  which  is  insoluble  in  dilute 
hydrochloi'ie  acid. 

Acetic  chloride  converts  orthotoluylenediamine  into  ethenyl- 
toluvleneamidine  when  the  reaction  takes  place  at  the  ordinary  tem- 
perature, but  at  0"  a  considerable  quantity  of  the  diacetyl  derivative 
of  the  diamine  is  also  produced.  F.  S.   K. 

Paramidocarbinols.  By  0.  Fischer  and  G.  Fischer  (B>^r.,  24, 
723  —  729). — The  simplest  paramidocarbinol,  pai'amidobenzyl  alcohol, 
NH2"C6H4*CH2'OH.  has  not  hitherto  been  obtained.  It  is  readily  pre- 
pared by  reducino"  the  corresponding  paranitrobenzyl  acetate  {AnnaJen, 
147,  3-i3)  with  stannous  chloride.  The  acetyl  group  is  eliminated  at 
the  same  time,  and,  after  removal  of  the  tin,  a  solution  of  paramido- 
benzyl  alcoliol  hydrochloride  remains.  On  addition  of  sodium  carbonate 
solution,  the  base  is  deposited  as  a  microcrystalline  powder,  and,  on  re- 
crystallisation  from  alcohol,  forms  beautiful,  colourles.s,  silvery  platca 
melting  at  95°.  It  reduces  silver  from  solutions  of  the  iiitrate.  The 
hydrochloride,  XH.2'C6H4'CH2'0H,HC1,  crystallises  in  long,  slender, 
colourless  needles,  and  ma}' be  volatilised  unchanged  at  130°  in  a  current 
of  hydrogen.  In  air,  however,  it  becomes  yellow  at  100 — 120°,  and  then 
colours  silk  yellow,  but  becomes  colourless  on  redissolving  in  water. 
This  change  of  colotir  is  almost  certainly  due  to  elimination  of  water 

and  formation  of  the  compound  CsHi-c^  I      '     ,    which,    from  analogy 

-1^  xi2Vy  I 

with  the  rosanilines,  should  be  coloured ;  the  elimination  of  water 
is,  however,  never  complete.     The  hydrohromide, 

NH2-C6H4-CH2-OH,HBr, 

resembles  the  hydrochloride,  and  also  becomes  yellow  at  100°  in  the  air; 
the  oxahife,  XH2-CgH4-CH2-OH.2C2H204,  crjst-allises  in  small,  colour- 
less needles,  and  melts  with  decomposition  at  173°.  The  acetyl  com- 
pound, NHAc-CfiH4-CH2"OH,  crystallises  in  slender,  colourless  needle-;, 
melts  at  188°,  and  is  almost  insoluble  in  water  and  ether,  but  dissolves 
readily  in  acetic  acid.  The  benzoyl  compound,  NHBz-CiHi-CHo'OH, 
is  obtained  by  the  action  of  benzoic  chloride  and  aqueous  soda, 
and  crystallises  from  acetic  acid  in  silvery  plates  melting  at  223°. 
With  beuzaldehyde,  amidobenzyl  alcohol  forms  the  benzylidine 
compound,  CHPhiN-CsHi-CHo-OH,  which  crystallises  in  stellate  ag- 
gregates of  slender,  greyish-Avhite  needles,  and  melts  at  95°.  The 
corresponding  derivative  obtained  from  salicylaldehyde  forms  yel- 
lowish-red, silky  needles  melting  at  163',  and  that  from  cinnam- 
aldehyde  crystnllises  in  colourless  plates,  and  melts  at  155°. 

The  compound  obtained  by  0.  Fischer  and  Ro.ser  from  benzhydrol 
and  aniline,  and  foi-ther  investigated  by  Fischer  and  Frankel  (Abstr., 

S  a  2 
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1881,  587  ;  1888,  5G),  is  identical  with  the  paramidotriplienjlrQethane 
obtained  bj  Baeyer  and  Lohr  from  paranitrobenzaldehyde  and  benzene, 
and  is  not,  therefore,  as  previously  supposed,  an  ortho-derivative.  The 
triphenylmethanecarboxylic  acid  obtained  from  it  must  also  be  a  para- 
derivative.  H.  G.  C. 

Sodiuin  Compounds  of  Aromatic  Anilides  and  Amines.     By 

G.  MixuxNi  (Gazzetta,  20,  721 — 728). — The  author  mentions  that  his 
attempts  to  prepare  compounds  of  the  type  COOEt'CHAc-XR'Ph  by 
the  action  of  the  sodium  anilido-compounds  on  ethyl  chloracetoacetate 
were  cut  short  by  the  publication  of  Paal  and  Otten's  results  (Abstr., 
1890,  1415),  and  that  he  is  at  present  examining  the  constitution  of 
the  alkaline  anilido-compounds.  reserving  the  right  of  further  investi- 
gation in  that  field.  S.  B.  A.  A. 

Action  of  Selenyl  Chloride  on  Aromatic  Tertiary  Amines. 

By  E.  GoDCHAUX  (Ber.,  24,  705 — 767). — SelenodimetJiylaniline, 
Se(C6H4-NMe2)o,  is  prepared  by  gradually  adding  50  grams  of  selenyl 
chloride  (1  mol.)  dissolved  in  ether  (30  c.c.)  to  a  cooled  solution  of 
10  grams  of  dimethylaniline  (2  mols.)  in  ether  (100  c.c.)  ;  a  dark- 
bro"svn  mass  separates  which,  after  decanting  the  ether  (see  below), 
is  dissolved  in  dilute  hydrochloric  acid,  and  an  excess  of  sodium 
hydroxide  added  to  the  filtrate;  the  dimethylaniline  is  then  removed 
by  a  current  of  steam,  and  the  remaining  oil  washed  successively  with 
water,  alcohol,  and  ether,  when  it  solidifies;  it  is  then  pressed  between 
filter-paper,  dried,  and  crystallised  from  alcohol.  The  yield  is  .small, 
and  the  compound  is  generally  of  a  brown  colour ;  it  is  obtained  pure, 
however,  by  evaporating  the  above-mentioned  ethereal  solution,  heat- 
ing with  water  on  the  water-bath  to  remove  the  dimethylaniline,  and 
crystallising  from  alcohol.  It  forms  yellowish  needles,  melts  at  124°, 
and  is  sparingly  soluble  in  cold  alcohol  and  ether.  The  sulphate, 
Ci6H2oX2Se,H.:S04,  crystallises  in  long,  colourless  needles,  melts  at 
55°,  and  is  very  easily  soluble  in  water ;  the  picrate, 

forms  small,  yellow  plates,  and  melts  at  135'. 

Selenodiethylaniline,  Se(C6H4*NEt2)o,  is  obtained  in  a  manner  similar 
to  the  dimethyl  derivative,  but  the  yield  is  greater.  It  forms  colour- 
less, asbestos-like  needles,  melts  at  83°,  and  is  moderately  soluble  in 
cold  alcohol  or  ether,  and  very  easily  in  the  boiling  liquids.  The 
hydrocMuride,  C2oH26l^2Se,2HCl,  melts  at  73°  ;  the  picrate  crystallises 
from  alcohol  in  .small,  yellow  plates  and  needles,  melts  at  135",  and 
is  easily  soluble  in  hot  alcohol.  A.  R.  L. 

Triazobenzene.     By  G.  Oddo  (Gazzetta,  20,  798— 802) .—Tnazo- 
N 
benzene,  PhX<^ii ,  may  be  prepared  by  the  action  of  phenylhydrazine 

on  diazobenzene  tribromide.  A  mixture  of  diazobenzene  chloride 
(O'l  mol.),  bromine  (20  grams),  and  concentrated  hydrobromic  acid 
(50  grams)  is  agitated  in  the  cold,  and  phenylhydrazine  (40  grams) 
added  to  the  strongly-cooled  product.     The  reaction  takes  place  in 
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accordance  with  the  equation  PhN.Bi-s  +  2NHPh-NH.,  =  PhNj  + 
CeH^NHo.HBr  +  PhN,tI;,HBr,  and  the  yield  is  almost  theoretical. 

Triazobeuzene  is  a  pale-yellow  liquid,  havinj;^  an  o  lour  of  bitter 
almonds  ;  it  burns  when  lighted,  with  a  slight  explosion.  It  boils  at 
157'5 — 158°  with  partial  decomposition.  It  may  be  distilled  un- 
changed under  reduced  pi-essui-e.  It  is  partially  decomposed  0:1 
exposure  to  the  sun's  rays.  Its  sp.  gr.  =  112399  at  0^/4'' ;  its  refractive 
index  ==  l')597  for  yellow  light.      It  remains  liquid  at  — 33°. 

S.  B.  A.  A. 

Constitution  of  the  Amido- derivatives  of  Hyiroxylamine. 
By  G.  MiNUNXi  (6'azze^to,  20,  657— 670).— The  author  has  previously 
obtained  (Abstr.,  1890,  256)  a  white  compound,  CijlIijNoO,  melting  at 
166',  by  heating  a  mixture  of  benzhydroxamic  acid  with  phenyl- 
hydrazine  at  130 — 140^.  This  substance  is  not  a  hydrazone,  as  was 
then  supposed,  but  is  identical  with  Fischer's  benzoylphenylhydr- 
azine,  NHBz-NHPh  (Abstr.,  1878,  308),  and  yields  Tafel's  methyl- 
benzoylphenylhydiazine,  NHBz'NMePh,  melting  at  152 — 153^ 
(Abstr..  1885,  1060)  on  treatment  with  metliyl  iodide.  When 
benzhydroxamic  acid  and  phenylhydrazine  are  heated  together  below 
100°,  only  benzoylphenylhydrazine  and  gaseous  products  are  formed. 

If  a  mixture  of  benzhydroxamic  acid  and  aniline  in  molecular  propor- 
tion is  heated,  benzanilide  is  obtained.  After  discussing  at  length 
Lossen's  and  Tiemann  and  Kriiger's  (Abstr.,  1885,  790)  arguments  in 
favour  of  the  formulas  OH-CPh-NOH  and  NHBz-OH  respectively,  as 
representing  the  constitution  of  benzhydroxamic  acid,  the  author  con- 
cludes that  the  second  formula  is  stx"ongly  confirmed  by  the  formation 
of  benzoylphenylhydrazine  and  benzanilide  from  that  compound,  since 
the  reactions  occur  under  conditions  unfavourable  to  molecular  change, 
and  as  other  amides  yield  analogous  compounds  under  similar  condi- 
tions. S.  B.  A.  A. 

Amidoximes.  By  F.  Tiemann  (Ber.,  4,  801— 803).— The  com- 
pounds  obtained  from  aromatic  amines  and  cyanogen  have  previously 
been  represented  by  one  of  the  thi-ee  following  foi'mulce  :  — 

nh:c(nhr)-C(nhr):nh,  nh:c(nhr)-c(N"H2):nr, 
nr-C(nHo)-c(nh2):nr  ; 

the  investigations  of  Yorliinder  (compare  following  abstract)  show 
that  these  compounds  exhibit  a  triple  tautomerism.  The  paper  con- 
cludes with  some  general  remarks  on  the  researclies  of  A.  Clemm  (this 
vol.,  p.  699)  and  W.  Krone  (this  vol.,  p.  700).  J.  B.  T. 

Constitution  of  Disubstituted  Oxalenediamidines.  By  D. 
VORLANDER  (Ber.,  24,  803 — 825). — The  term  o.valeitediamidine,  in- 
stead of  oxaniidine,  is  applied  to  the  compound 

nh:c(nh2)-C(NH2):nh, 

obtained  from  oxaldiimidodiethyl  ether.  Oxalenediparatolyldiamidine 
(cyanoparatoluidine)  is  already  known,  and  is  best  obtained  by  heat- 
ing recently  prepared  oxalimidoethyl  ether  with  excess  of  paratolu- 
idine  at  100° ;  the  pi-oduct  is  dissolved  in  dilute  sulphuric  acid  and 
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precipitated  with  ammonia.  Oxalenenedibenzykliamidine  (cyauo- 
benzylamiue)  may  also  be  obtained  from  oxalimidoetbyl  ether  and 
benzylamine,  by  heating  for  20  minutes  at  luO°,  and  then  for  5  minutes 
at  110 — 120°.  On  heating  oxalenediparatolyldiamidine  at  150 — 160° 
in  a  current  of  hydrogen  sulphide,  ammonia  and  toluidine  are  eli- 
minated, and  a  tarry  residue  is  formed,  from  which  no  definite 
compound  could  be  isolated.  Oxalenediphenyldiamidine  is  decom- 
posed by  carbon  bisulphide  at  100°,  liydrogen  sulphide,  pheaylthio- 
carbimide,and  resinous  matters  being  produced;  at  lower  temperature.?, 
the  amidine  is  scarcely  attacked.  Oxalenediparatolyldiamidine  be- 
haves in  a  similar  manner. 

OxaleneparntolyUinmidodioxime,  N0H:C(NHC7H;)-C(NH2):N0H, 
is  prepared  by  heating  the  tolyldiamidiue  with  hydroxylamine  hydro- 
chloride or  sulphate  in  alcoholic  solution  ;  it  crystallises  from  water 
in  small,  white  plates,  melts  at  175  ,  and  is  readily  soluble  in  acids 
or  alkalis  ;  oxalenediamidoxime  and  paratoluidine  are  also  formed 
during  the  reaction.  Free  hydroxylamine  does  not  react  with  the 
amidine.  The  diheMzoyl  derivative,  K0Bz:C(NHC7H,)-C(:N'H2j:N0Bz, 
crystallises  from  alcohol  in  colourless  needles,  melts  at  19o — 1^4°,  and 
is  readily  soluble  in  alcohol  or  benzene. 

Oxaleneparatolylamidineamidoxime,l^W.C{^l^C-^-^'C{lSH.-i)'.'^01i., 
is  obtained  by  treating  the  amidine  with  twice  the  theoretical  quan- 
tity of  hydroxylamine  hydrochloride,  sufficient  soda  being  quickly 
added  to  liberate  halt'  the  hydroxylamine  ;  the  product,  after  purifi- 
cation, ci'ystallises  from  water  in  silvery,  lustrous  plates,  melts  at 
147 — 148",  is  insoluble  in  light  petroleum,  but  readily  dissolves  in 
alcohol,  chloroform,  and  benzene,  and  in  alkalis  and  dilute  acids.  On 
further  treatment  with  hydroxylamine,  the  compound  yields  toluidine 
and  oxalenediamidoxime.  The  hydrochloride,  CgHioNiO.HCl, crystallises 
in  flocculent  needles.  The  ethyl  ether,  NH:C(XH-C-H7)-C(NH2):NOEt, 
is  deposited  from  alcohol,  on  the  addition  of  water,  in  lustrous  plates 
melting  at  132 — 133°.     The  benzyl  ether, 

nh:c(nh-c-ho-C(xh>):xoC:H7, 

crystallises  in  needles  and  melts  at  165°. 

By  the  action  of  hydroxylamine  hydrochloi'ide  on  oxalenedibenzyl- 
diamidine,  oxalenediamidodioxime  is  formed.  On  warming  this 
compound    with    acetic   aldehyde,    oxalenedihydrazoximediethylideve, 

CHMe<^,^^^^^C'C<^^,j^>-CHMe,  is  obtained;  it   crystallises  fi'om 

benzene  in  colourless,  slender  needles,  and  melts  at  198°.  Diazoxime- 
diethenyl  is  produced  on  oxidation  with  potassium  permanganate. 
Chloraloxalenediariiidoxime,  C^^S^iCls,  is  prepared  by  gently  heat- 
ing the  oxime  with  7  parts  of  chloral,  and  crystallises  from  glacial 
acetic  acid,  on  the  addition  of  water,  in  lustrous  plates  melting  at 
196 — 197°.  The  compound  is  scarcely  affected  by  concentrated 
sulphuric  acid  at  the  ordinary  temperature  ;  it  does  not  react  with 
alkaline  coppaj*  solution  or  with  ferric  chloride  ;  on  treatment  with 
alkalis,  it  yields  ammonia  and  cliloroform. 

The  formation  of  oxalenediamidines  from  oxalimido-ether  appears 
to  point  to  the  first  of  the  three  possible  formula?  (compare  preceeding 
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abstract)  ;  the  reaction  with  carbon  bisulphide  is  best  represented  by 
the  second,  whilst  the  analogy  between  oxalenediphenyldiamidine 
and  aniline  tells  in  favour  of  the  third  formula,  as  also  does  the  action 
of  hydroxylamine  hydrochloride  on  di-substitnted  oxalcnediamidines. 
The  most  probable  explanation  appears  to  be  that  these  compounds 
afford  the  first  observed  example  of  triple  tautomerism. 

J.  B.  T. 

Derivatives  of  Metahydroxybenzaldehyde.  By  A.  Clkmm 
(Ber.,  24,  826 — 833j. —  On  treating  metahydroxybenzaldehyde 
with  phonylhydrazine  in  alcoholic  solution,  metalnjdrchVijhenzeuyl- 
phenylhydrazone,  OH'CeHi'CH'.NjHPh,  is  formed,  and  is  deposited 
from  benzene,  on  the  addition  of  light  petroleum,  as  a  white,  crystal- 
line powder  melting  at  180°.  The  oxirne,  HO'CeHi'CHiNOH,  pre- 
pared by  the  action  of  hydroxylamine  at  ordinary  temperatures,  is 
obtained  from  benzene  in  colourless,  silky,  lustrous  crystals  melting 
at  87'5°.  Acetylmetahydroxijlenzonitrile,  OAc'C6H4'CN,  is  prepared  by 
boiling  the  oxime  with  acetic  anhydride  for  2|  hours  ;  it  crys- 
tallises from  a  mixture  of  benzene  and  light  petroleum  in  long, 
transparent  needles,  melts  at  60^,  and  is  readily  soluble  in  alcohol, 
ether,  or  hot  water.  On  gently  warming  with  dilute  soda  and  acidi- 
fying, metahydroxybenzouitrile,  OH*C6H4'CN,is  formed.  Metahydroxy- 
benzejiylamidoxime,  OH*C6H4*C(NH2)!NOH,  is  prepared  by  heating 
the  nitrile  with  hydroxj'lamine  in  alkaline  solution  at  60°  for  6  to  8 
hours,  the  solution  is  evaporated  to  dryness,  extracted  with  alcohol, 
the  alcohol  removed,  and  the  residue  dissolved  in  water;  it  crystal- 
lises in  affgres'ates  of  small,  colourless  needles,  melts  at  71°,  and  gives 
a  dark-red  coloration  with  ferric  chloi-ide.  The  dihenzoyl  derivative, 
OBz*C6H4*C(NH2)!NOBz,  is  deposited  from  benzene,  on  the  addition 
of  light  petroleum,  in  small,  bright  crystals  and  melts  at  152'5°.  On 
boiling    the    compound    with    water,    metahydroxybenzenylazoxime- 

NO 
benzenyl,    OH'C6H4*C«^_  -j^^CPh,    is    produced ;    it    has    previously 

been    prepared    from    metamidobenzenyiazoximebenzyl    and    nitrous 

NO 
acid.     The    benzoyl   derivative,     OBz*C6H4'C'^_  ^^CPh,    crystallises 

from  ether  in  microscopic  needles  and  melts  at  146"".  Metethoxy- 
henzemjlamidoxime  ethyl  ether,  OEt'C6H4-C(]SrH2)!NOEt,  is  obtained 
from  the  amidoxime  by  the  action  of  ethyl  iodide  and  sodium 
ethoxide,  and  crystallises  from  ether,  on  spontaneous  evaporation,  in 
colourless,  well-developed  needles  melting  at  109°.  No  monoethyl 
derivative  could  be  isolated.  On  heating  the  amidoxime  with  suc- 
cinic anhydride  at  115°,  water  is  eliminated  and  Dietahydrcurybenzenyl- 
azoximepropenyl-w-carboxylic  acid, 

OH-C6H4-C<^"2>C-CH2.CHvCOOH, 

is  formed,  crystallising  from  alcohol  in  colourless,  transparent  plates, 
and  melting  at  123°.  The  silver  mlt  is  crystalline.  Acetylmeiahydroxy- 
benzenylamiduxime,  OH-C6H4'C(NH2)!NOAc,  is  prepared  by  the  action 
of  acetic  anhydride  on  the  amidoxime  at  ordinary  temperatures  ;  it 
crystallises  from  ether  in  small  plates  and  melts  at  90°.     On  heating 
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this  compound  above  its  meltiug  poiut,  or  by  boiling  the  amidoxime 
with  ace  lie  anhydride,  metahydrobeiizenylazoximetheiiyl, 

0H-CeH,-C<5^>CMe, 

is  formed  ;  this  crystallises  from  alcohol,  on  the  addition  of  water,  in 
small  plates,  melts  at  117°,  and  sublimes  without  decomposition. 

J.  B.  T. 

Parahydroxybenzenylamidoxime.  By  W.  Keoxe  (Ber.,  24, 
134 — 841). — PoraJi  ijd  rcurybe7ize)(  ylamidoxime, 

oH'C6H4-c(nh,):noh, 

is  prepared  by  treating  parabydroxybenzonitrile  with  hydroxylamine 
tinder  pressui-e  at  70°  ;  it  melts  at  153°  with  decomposition,  and  gives 
a  dark-red  coloration  with  ferric  cbloride.  The  hydrochloride  is 
crystalline  and  nielts  at  179°.      The  henzoyl  derivative, 

OH-CeHi-C  (XHo)  :NOBz, 

is  formed  by  tbe  action  of  sodium  ethoxide  and  benzoic  chloride  on 
the  amidoxime  ;  it  crystallises  from  alcohol,  on  dilution  with  water, 
in  colourless,  slender  needles,  melts  at  166°,  and  becomes  red  on  ex- 
posure to  air.  The  constitution  of  the  compound  is  shown  by  the 
fact  that  when  heated  with  potash,  it  is  converted  \n{o  par ahy droanj- 

henzenylazoximeienzenyl,  OH'C6H4*C<^_n.-^CPh  ;       this     crystallises 

from  alcohol,  on  the  addition  of  water,  in  colourless,  lustrous  plates, 
melts  at  183^  and  is  readily  soluble  in  alkalis.     The  henzoyl  derivative, 

OBz*C6H4*C«^_  -j^^CPh,  is  prepared  by  the  action  of  benzoic  chloride 

and  potash  on  the  preceding  compound ;  it  crystallises  from  alcohol 
in  needles  and  melts  at  140°.  Dihenzoylparahydroxyhenzenylaviidoxihe, 
0Bz'CeHi'C(NH2)'.N0Bz,  is  formed  by  treating  the  amidoxime 
dissolved  in  potash,  with  excess  of  benzoic  chloride,  and  crystallises 
from  benzene  in  slender  needles  melting  at  185°. 

Acetylparahydroxyhenzenylaraidoxime,  OH"C6H4'G(NH2)!NOAc,  ob- 
tained from  the  amidoxime  and  acetic  anhydiide  at  the  ordinary  tem- 
perature, crystallises  from  alcohol  and  melts  at  122"5°.  On  heating 
the  compound  with  water  in  a  sealed  tube  at  100°,  or  by  heating  the 
amidoxime  for  a  short  time  with  a  slight  excess  of  acetic  anhydride, 

parahydroo:yhenzenylazoximethenyl,    0H*CgH4"C<^_  -j^^CMe,  is  formed ; 

it  crystallises  from  dilute  alcohol  in  colourless,  flat  needles  and  melts 
at  185°. 

Farethoxyhenzenylamidoxime  ethyl  ether,  OEt*C6J34'C(NH2)!NOEt, 
prepared  by  the  action  of  ethyl  iodide  and  sodium  ethoxide  on  the 
amidoxime,  is  deposited  from  alcohol  in  long,  dark-yellow,  rhombic 
crystals  melting  at  84°.     No  monethyl  derivative  could  be  isolated. 

Parahydroxyhenzeuylazoxlmepropevyl-io-carhoxylic  acid, 

0H-CsH4-C<^'^>C-CH,-CH,-C00H, 
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is  formed  on  fusing  the  amidoxiine  with  succinic  anhydride  at  115°; 
it  melts  at  176'',  l)ut  is  soinewbat  ditHcult  to  i)urify.  The  silver  salt  is 
colourless  and  crystalline.  J.  B.   T. 

Action  of  Alkylene  Bromides  on  Thiamides.     By  S.  Gabrikl 

and  P.  Hkymaxn  {IJei.,   24,   783 — 788). — The  authors   have  already 

(Abstr.,   1890,    524)    desci-ibed    the  formation   of   /<-phenylthiazoline, 

N 
C2H4<^o^CPh,  by  the  action  of   boiling  ethylene  bromide  on  thio- 

benzamidc.  They  now  find  that  a  different  reaction  takes  place  when 
the  conditions  are  altered. 

Ethylene  imidothiohenzoate  hydrobromide,  C2H4(S*CPh!NH)2,2HBr, 
is  obtained  as  a  white,  granular  mass  by  warming  thiobenzamide 
(10  grams)  with  ethylene  bromide  (100  grams)  on  tlie  water-bath  and 
washing  the  product  with  absolute  alcohol.  It  is  easily  soluble  in 
watei-,  melts  at  283",  and,  when  boiled  with  water,  is  decomposed  into 
ammonium  bromide  and  cthi/leue  meixaptan  dibeiizaate,  C■iH.^{SCOPh)> ; 
this  crystallises  from  alcohol  in  tablets  and  melts  at  96°.  The 
same  salt  is  obtained  by  shaking  ethylene  niercaptan  with  excess"  of 
potash  and  benzoic  chloi-ide.  A  small  quantity  of  the  ethylene  imido- 
thiobenznate  is  decomposed  by  wafer  to  yield  ethylene  mercaptan  and 
benzamide. 

H-Phenylthiazoliue,  when  warmed  with  bromine-water,  is  oxidised 
to  benzoyltaurine ;  if,  however,  an  alcoholic  solution  of  the  base  is 
treated  with  a  solution  of  bromine  in  alcohol,  a  bromo-  additive  com- 
pound, CgHgNSBr.,,  is  obtained  which  crystallises  in  large,  yellow 
needles. 

CHAIe'S 
Methyl-/j-phenylthiazoline,    i     ^       ^^CPh,  is  obtained  as  a  yellow 

oil,  on  boiling  a  mixture  of  propylene  bromide  and  thiobenzamide. 

The  pic  rate,  CioHnNS,C6H3N307,is  sparingly  soluble.     When  oxidised 

with  bromine-water,  it  yields  a  crystalline  compound  which  on  account 

of  its  great  solubility  could  not   be  purified,  and  is  probably  henzoyl- 

methyltaurine,  .S03H-C;,Hr,'NH-C0Ph.      The  latter,  on  hydrolysis  in  a 

sealed  tube  with  hydrochloi-ic  acid  at   160°,  yields  benzoic  acid  and 

/3-methyltaurine,  NHa'CH^-CHMe-SOsH. 

N 
fi-Orthotolylthiazoline,     CoHiMe'C*^^  ^C-.Hi,    is    obtained    by    the 

action  of  ethylene  bromide  on  orthotoluylthiamide.  It  is  a  yellow  oil 
which  decomposes  when  distilled  at  the  ordinary  pressure,  but  distils 
without  decomposition  between200°and203 'under  yOmm.  The picrate 
is  obtained  on  adding  picric  acid  to  a  solution  of  the  hydrochloride. 
The  platiuochloride  decomposes  at  200°  with  frothing  and  a  brown 
coloration.  On  oxidation  Avith  bromine-water  and  hydrolysis  of  the 
resulting  compound,  it  yields  taurine  and  orthotoluic  acid. 

Orthotohiylthiauride  is  prepared  by  heating  orthotoluniti'ile  with 
ammonium  sulphide  under  pressure;  it  crystallises  from  water  and 
melts  at  88°. 

fi-Faratolylthiazoline  is  prepared  in  a  similar  way  to  the  ortho- 
compound  ;  it  is  a  white,  crystalline  solid,  insoluble  in  water,  crystal- 
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lises  from  hot  alcohol  in  beautifnl,  indented  plates,  melts  at  81°,  and  is 
volatile  ^Yith  steam. 

ParatoluyUhiamide  is  obtained  from  paracyanotoluene  in  the  same 
way  as  the  ortho-compound.  It  forms  beautiful,  yellow  needles  and 
melts  at  168°. 

No  auhydro-base  was  obtained  from  ethylene  bromide  and  thiacet- 
amide.  If  a  mixture  of  the  two  substances  (10  :  1)  is  boiled,  only  a 
very  small  quantity  of  hydrogen  bromide  is  evolved.  When  a  mix- 
ture of  equal  weights  is  heated  on  the  water-bath,  ethylene  imidothio- 
acetate  hydrohromide,  CoH4(SCMe:NH)o,2HBr,  is  formed.  On  boiling 
with  water,  it  appears  to  give  products  similar  to  those  obtained  from 
the  above  aromatic  compound.  E.  C.  R. 

Isomeric  Ethyl  Amidotolylcarbamates.  By  H.  Schiff  and 
A.  Vanni  (Ber.,  24,  687— 689).— By  the  action  of  ethyl  chloro- 
formate  on  1  :  2  : 4-diainidotoluene  (Abstr.,  1890,  1124),  the  authors 
obtained  an  ethyl  amidotolylcarbamate,  NH-^CoHaMe-NH-COOEt, 
melting  at  90 — 91°,  which,  on  boiling  with  ethyl  oxalate  and 
alcohol,  was  converted  into  etJtyl  oxaviethuuetolylcarhamate, 

OEt-CoOa-NH-CoHsMe-NH-COOEt, 

melting  at  128°.  If  amidotolyloxamethane  is  treated  with  ethyl 
chloroformate,  an  isomeric  compound  is  obtained,  which  melts  at  131°, 
but  is  otherwise  very  similar  to  the  first  compound.  By  the  action  of 
alcoholic  ammonia,  both  are  converted  into  monamides,  having  the 
formula  NHo-CoOo-NH-CcH^Me-NH-COOEt.  These  crystallise  in 
lustrous  prisms ;  the  one  obtained  from  the  isomeride  of  m.  p.  128° 
melts  at  223°,  and  that  from  the  higher  melting  isomeride  at  2(J9°. 

To  ascertain  the  exact  position  of  the  groups  in  these  isomerides, 
1:2:  4-nitrotoluidine  was  treated  with  ethyl  chloroformate,  and  the  re- 
sulting ethyl  nitrotolylcarbamate,  which  crystallises  in  colourless  needles 
and  melts  at  137°,  reduced  with  stannous  chloride  and  hydrochloric 
acid.  The  ethyl  amidotolylcarbamate  formed,  crystallises  in  colour- 
less prisms  which  become  yellow  in  the  air,  and  although  it  melts 
at  91°,  is  not  identical  with  the  ethyl  amidotolylcarbamate  ob- 
tained from  1:2: 4-diamidotolueue.  On  treatment  with  ethyl 
oxalate,  it  forms  the  ethyl  oxamethanetolylcarbamate  melting  at  131°. 
Hence,  in  the  ethyl  amidotolylcarbamate  obtained  from  1:2:4- 
ethyl  nitrotolylcarbamate,  the  NH-COOEt  group  occupies  the  position 
2,  and  the  amido-group  the  position  4,  whilst  in  the  compound  obtained 
from  1:2:  4-diamidotoluene,  these  positions  are  reversed. 

H.  G.  C. 

Benzylidenebiuret  and  Chlorobenzylidenethiobiuret.  By 
J.  J.  Abel  {Avier.  Chem.  J.,  13,  114 — 119). — Benzylidenehiuret, 
C9H9N3O2,  is  prepared  by  heating  carbamide  (3  mols.)  with  benzal 
chloride  (1  mol.)  in  a  flask  on  the  sand-bath  until  the  temperatui-e 
reaches  198 — 200°,  after  which  the  reaction  is  allowed  to  proceed 
without  further  application  of  heat.  When  the  product  has 
cooled  to  100°,  it  is  ti-eated  with  boiling  water,  collected,  washed  with 
hot  alcohol,  dissolved  in  much  hot  water,  and  allowed  to  crystallise. 
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Ammonium  chloride  aud  cyanic  acid  are  formed  at  the  same  time  as 
the  benzylidenebiuret. 

When  slowly  crystallised,  benzylidenebiuret  forms  large,  glistening, 
rhombic  prisms  ;  otherwise,  clusters  of  tine  needles  are  obtained.  It 
melts  at  "ioS"  (uncorr.)  with  decomposition  ;  it  dissolves  sparingly  in 
phenol,  hot  water,  and  alcohol,  slightly  in  ether  aud  chloroform,  not 
at  all  in  carbon  bisulphide.  Its  aqueous  solution  is  precipitated  by 
most  metallic  salts.  When  boiled  with  alkalis,  it  is  decomposed  into 
benzaldehyde,  carbamide,  ammonia,  and  carbonic  anhydride.  Strong 
sulphuric  acid  dissolves  it,  and  when  the  solution  is  diluted,  a  com- 
pound crystallises   out   in   lai'ge   clusters  of  rhombic  prisms.      The 

author  favours  the  structural  formula  CHPh<^^TT.pQ]>NH        for 

benzylidenebiuret,  but  evidence  is  yet  lacking.     Its  plafinochloride  and 
some  of  its  double  salts  with  other  metallic  chlorides  were  obtained. 

Chlorohtnzylidenethiohiuret,  CgHioClSoX:!,  is  obtained  by  heating  dry 
thiocarbaraide  (40  grams)  with  benzal  chloride  (60  grams)  until  action 
begins,  at  which  point  the  heating  is  discontinued.  The  product  is 
I'ecrystallised  from  hot  water  and  purified  by  precipitation  from  hot 
alcohol  by  the  addition  of  ether ;  the  new  compound  is  thus  obtained 
in  snow-white,  crystalline  flakes.  Ammonium  chloride  is  the  only 
other  product,  Brodsky's  benzylideuethiobiuret  (Abstr.,  18b7,  580) 
not  being  obtainable  by  this  method.  When  chlorobenzylidenethio- 
biuret  is  dissolved  in  strong  sulphuric  acid  or  glacial  acetic  acid,  new 
chlorine-free  products  are  obtained  ;  these,  as  well  as  the  parent 
substance  are  still  being  investigated.  A.   G.  B. 

Production  of  Orthochloranisaldehyde  from  Paranitrotolu- 
ene.  By  F.  TiEiUXX  {Ber.,  24,  699 — 71:3). — Paranitrometamethoxy- 
lienzaldehyde  was  obtained  by  Ulrich  (Abstr.,  1886,  6o)  by  the  oxida- 
tion of  paranitrometamethoxycinnamic  acid,  and  is  of  importance,  as 
it  should  yield  vanillin  on  substituting  hydrox^-l  for  the  nitro-group  ; 
this  could  not,  however,  be  definitely  established  on  account  of  the 
diflficulty  of  obtaining  a  sufiiciency  of  the  compound  by  Ulrich's 
method,  which  is  a  very  complicated  one,  involving  great  loss  of 
material. 

A  simpler  method  of  preparing  the  nitromethoxybenzaldehyde 
from  paranitrometachlorotoluene  was,  however,  described  by  Lands- 
berg  (Abstr.,  1887,  483),  and  this  has  since  been  reinvestigated  by 
Riecher  (Abstr.,  1889,  1170),  who  confirmed  Landsberg's  results,  but 
pointed  out  (-Be/-.,  22,  2344  and  2363)  that  as  the  starting  compound 
Avas  in  reality  paranitrorthochlorotolnene  (compare  Lellman,  Abstr,, 
1884,  1133j,  the  production  of  the  metamethoxy-derivative,  when  the 
nitrochlorobenzaldehyde  (Landsberg,  loc.  cit.)  is  heated  -svith  sodium 
methoxide,  involved  an  isomeric  change.  In  attempting  to  displace 
the  nitro-group  by  hydrogen,  by  the  usual  method,  in  the  supposed 
nitromethoxy benzoic  acid,  prepared  by  Landsberg's  method,  tht; 
author  found  that  this  was  scarcely  acted  on  by  fei'rous  hydroxide ; 
he  then  discovered  that  it  contained  chlorine  but  not  nitrogen,  and 
finally  proved  it  to  be  paramethoxyorthochlorobenzoic  acid  (ortho- 
chloi"anisic    acid).     It  was   thus   evident   that  when  the   nitrochloro- 
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benzaldehyde  is  lieated  with  sodium  methoxide,  the  nitro-group,  and 
not  the  chlorine  atom,  is  displaced  bj  methoxyl.  It  is  probable 
therefore  that  both  Laudsberg  and  Riecher  dealt  with  a  mixture  of 
methox3-chlorobenzaldehyde,  containing  unaltered  nitrochloro-deriva- 
tive.  This  is  supported  by  the  fact  that  the  two  compounds  cling  to 
each  other  with  extreme  tenacity  (see  belovr),  the  mixture  having 
the  same  melting  point  as  paranitrometamethoxybenzaldehyde,  pre- 
pared by  Ulrich's  method. 

Pai'anitrorthochlorotoluene  was  pi*epared  by  Wachendorff's 
method  (compare  Lellmann,  loc.  cit.).  It  is  converted  into  the  nitro- 
■clilorohenzyl  bromide  melting  at  49 — 50^,  when  heated  with  bi'omine 
(1  mol.)  in  a  sealed  tube  for  four  hours  at  exactly  130 — 185°;  the 
latter  yields  nitrochlorobenzaldehyde,  when  25  grams  of  it  is  digested  in 
a  reflux  appai'atus  for  4S  hours  with  a  solution  of  lead  niti-ate  con- 
taining 90  grams  in  1500  c.c.  of  water  ;  this  ciystallises  from  light 
petroleum  in  delicate,  white  needles,  and  melts  at  79°. 

ParanitrortJioclilovohenzoic  acid,  melting  at  138 — 139°,  is  formed 
when  either  of  the  three  last-mentioned  derivatives  is  oxidised  with 
potassium  permanganate.  The  corresponding  amido-acid  melts  at 
214"5°,  and  yields  1  : 2-chlorobenzoic  acid,  when  an  alcoholic  solution 
is  heated  with  ethyl  nitrite. 

Orthocldorayiisaldehyde  is  formed  when  paranitrorthochlorobenz- 
aldehyde  (1  mol.)  is  heated  on  the  water-bath  in  a  reflux  apparatus 
for  three  hours  with  sodium  methoxide  (1  mol.)  in  methyl  alcoholic 
solution;  after  evaporating  the  methyl  alcohol,  the  product  is  steam- 
distilled.  It  is  best  separated  from  the  unaltered  nitro-derivative  by 
repeatedly  dissolving  in  concentrated  sodium  hydrogen  sulphite 
solution,  adding  sodium  carbonate,  and  steam-distilling,  but  although 
no  nitrogen  could  be  detected  by  qualitative  tests,  the  compound 
was  not  obtained  quite  pure  after  eight  sixoh  treatments.  The 
analytical  results  indicated  that  the  product  contained  2—3  per  cent, 
of  unaltered  nitro-derivative.  It  forms  long,  white  needles,  melts 
at  62 — 63°,  and  is  easily  soluble  in  alcohol,  ether,  benzene,  and  light 
petroleum,  sparingly  in  water.  The  oxime,  OMe'CsHaCl'CHiNOH, 
crystallises  from  hot  water  in  beautiful,  white  needles,  melts  at  93°, 
and  i.s  readily  soluble  in  alcohol,  ether,  chloi'oform,  and  benzene  ;  it 
is  precipitated  unaltered  from  its  solutions  in  alkalis,  on  the  addition 
of  an  acid.  The  hydrazone,  OMe-CaHjChCHIK^HPh.  separates  from 
dilute  alcohol  in  yellowish-red  needles,  melts  at  103°,  and  is  easily 
soluble  in  alcohol,  ethei',  and  chloroform. 

Ortlioclilor anisic  acid  is  prepared  by  oxidising  the  aldehyde  with 
potassium  permanganate.  After  repeated  recrystallisations  from 
dilute  alcohol,  it  was  obtained  quite  pure.  Ft  is  almost  insoluble  in 
boiling  water,  but  easily  soluble  in  alcohol,  ether,  and  benzene  ;  it 
melts  at  2U8°.  By  prolonged  boiling  witli  water  and  sodium  amalgam, 
anisic  acid  is  formed.  A.   R.   L. 

Piperonal  Derivatives.  By  F.  Habkr  (i>Vr.,  24,  617—626; 
compare  Abstr.,  1890,  1140). — Dipiperonylacrijl  ketone, 

(CHo:o2:c6H.-ch:ch)2CO, 
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is  prepared  by  the  action  of  pipcronal  on  acetone  in  presence  of  soda 
at  the  ordinary  temperature  ;  it  crystallises  from  alcohol  in  slendei', 
yelloAv  needles,  melts  at  185^,  and  is  readily  soluble  in  chloroform  or 
acetone;  with  concentrated  sulphuric  acid,  an  intense  blue  coloration 
is  formed,  chanj^-ing-  gradually  to  violet-red.  The  phenylhydrazoue  is 
■unstable. 

Binitrodiinperoiiylacrijl  ketoiw,  [CH.:0.,:C«H2(N0,)-CH:CH]oC0,  is 
obtained  by  the  nitration  of  the  ketone  in  glacial  acetic  acid  solu- 
tion;  it  ci'ystallises  I'roni  acetone  in  yellow  needles,  and  melts  at 
218°  with  decomposition. 

Piperonylacryl  methyl  hptone,  CH2!02!Cc,Hj'CH.'CH-COMe,  is  formed 
from  piperonal  and  acetone  by  treatment  with  very  dilute  soda  ;  it 
is  readily  soluble  in  alcohol,  crystallises  in  long,  yellow,  prismatic 
needles,  and  melts  at  107".  When  the  substance  is  heated  in  a 
current  of  steam,  or  when  fractionally  recrj'stallised  from  water,  a 
compound  is  obtained  which  is  reg'arded  as  a  stereometric  isomeride 

f-        1     1     u  11  ,      CH,:o.;CeH3-CH 

or  isopiperoniilacryi  meifiyt  kpfoDf,  ^^^^    ' '  ^  ;  it  is  more  soluble 

than  the  previous  modification,  crystallises  in  small,  white,  slender 
needles,  and  melts  at  111°;  when  heated  at  190^,  it  is  converted  into 
the  isomeride  of  lower  melting  point.  The  novxnal  phenylln/drazouey 
CH.iOolCoHa-CHXH-CMeiNoH'Ph,  is  deposited  from  alcohol  in  yellow 
crj'stals  melting-  at  158 — 160°  with  decomposition.  The  correspond- 
ing iso-derivative  crystallises  in  small,  white  needles,  and  melts  at 
163°.  The  normal  oxime,  CH.iO.iCeHa-CHiCH-CMelNOH,  is  ob- 
tained in  small,  pale-yellow  crystals  melting  at  186°  ;  it  could  not  be 
converted  into  a  /^-modification,  and  is  readily  decomposed  by  the  action 
of  dehydrating  agents.  The  iso-oa'ime  is  white,  and  melts  at  183'^ 
OrthonitropiperonylaGryl  inethyl  ketone, 

CH2:0.,:C6H.(NOo)-CH:CH-COMe, 

pi-epared  by  treatment  of  the  ketone  with  nitric  acid,  crystallises^ 
from  acetone  in  yellow  needles,  and  melts  at  153^.  Attempts  to 
convert  the  compound  into  an  indigo  derivative  were  unsuccessful. 

The  phenyllrijdrazoue,  CH.,:6.,:C6Ho(NO,)-CH:CH-CMe:X2HPh, 
crystallises  from  alcohol  in  red  needles,  and  melts  at  197° ;  on 
account  of  the  colour  of  this  substance,  it  is  perhaps  better  lepre- 
sented  by  the  tautomeric  azo-formula 

CH2:0,:C6Ho(NO.,):CH:CH-CHMe-No-Ph. 

JDio.i'ymethylenequinaldine,     CH2;Oo!C6H2<^    |  I        ,   is    formed    by 

JN 0->-'te 

the  reduction   of  the  nitro-ketone  with  tin  and  hydrochloric  acid,  or 

with  ferrous   sulphate  and   ammonia  ;  it  crystallises   from  water  in 

colourless  needles,  and  melts  at  152'' ;  the  yield   is  very  small.     The 

chloride  and  sulphate  are  readily  soluble  ;  the  picrate  melts  at   175" ; 

the  platinochloride   is   pale-grey  ;  the   chromate  crystallises  in   small  ^^ 

yellow  needles,  and  melts  at  210°  with  decomposition. 

By    the    nitration    of   piperonal  below   6°,  the   ortho-derivative  is 

obtained,  but  above  this  temperature  a  mixture  of  ortho-  and  meta- 

nitropiperonal  is  formed. 
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Orthonifropiperonalphenijlhyclrazone,  CHo:02:C6H2(N03)-CH:N2HPh, 
crystallises  in  red  needles  melting  at  212".     The  oxime, 

CHolO.lCeH^CNOoJ-CHiNOH, 

is  deposited  fi'om  alcohol  in  yellow  needles,  and  melts  at  203°.  Ortho- 
nitropiperonylnitrile,  CH2;02!C6H2(N02)"CN,  is  formed  on  heating  the 
oxime  with  acetic  anhydride,  and  melts  at  138 — 139°. 

Orthamido'piperonaJoxi'me,  CH2:02:C6H2(NH2)-CH;N0H,  -  is  pre- 
pared by  the  reduction  of  the  nitro-derivative  with  hydrogen 
sulphide,  and  is  deposited  in  yellow,  crystalline  scales  melting  at 
175'5° ;  a  red  coloration  is  produced  with  concentrated  sulphiiric 
acid.     Orthonitropiperonal  cannot  be  readily  reduced. 

Orthacet()amidopipe7-o)iylnitrile,  CH2i02iC8H2(CN)'NHAe,  is  formed 
when  the  amidoxinie  is  boiled  with  acetic  anhydride  and  sodium 
acetate  ;  it  crystallises  from  alcohol  in  yellow  needles,  and  melts 
at  216°.  By  heating  the  oxirae  with  acetic  anhydride  alone, 
diacetylortliamidopiperonaloxivie,  CH2!02!C6H2(NHAc)*CH;NOAc,  is 
fonned ;  it  crystallises  in  yellow-grey  aggregates,  melts  at  188°, 
and  is  not  acted  on  bv  sodium  acetate  and  acetic  anhydride. 

J.  B.  T. 

Hydroxyketone  Dyes.      A    New  Dihydroxyxanthone.       By 

C.  Graebe  and  A.  Eichengeun  {Ber.,  24,  i>67 — 970).— It  has  been 
found  that  the  presence  of  a  single  carbonyl  group  is  in  many 
cases  sufficient  to  cause  an  aromatic  compound  to  show  tinctorial 
properties,  as,  for  example,  the  various  hydroxybenzophenones. 
In  order  to  compare  the  relationship  of  these  compounds  to  the 
anthraquinone-derivatives,  and  to  the  euxanthone  group,  the  autliors 
have  examined  the  trihydroxybenzophenone  obtained  from  benzoic 
acid  and  pvrogallol,  known  iu  commerce  as  alizarin-yellow,  the  tetra- 
hydroxybenzophenone  from  salicylic  acid  and  pyrogallol,  and  the 
tetrahydroxyphenyluaphthyl  ketone  from  gallic  acid  and  naphthol 
(alizarin  W).  They  have  been  able  to  confirm  the  formulae  already 
given,  and  find  that  all  readily  yield  oximes  and  hydrazones.  The 
salts  containing  only  one  equivalent  of  metal  are  the  most  readily 
prepared,  and  it  is  very  difficult  to  displace  all  the  h^^drogen  of  the 
hydroxyl  groups  by  methyl  or  ethyl.  Thus  trihydroxybenzophenone 
yields,  according  to  circumstances,  either  a  mono-  or  a  di-methoxy- 
derivatlve.  The  latter  is  only  soluble  with  difficulty  in  soda  solu- 
tion, but  yields  a  crystalline  acetyl  derivative,  COPh-C6H2(OMe)o-OAc, 
conclusively  showing  the  presence  of  three  hydroxyl  groups. 

Another  characteristic  of  these  substances  is  their  behaviour  with 
sulphuric  acid.  Tri-  and  tetra-hydroxybenzophenone  are  converted 
into  pyrogallolsalphonic  acid  and  benzoic  or  salicylic  acid.  x\s  regards 
the  position  of  the  liydroxyl  groups  in  the  trih^'droxy-compound, 
two  different  fcu-mulce,  [Bz  :  OH  :  OH  :  OH  =  1  :  2  :  3  :  4 :  or 
1:3:4:  5],  are  possible.  The  former  supposition  is  regfirded  as 
more  probable,  inasmuch  as  in  the  tetrahydroxy-compound  obtained 
from  salicylic  acid  and  pyi'Ogallol,  the  hydroxyl  groups,  as  will  be 
.shown  below,  must  occupy  the  positions  2  :  3  :  4. 
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When  tetrahydroxybenzophenone  is  lieated  with  water  at  180 — 220°, 
it  is  converted  into  a  new  dihydroxyxanthone  (compare  Abstr., 
1890,  504).  This  reaction  can  only  take  jjlace  in  the  following 
manner : — 

PO y\ CO 

./\0H    ^"^    H0/\  ,/^\    -  -O f'\         ^^ 

OH  OH 

The  hydroxyl  groups  must  therefore  occupy  the  positions  2:3:4. 

S  :4-Dihi/droxy,ra7ithone  is  obtained  from  its  alkaline  solution  in 
pale-yellow,  microscopic  needles,  and  crystallises  from  alcohol  like- 
wise in  pale-yellow  needles  containinjr.S  mols.  HoO.  Like  euxanthone, 
it  melts  at  240°,  and  sublimes,  although  somewhat  less  readily,  in 
pale-yellow  needles.  Irs  alkaline  solutions  are  blood-red,  and  it 
dyes  cotton  mordanted  with  alumina  a  yellow  colour.  It  is  sparinfly 
soluble  in  water,  readily  in  alcohol,  and  yields  a  Jiacetyl  compound, 
Ci3H(;0o(0Ac)o,  melting  at  161^  When  heated  with  zinc-dust,  it 
only  vields  small  quantities  of  a  reduction  product,  which  appears  to 

be    diphenylenemethane    oxide,    C6H4<^    .-.j^CeHi.      On  treatment 

^"ith   bromine,    it     vields    two    derivatives    having   the   composition 
C,3H:0,Bi'  and  CloHjOiBrs.  H.  G.  C. 

Ethereal  Salts  of  Chlorhydrins.  By  C.  Gottig  (Ber.,  24, 
508— 510).— Berthelot  has  shown  (Ann.  CJtim.  Phtjs.  [3]',  41,  21G) 
that  when  hydrogen  chloride  is  passed  into  heated  mixtures  of 
glycerol  with  acids,  the  corresponding  glycerol  ether  may  in  certain 
cases  be  obtained.  The  author  finds  that  at  a  higher  temperature 
ethereal  salts  of  the  chlorhydrins  may  be  obtained,  and  has  prepared 
and  examined  the  .salicylate  of  dichlorhydiin,  OH-CeHi-COO-CaHsCio. 
It  is  formed  by  treating  a  saturated  solution  of  salicylic  acid  in  gly- 
cerol at  108°  with  hydrogen  chloride  for  nine  hours,  the  separated 
oil  crystallising  for  the  most  part  on  cooling.  Dichlorhydrin  salicyl- 
ate crystallises  from  alcohol  in  white,  prismatic  crystals,  melts  at  44°, 
has  a  sp.  gr.  of  1'331,  and  is  readily  soluble  in  alcohol,  ether,  chloro- 
form, and  benzene,  scarcely  in  water.  The  empirical  formula  also 
agrees  with  the  constitution  C6H4C1-CO-OC3H5C1-OH,  but  the  ether 
only  yields  salicylic  acid  on  hydrolysis,  and  no  trace  of  orthochloro- 
benzoic  acid,  and  by  the  action  of  alkalis  at  100°  yields  much 
epichlorhydrin.  As  the  latter  is  only  obtained  from  dichlorhydrins, 
and  not  irom  monochlorhydrins,  the  formula  first  given  must  be 
coiTect.  '  H.   G.  C. 

Salts  of  Dichlorhydrin  with  Aromatic  Acids.  By  P.  Fritsch 
(Ber.,  24,  775 — 778). — Berthelot  has  shown  that  the  product  obtained 
by  the  action  of  hydrogen  chloride  on  a  mixture  of  glycerol  and  benzoic 
acid  is  benzochlorhydrin  ;  and  Maxwell  Simpson  obtained  o;lycol- 
chloracetin  b\'  treating  a  mixture  of  glycol  and  glacial  acetic  acid  with 
hydrogen  chloride  at  lOO'',  and  glycolchlorobenzoicin  from  glycol  and 
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benzoic  acid.  On  the  other  hand,  CTottig  obtained  the  monoglyceride 
of  salicj'lic  acid  from  glycerol  and  salicylic  acid,  under  what  appear 
to  be  similar  conditions.  The  author  obtains  only  the  dichlorhydrin 
salt  of  the  aromatic  acid  when  hydrogen  chloride  is  passed  into  a 
mixture  of  glycerol  and  an  aromatic  acid  as  long  as  it  is  absorbed. 
Benzoic,  salicylic,  paracresotic,  or  anisic  acid  is  mixed  with  an  equal 
weight  to  twice  its  weight  of  glycerol,  and  dry  hydrogen  chloride  is 
passed  into  the  mixture  at  the  temperature  of  the  water-bath.  The 
dichlorhydrin  salt  is  precipitated  as  an  oil,  and  is  wa.shed  with  hot 
water  and  dilute  soda. 

Benzodichlorhydrin  boils  at  230 — 285^  under  150  mm.,  has  the 
specific  gravity  1"28  at  15°,  is  a  thick  oil  which  does  not  crystallise, 
and  is  insoluble  in  water. 

The  dichlorhydrin  salts  of  salicylic,  paracresotic,  and  anisic  acids  are 
insoluble  in  water,  solidify  when  cooled,  and  may  be  purified  by  crys- 
tallisation from  alcohol,  in  which  they  are  easily  soluble.  Salicyldi- 
cJilorliydrin  crystallises  in  long  needles  and  melts  at  45°.  Fara- 
cresotodiclilorliydriu  crystallises  in  slender  needles  and  melts  at  45'5°. 
AnisodicMorhydrin  crystallises  in  lustrous  scales  and  melts  at  SV. 

The  author  assumes  these  compounds  to  have  the  constitution 
represented  by  theformuJa  0X*CH(CH2C1).;  (X  being  an  acid  radicle, 
BzjAc).  Reboul  has  shown  that  dichlorhydrin  and  acetodichlorhydriu 
are  formed  by  the  action  of  hydrogen  chloride  on  a  mixture  of 
glycerol  and  glacial  acetic  acid,  and  MarkovnikofF  by  the  same  method 
obtained  the  dichlorhydrin  CH.Cl'CHfOH^CHoCl,  its  formation 
being  due  to  the  action  of  hydrogen  chloride  on  the  acetate 
OAc-CHfCH,-OH),.  E.  C.  R. 

Triglycerides  of  Aromatic  Acids.  By  P.  Fritsch  {Ber.,  24, 
779 — 782). — The  salts  of  dichlorhydrin' with  aromatic  acids,  described 
in  the  preceding  abstract,  are  easily  converted  into  simple  and  mixed 
triglycerides.  The  dichlorhydrin  salt  (1  mol.)  is  heated  with  some- 
what more  than  2  mols.  of  the  sodium  or  potassium  salt  of  the 
aromatic  acid  for  some  hours  at  180 — 200°.  After  washing  out  the 
metallic  chloride  with  water,  the  triglyceride  is  obtained  as  an  oil. 
The  triglycerides  of  aromatic  acids  can  mostly  be  obtained  crystalline 
from  ethereal  solution,  and  are  best  purified  by  washing  the  crystals 
so  obtained  with  alcohol  and  recrystallisiug  from  ether  or  methyl 
alcohol.  Trihenzohi,  melting  at  70o°,  crystallises  in  concentrically- 
grouped  needles  of  silky  lustre.  Trisalicylin  melts  at  79°  and  crystal- 
lises in  lustrous  needles.  Trianisin  melts  at  103o°  and  crystallises  in 
needles.  Triparacresotin  melts  at  118°  and  is  a  crystalline,  friable 
mass.  iJisaiicylbenzoin  melts  at  95°  and  crystallises  in  needles. 
Dibenzosalicylin  is  an  oil.  The  triglycerides  of  the  aromatic  acids, 
like  the  natural  fats,  are  insoluble  in  water,  sparingly  soluble  in 
alcohol,  and  easily  soluble  in  ether,  chloroform,  benzene,  and  carbon 
bisulphide.  E.  C.  R. 

Action  of  Chlorine  on  Hydroxybenzoic  Acids.  By  T.  Zincke 
and  H.  Walhaim  {Aimahn,  261,  208 — 2o4). — Eexachlorumetahetotetra- 
hydrobenzoic  acid.  C7H2CJ603,  is  gradually  deposited  in  crystals  when  a 
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glacial  af^etic  acid  solution  of  metaliydroxjbenzoic  acid  is  kept, 
saturated  with  chlorine,  for  six  to  seven  days  at  the  ordinary  tempe- 
rature. It  crystallises  from  fjlacial  acetic  acid,  and  from  a  mixture  of 
ether  and  lis:ht  petroleum,  in  colourless,  well-defined  plates,  turns 
yellow  at  180^.  and  molts  at  about  lOO"  with  decomposition  ;  it  is  readily 
soluble  in  alcohol,  ether,  and  hot  glacial  acetic  acid,  but  more  sparingly 
in  benzene  and  light  petroleum,  and  almost  insoluble  in  water  and  dilute 
hydrochloric  acid  ;  the  salts  of  the  acid  could  not  be  obtained.  It  is 
decomposed  by  boiling  water,  the  solution  giving  oif  an  odour  of 
chlorophenols.  When  boiled  with  alcohol,  it  is  converted  into  tetra- 
chlorometahydroxybenzoic  acid,  and,  when  treated  with  potassium 
iodide  or  stannous  chloride,  it  is  converted  into  trichlorometahydr- 
oxybenzoic  acid.  It  dissolves  slowly  in  sodium  carbonate,  yielding  a 
brownish-yellow  solution,  from  which  it  is,  for  the  most  part,  precipi- 
tated unchanged  on  acidifying  immediately  ;  if,  however,  the  alkaline 
solution  is  kept  for  some  time,  no  precipitate  is  produced  on  the 
addition  of  an  acid.  It  is  quickly  decomposed  by  ice-cold,  50  per 
cent,  potash,  yielding  a  crystalline  acid,  which  has  not  yet  been  ob- 
tained in  a  pure  condition,  and  which,  Avhen  boiled  with  water,  is 
converted  into  a  more  stable  acid,  with  evolution  of  carbonic  an- 
hydride. 

Tnchlowmefahydro.ryhenzoic  acid,  C7H3CI3O3  -f  H^O  [CI3  =  1:3:  5], 
can  be  prepared  by  passing  chlorine  into  a  solution  of  metahydroxy- 
benzoic  acid  in  glacial  acetic  acid  until  the  solution  smells  of  the  gas, 
and  then  allowing  it  to  evaporate  ;  the  product  is  deposited  in  colour- 
^less  prisms,  and  can  be  purified  by  recrystallisation  from  hot  hydro- 
chloric acid.  It  forms  colourless  plates  or  needles,  which  contain 
1  mol.  HoO  and  melt  at  104 — 105^;  on  further  heating,  the  water  of 
crystallisation  is  expelled,  the  anhydrous  compound  melting  at 
143 — 144°.  It  is  very  readily  soluble  in  alcohol,  ether,  hot  glacial 
acetic  acid,  and  benzene,  but  only  sparingly  in  water ;  it  is  not  acted 
on  by  stannous  chloride,  even  at  100°  ;  when  treated  with  chlorine,  it  is 
converted  into  the  hexachlorinated  acid  described  above,  and,  on  distil- 
lation with  lime,  it  yields  symmetrical  trichlorophenol  (m.  p.  67 — 68°). 
The  silver  salt,  C7H2Cl303Ag,  is  a  colourless,  crystalline  powder.  The 
rndhyl  salt,  CgHsClaOa,  can  be  prepared  by  treating  the  silver  salt 
with  methyl  iodide  ;  it  crystallises  from  hot  light  petroleum  in  colour- 
less needles  or  prisms,  melts  at  90°,  and  is  readily  soluble  in  alcohol^ 
ether,  and  benzene.  The  acetijl  derivative,  OAcCeHClj-COO^le,  pre- 
pared by  heating  the  methyl  salt  with  acetic  chloride,  crystallises  in 
lustrous,  well-defined  plates,  melts  at  60°,  and  is  readily  soluble  in 
benzene,  alcohol,  and  light  petroleum. 

Tetrachlorometahydroxybenzoic  acid,  C7H2CI4O3.  is  deposited  in 
crystals  when  a  solution  of  the  hexachlorinated  acid  in  absolute  alcohol 
(5  parts)  is  boiled  for  three  to  four  hours,  then  mixed  with  dilute 
(1  :  10)  hydrochloric  acid  (3  mols.),  and  allowed  to  evaporate.  It 
crystallises  from  hot  dilute  hydrochloric  acid  in  colourless  needles  or 
prisms,  melts  at  170 — 172°,  distils  with  only  slight  decomposition, 
and  is  readily  soluble  in  ether,  alcohol,  and  glacial  acetic  acid,  and 
moderately  easily  in  hot  benzene  and  dilute  hydrochloric  acid ;  it  is 
not  acted  on   by  boiling  concentrated  nitric   acid,  but  when  treated 
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■n'ith  chlorine  in  glacial  acetic  acid  solution  it  yields  a  keto-chloride, 
CsCLO  (ni.  p.  105 — 106°),  identical  with  the  compound  obtained  by 
Benedikt  and  Schmidt  {Monatiih.,  4,  607),  by  treating  pentachloro-  ■ 
phenol  with  chlorine;  on  distillation  with  lime,  it  gives  the  tetra- 
chlorophenol  described  below.  The  harinm  salt,  (C7Cl403)2Ba,  is  a 
colourless,  crystalline  powder,  very  readily  soluble  in  water.  The 
silver  salt.  OAg'CeCli'COOAg,  is  insoluble  in  water  and  alcohol.  The 
methyl  salt,  OMe-CeCl^'COOMe.  prepared  from  the  silver  salt,  crystal- 
lises from  light  petroleum  in  colourless  needles,  melts  at  37 — 38°,  and 
is  readily  soluble  in  the  ordinary  solvents. 

Acetyltetraclilorometahydroxyhenzoic  acid,  OAcCr.Cli'COOH,  is  ob- 
tained when  the  acid  is  heated  with  acetic  chloride  at  100° ;  it 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in 
colourless  needles,  melts  at  150 — 151°,  and  is  readily  soluble  in 
alcohol  and  hot  benzene,  but  almost  insoluble  in  light  petroleum. 
The  silver  salt,  OAcCeCU'COOAg.  prepared  from  the  ammonium  salt, 
is  a  colourless,  granular  compound.  The  methyl  salt,  OAc'CeCli'COOMe, 
crystallises  in  small,  colourless  needles,  melts  at  68 — 69°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  but  more  sparingly  in 
light  petroleum. 

Tetrachlorophenol,  [OH  :  CI.  =  1  :  2  :  3  :  4  :  6],  is  obtained  in  small 
quantities  when  the  tetrachlorinated  acid  is  carefully  distilled  with 
soda-lime  in  an  atmosphere  of  hydrogen.  It  crystallises  from  light 
petroleum  in  small,  colourless  needles,  melts  at  67°.  and  is  readilv 
soluble  in  most  ordinary  solvents,  except  Avater.  The  benzoyl  deriva- 
tive, CfiHCli'OBz,  is  formed  when  the  phenol  is  heated  Avith  benzoic 
anhydride ;  it  separates  from  alcohol  and  light  petroleum  in  small, 
colourless  prisms  melting  at  113 — 115°. 

Pentachloroparaketotetrahydrobenzoic  acid, 

co<cctraa>c-cooH, 

is  obtained  by  passing  chlorine  into  a  hot  glacial  acetic  acid  solution 
of  parahydroxybenzoic  acid  until  no  separation  of  crystals  of  the  di- 
chloi'O-derivative  occurs  on  cooling  a  portion  of  the  solution ;  the 
liquid  is  then  saturated  at  the  ordinary  temperature,  kept  for  some 
days,  and  then  allowed  to  evaporate,  when  the  acid  is  obtained  in 
colourless  crystals.  It  melts  at  180 — 181°,  decomposes  at  about  200°, 
and  is  readily  soluble  in  alcohol,  ether,  glacial  acetic  acid,  and  hot 
benzene,  but  almost  insoluble  in  light  petroleum  ;  when  treated  with 
stannous  chloride  or  potassium  iodide,  it  is  converted  into  dichloro- 
parahydroxybenzoic  acid.  It  is  quickly  decomposed  by  alkalis  and 
by  boiling  water,  but  it  undergoes  no  change  on  boiling  with  alcohol. 
DichloroparahA-di'osybenzoic  acid,  identical  with  the  compound 
obtained  by  Ltissner  (J.  pr.  Chem.  [2],  13,  -ISl)  by  heating  para- 
hydroxybenzoic acid  with  antimony  pentachloride,  is  deposited  in 
crystals  when  chlorine  is  passed  into  a  cold  glacial  acetic  acid  solution 
of  parahydroxybenzoic  acid  ;  it  melts  at  259 — 260°,  is  not  acted  on 
by  stannous  chloride,  and  yields  dichlorophenol  [OH  :  CL  =  1:2:6], 
on  distillation  with  lime.  The  methyl  salt,  CsHsCLOs,  prepared  by 
passing  hydi'ogen  chloride  into  a  methyl  alcoholic  solution  of  the  acid. 
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crystallises  in  colourless  needles,  melts  at  121 — 122°,  and  dissolves 
freely  in  alcohol,  ether,  &c.  The  acetyl,  derivative,  OAcCsHnCIo'COOMe, 
obtained  by  treating  the  methyl  salt  with  acetic  chloride,  crystallises 
from  methyl  alcohol  in  colourless  plates  melting  at  QS — 69°. 

Diclilorosalicylic  acid  can  be  obtained  by  passing  chlorine  into  a 
solution  of  salicylic  acid  in  glacial  acetic  acid ;  it  crystallises  in  colour- 
less prisms,  melts  at  219^,  and  yields  dichlorophenol  [OH  :  Clj  = 
1:2:4],  on  distillation  with  lime.  The  methyl  salt  melts  at 
143—144°.  The  acetyl  derivative,  OAcCeH.CL-COOMe,  crystallises 
from  alcohol  in  colourless  needles,  and  melts  at  .">7°.  F.   8.  K. 

Action  of  Phenylhydrazine  and  Hydroxylamine  on  some 
Ketonic  Acids.  By  F.  CxAKEr.r.i  (Gazzetta,  20,  692— 701).— Para- 
methoxyphenylglyoxylic  acid,  OMe'CeHj-CO'COOH,  is  formed,  to- 
gether Avjth  anisic  acid,  when  anethoil  is  oxidised  with  potassium 
permanganate,  and  is  analogous  to  the  ketonic  acids  obtained  by 
Ciamician  and  Silber  (Abstr.,  1890,  965)  from  isosafrole,  isomethyl- 
eu^enol,  and  isoapiole,  forming  the  lowest  member  of  this  series  of 
substituted  hydroxyphenylglyoxylic  acids.  When  pure,  it  crystal- 
lises from  boiling  benzene  in  needles  melting  at  89'^,  and  from  water 
in  hydrated  needles  which  melt  at  60''  ;  it  dissolves  in  hot  benzene,  and 
very  f I'eely  in  alcohol,  ether,  and  acetic  acid.  The  yield  is  40  per  cent. 
The  hydrazane,  CisHuOaNo,  obtained  by  treating  the  aqueous  solu- 
tion of  the  acid  with  phenylhydrazine  hydi'ochloride,  crystallises  from 
benzene  in  minute  prisms ;  it  is  insoluble  in  water,  but  freely  soluble 
in  alcohol,  ether,  and  also  in  sodium  carbonate  ;  from  the  latter  solu- 
tion, it  is  reprecipitated  unchanged  on  acidification. 

The  hydrazone  of  dioxymetliyleneplienylglyoxylic  acid  (from  iso- 
safrole), CioH,204N2,  is  decomposed  on  repeated  crystallisation  from 
hot  benzene.  From  its  solution  in  sodium  carbonate  it  is  precipitated 
by  hydrochloric  acid  as  a  yellow,  amorphous  powder  which  melts  at 
149^^,  and  dissolves  in  all  ordinary  solvents  except  water. 

The  hydrazone  of  dimethnxyphenylr/lyoxylic  acid  (from  isomethyl- 
eugenol),  Ci6Hi(;04N2.  is  an  unstable  compound,  obtained  like  the 
previous  substance  as  a  clear,  yellow  powder  which  melts  at  179°,  and 
is  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and  hot  benzene. 

The  liydrazone  of  apioyiylr/lyoxylic  acid,  Ci-HigOeN^aj  is  even  more 
unstable  than  the  preceding  compounds,  and  is  altered  by  exposure 
to  light.  It  is  obtained  as  a  pale-yellow  powder,  melts  at  169 — 170", 
and  dissolves  in  all  ordinary  solvents  except  water. 

The  above  ketonic  acids  do  not  yield  oximes  on  treatment  with 
hydroxylamine  hydrochloride,  the  products  of  the  action  of  this 
reagent  on  the  hot  aqueous  solution  of  the  acids  being  more  or 
loss  volatile  compounds,  insoluble  in  sodium  carbonate  and  potash, 
and  having  a  characteristic  odour.  They  are  regarded  by  the 
author  as  nitriles  formed  by  the  simultaneous  elimination  of  water 
and      carbonic      anhydride     from     the      oximes.        Piperonylnitrile, 

CHa^C^Q^CeHs'CN,  crystallises  from  water  in  slender,  white  needles, 

melts  at  94°,  dissolves  sparingly  in  water,  freely  in  alcohol,  ether, 
benzene,  &c.,  and  not  at  all  in  sodiuni  carbonate  and  potash.     It  has 
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a  pungent,  but  not  disagreeable  odour,  and  readily  volatilises  in  steam. 
Anisonitrile,  OMe*C6H4*C]M',  crystallises  in  white  needles,  melts  at 
57 — 58°,  and  has  a  sweet,  penetrating  odour ;  it  readily  dissolves  in 
alcohol,  ether,  &c.,  but  only  very  sparingly  in  water,  and  not  at  all  in 
sodium  carbonate  and  potash.  It  is  thus  identical  with  the  aniso- 
nitrile described  by  Henry  (Ber.,  2,  667),  and  by  Miller  (Abstr.,  1890, 
144).  Veratronitrile,  (OMe)2C6H3-C]S',  crystallises  from  water  in 
small,  shining  needles.  It  is  less  volatile  than  the  preceding  com- 
pound, and  has  a  less  marked  odour.  It  melts  at  Q7 — Q8° ,  dissolves 
readily  in  ordinary  solvents,  sparingly  in  water,  and  not  at  all  in 

potash  or  sodium  carbonate.      Apionitrile,  CH2<^Q>C6H(OMe)2"CN, 

may  be  crystallised  from  dilute  alcohol ;  it  is  very  slightly  volatile, 
and  has  only  a  feeble  odour.  It  is  quite  insoluble  in  water,  but  dis- 
solves in  other  solvents.     It  melts  at  135'5°.  S.  B.  A.  A. 

Action  of  Sodiiun  Phenylmercaptide  on  Ethyl  Chloraceto- 
acetate.  By  R.  Otto  and  A.  Rossing  {Ber.,  24,  68.5— 687).— The 
action  of  sodium  phenylmercaptide  on  ethyl  chloracetoacetate  has 
been  examined  by  Autenrieth  (this  vol.,  p.  540),  who  obtained  phenyl 
bisulphide  as  the  sole  product  under  very  varying  conditions.  The 
authors  have  repeated  the  experiment,  and  find  that  when  equivalent 
quantities  of  the  two  substances  are  mixed  in  alcoholic  solution,  boiled 
for  an  hour,  the  alcohol  evaporated  off  at  a  low  temperature,  and  the 
residue  mixed  with  water,  an  oil  is  obtained,  which,  even  on  the  addition 
of  a  crystal  of  phenyl  bisulphide,  does  not  solidify,  and  has  only  a 
feeble  odour.  It  appears  to  be  ethyl  thiophenylacetoacetate  mixed 
with  a  little  phenyl  bisulphide.  H.   G.   C. 

Action  of  Ethyl  Sodacetoacetate  on  Ethyl  Benzalmalonate. 

By  J.  Beedt  (Ber.,  24,  603 — 605). — By  the  action  of  ethyl  sodaceto- 
acetate and  ethyl  benzylmalonate  in  molecular  proportion  in  alcoholic 
solution  at  0°,  a  crystalline  sodiitm  salt  is  slowly  deposited  ;  it  is  not 
decomposed  by  carbonic  anhydride,  but  on  treatment  with  mineral 
acids,  a  compound  of  the  formula  dgHooOe  is  precipitated  ;  this  is  very 
sparingly  soluble  in  water,  but  dissolves  in  alcohol,  and  is  deposited 
in  crystalline  aggregates  ;  it  melts  at  155°  with  decomposition.  The 
silver  salt  is  also  crystalline.  J.  B.  T. 

Ethyl  Hydrogen  Hemipinate.  By  R.  Wegscheider  (Monatsh., 
11,  538— 544).— This  salt,  COOH-C6H2(bMe)3-COOEt,  has  been  pre- 
pared by  the  following  methods  : — (1.)  From  hemipinic  acid  (obtained 
from  narcotine),  by  the  action  of  hydrogen  chloride  on  a  solution  in 
10 — 15  times  its  weight  of  alcohol,  and  subsequent  recrystallisation 
of  the  product  from  water,  or  treatment  of  it  with  dilute  aqueous 
potash  and  reprecipitation  by  means  of  a  dilute  acid.  (2.)  From 
hemipinic  acid,  by  first  converting  it  into  the  coi'responding  anhydr- 
ide and  boiling  this  for  sevei-al  hours  with  absolute  alcohol  in  a  reflux 
apparatus.  (3.)  From  diethyl  hemipinate,  CidHgOgEtj  (m.  p.  70 — 72°), 
by  heating  with  alcoholic  potash  in  molecular  proportion.  The  product. 
in  every  case,  melted  at  l48°,  that  is,  6°  higher  than  the  melting  point 
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previously  attributed  to  it.  The  observation  of  Schrnidt  and  Schil- 
bach  (Arch.  Pharm.  [3].  25,  176),  that  after  long-continued  dryinjc 
at  100°,  the  melting  point  becomes  lowered  to  132"5^,  was  not  con- 
firmed ;  but  when  the  salt  had  been  once  melted  in  a  capillary  tube, 
the  melting  point  fell  to  about  125°,  a  behaviour  probably  dependent 
on  the  partial  conversion  of  ethyl  hydrogen  hemipinate  into  hemipinic 
anhydride.  Ethyl  hydrogen  hemipinate  may  be  obtained  crystallised 
in  the  anhydrous  state,  or  with  1  mol.  HoO,  as  well  as  in  the  form  of 
the  previously-described  hvdrated  salt  containing  1^  mols.  H.O. 

G.  T.  M. 

Oxidation  of  Gallic  Acid.  By  C.  Boettinger  (Annalen,  260, 
337 — 348  ;  compare  Abstr.,  ISM,  1130). — Various  acids  are  obtained 
when  gallic  acid  is  oxidised  with  an  alkaline  solution  of  copper 
sulphate  ;  tbe  products  are  isolated  in  the  following  manner  : — To  a 
solution  of  copper  sulphate  (lo  kilos.)  and  gallic  acid  (150  grams) 
in  boiling  water  (4  litres),  caustic  soda,  of  sp.  gr.  1"28  (1800  c.c),  is 
added,  witb  constant  stirring,  and  the  mixture  then  boiled  for  half  an 
hour;  after  filtering  from  the  red  precipitate  which  is  produced,  the 
residue  is  washed  with  water,  the  filtrate  and  washings  concentrated 
by  evapoi*ation,  acidified  with  sulphuric  acid,  and  partially  distilled. 
The  distillate  contains  acetic  acid  and  small  quantities  of  an  acid, 
probably  pyruvic  acid,  which  combines  with  phenylhydrazine  ;  the 
residual  solution  is  allowed  to  cool,  separated  from  the  crystals  of 
sodium  sulphate,  the  acid  extracted  with  ethyl  acetate,  dissolved  in 
water,  and  the  diluted  aqueous  solution  neuti-alised  in  the  cold  with 
calcium  carbonate  and  calcium  hydroxide,  and  filtered.  The  residue 
contains  calcium  oxalate  and  the  calcium  salt  of  an  acid  which  the 
author  names  galic  acid. 

Galic  acid  can  be  easily'separated  from  oxalic  acid,  as  it  is  insoluble 
in  dilute  hydrochloric  acid  and  only  very  sparingly  soluble  in  cold 
water,  but  it  dissolves  freely  in  hot  water,  yielding  a  brown  solution ; 
it  is  readily  soluble  in  alcohol  and  acetic  acid,  but  insoluble  in  ether 
and  chloroform.  It  is  decomposed  on  heating,  is  converted  into  an 
acetyl  derivative  by  boiling  acetic  anhydride,  and  dissolves  in  con- 
centrated nitric  acid,  yielding  a  reddish-brown  solution,  from  which 
oxalic  acid  is  deposited  on  keeping  for  several  weeks.  When  dried 
over  sulphuric  acid,  it  seems  to  have  the  composition  CuHioOis  (or 
CuHiiOis),  but  when  heated  at  170"  it  loses  2  mols.  HoO,  1  mol.  being 
driven  off  at  100°.  The  lead  salt,  prepared  by  precipitating  a  solution 
of  the  acid  with  lead  acetate,  has  probably  the  composition 
(CuH90i2)2Pb3  4-  3^H20.  The  barium  salt,  obtained  by  precipitating 
a  solution  of  the  ammonium  salt  with  barium  chloride,  is  insoluble  in 
water,  and  seems  to  have  the  compo.sition  (CuH90i2)2Ba3  4-  2H2O. 

When  the  acid  is  treated  with  bromine  in  well  cooled,  aqueous 
solution,  it  is  converted  into  a  brown  substance,  which  decomposes  at 
95°,  and  seems  to  have  the  composition  CuHgBroOio  4-  4H2O  ;  when 
excess  of  bromine  is  employed,  and  the  reaction  is  carried  out  at  the 
ordinary  temperature,  a  3'ellow  substance,  seemingly  a  tetrabromide, 
IS  obtained.  Hydroxylamiue  converts  galic  acid  into  a  nitrogenous 
compound,  which  is  decomposed  by  boiling  alkali  with  evolution  of 
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ammonia,  and  plienylhydrazine  transforms  it  into  a  brown  substance, 
which  is  insoluble  in  water. 

When  the  filtrate  containing  the  soluble  calcium  salts  (see  above) 
is  evaporated  to  dryness,  the  residue  decomposed  with  sulphuric 
acid,  and  the  filtered  solution  extracted  with  ether,  a  deliquescent 
acid,  having  the  composition  C4H4O3,  is  obtained  ;  on  distillation,  it 
yields  pyruvic  acid  and  compounds  which  reduce  ammoniacal  silver 
nitrate  solution.  The  ccdcium  salt,  (C4H303)2Ca,  exists  in  tvro  modi- 
fications ;  the  one  contains  2^  mols.  HoO,  and  is  insoluble  in  water, 
the  other  2  mols.  HoO,  and  is  readily  soluble.  The  hariuvi  salt, 
(C4H303)2Ba  +  l^HoO,  is  soluble  in  water,  but  is  precipitated  from 
its  aqueous  solution  on  boiling.  When  a  solution  of  the  acid  is 
warmed  with  plienylhydrazine,  a  reddish-yellow  hydrazone  is  de- 
posited :  this  compound  is  precipitated  in  crystals  on  adding  water 
to  its  solution  in  boiling  10  per  cent,  acetic  acid.  F.  S.  K. 

Aromatic  Sulphines.  By  A.  Michaelis  and  E.  Godchaux  (Ber., 
24,  767—764;  compare  Abstr..  1890,  610;  1891,  74).— The  authors 
have  not  succeeded  in  preparing  thionyldimethylaniiine  from  di- 
methylaniline  and  thionyl  chloride  in  the  presence  of  aluminium 
chloride. 

HexamethyltriumidotriplLertylsulphine  cldoride.  S(CBH4Me2)3C],6H20, 
is  prepared  by  dissolving  mercury  dimethylaniline  (Schenk  and 
Michaelis,  Abstr.,  1888.  834)  (10  grams)  in  benzene  (200—250  c.c), 
and  adding,  by  degrees,  thionyl  chloride  (1"5 — 2  grams)  dissolved 
in  benzene  (.30  c.c.)  to  the  lukewarm  solution,  shaking  meanwhile ; 
a  voluminous,  yellow  precipitate  separates,  which  subsequently 
assumes  a  red  or  brown  colour,  and,  finally,  becomes  green  in  the 
presence  of  excess  of  thionyl  chloride.  It  is  collected,  air-dried, 
washed  with  water,  and  boiled  with  moderately  concentrated  hydro- 
chloric acid,  until,  with  the  exception  of  a  small  quantity  of  yellow 
powder,  it  is  dissolved.  The  mercury  is  then  removed  by  a  current 
of  hydrogen  sulphide,  and  on  adding  sodium  hydroxide  to  the  filtrate, 
the  sulphine  chloride  is  precipitated  together  with  dimethylaniline. 
After  washing  the  precipitate  with  a  little  water,  it  is  dissolved  in 
warm  alcohol,  and  carbonic  anhydride  passed  through  the  solution 
to  precipitate  any  sodium  as  carbonate,  a  little  water  is  then  added, 
and  the  solution  boiled  to  remove  the  dimethylaniline  ;  on  concen- 
trating the  solution  and  treating  with  animal  charcoal,  the  sulphine 
chloride  separates  in  colourless,  glistening  needles  ;  it  forms  thick, 
yellow  crystals,  a  centimetre  in  length,  and  is  obtained  pure  by  ex- 
traction from  the  aqueous  solution  with  chloroform.  It  is  very  easily 
soluble  in  alcohol  and  chloroform,  readily  in  hot  water,  but  only 
sparingly  in  ether,  light  petroleum,  and  cold  water;  the  hydrated 
compound  melts  in  its  water  of  crystallisation  at  98°,  resolidifies  at 
120°,  and  the  anhydrous  substance  then  melts  at  150° ;  it  dissolves 
in  acids.  B3-  the  action  of  metallic  sodium  on  an  alcoholic  solution 
of  the  sulphine  chloride,  or  when  its  solution  in  hydrochloric  acid  is 
satuiated  with  hydrogen  sttlphide  and  heated  at  100^  in  a  sealed  tube, 
thiodimethylaniline  and  dimethylaniline  are  formed.  The  platino- 
chloride,  {CniH..(j^S)'i^^C^&;  is  a  flocculent,  yellowish-brown  precipitate. 
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which  melts  at  190°  with  deflagration  :  the  mercurochlcride, 

auH^uN^SCl.HgCL, 

is  a  dense,  white  precipitate  which  melts  at  220^ ;  whilst  the  picraie, 
CjiHsoNySCljCeHalNaO:,  crystallises  from  alcohol  in  quadratic  plates, 
sparingly  soluble  in  cold  alcohol,  and  melts  at  135°, 
Hexamethijltriamidotripheui/lsnlphine  hijdroxide, 

S(C6Hi-XMe,)3-OH  +  7H,0, 

is  prepared  by  shaking  a  lukewarm  solution  of  the  sulphine  chloride 
with  moist  silver  oxide,  evaporating  the  filtered  solution  to  dryness, 
adding  water,  and  concentrating  to  a  small  volume.  It  forms  delicate 
yellow  needles,  and  is  easily  soluble  in  water;  its  solutions  have  an 
alkaline  reaction,  but  do  not  absorb  carbonic  anhydride  from  the  air ; 
the  hydrated  compound  melts  at  bU — OO",  and  the  anhydrous  at  200°. 
The  bromide,  CjiHsoX^.SBr,  is  precipitated  in  small,  delicate,  white 
needles,  by  carefully  neutralising  a  solution  of  the  hydroxide  with, 
hydrobromic  acid  ;  it  is  sparingly  soluble  in  cold  water,  readily  in 
alcohol  and  chloroform,  but  insoluble  in  ether,  and  melts  at  240". 
The  iodide,  C24H.20X3SI,  separates  from  alcohol  in  small,  glittering 
crystals,  melts  at  2-i2°,  and  is  not  very  .soluble  in  hot  water,  sparingly 
in  cold  alcohol,  readily  in  hot  alcohol  and  chloroform,  bat  insoluble  in 
ether. 

The  authors  believe  that  the  sulphur  in  the  above  derivatives  is  in  the 
quadrivalent  condition,  but,  despite  their  apparent  analogy  with  com- 
pounds of  quadrivalent  carbon,  a  comparison  shows  that  their  chemical 
and  physical  behaviour  is  quite  different.  For  example,  hexamethyl- 
triamidotriphenylsulphine  hydroxide  corresponds  with  hexamethyl- 
triamidotriphenylcarbinol ;  but  whereas  the  former,  on  treatment 
witli  hydrochloric  acid,  yields  the  colourless  .sulphine  chloride,  the 
latter  yields  the  intensely  coloured  methyl-violet;  thionylbenzene 
does  not  react  with  phenylhydrazine,  thus  differing  from  benzo- 
phenone. 

Chlorothiobenzene,  SPh-CoHiCl,  is  obtained  as  a  heavy,  colourless 
oil,  boiling  at  305 — 315°,  together  -with  a  small  quantity  of  a  com- 
pound melting  at  88°  (probably  dichlorothiobenzene,  Kraft,  this 
Journal,  1875,  153),  when  thionylbenzene  and  phosphorus  penta- 
chloride  are  brought  together  in  molecular  proportion.         .A..  R.  L. 

Thionylamines.  By  A.  Michaelis  {Ber.,  24,  745 — 757). — 
Thiouylaniline,  CsHsNiSO,  already  described  by  Michaelis  and  Herz 
(this  vol.,  p.  310),  is  best  prepared  as  follows: — Finely  powdered 
aniline  hydrochloride  (100  grams)  is  suspended  in  dry  benzene 
(200  c.c),  and  boiled  in  a  reflux  apparatus  Avith  thionyl  chloride 
(100  grams)  until  the  evolution  of  hydrogen  chloride  has  ceased  ;  it  is 
then  isolated  by  distillation  as  previously  described ;  the  deposition 
on  the  condenser  of  a  small  quantity  of  aniline  sulphite,  produced  by 
the  action  of  moisture  on  the  thiouylaniline,  indicates  that  the  thionyl 
radicle  is  in  combination  with  the  nitrogen  atom.  Thionylaniline 
dissolves  unchano;ed  in  alcohol,  but  when  heated  with  it  in  a  sealed 
tube  at  150",  it  is  decomposed  with  the  formation  of  hydrogen  sulphide. 
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With  concentrated  hydrochloric  acid,  it  reacts  violently,  forming 
aniline  hydrochloride  and  sulphnrous  anhydride  ;  it  unites  with  dry 
hy^3rogen  chloride  at  the  ordinary  temperature,  hut  more  readily 
when  cooled  by  ice  and  salt,  foi'ming  an  unstable  compound, 
SOiXPh. 21101,  which,  however,  splits  up  into  thionyl  chloride  and 
aniline  hydrochloride  when  treated  with  an  excess  of  the  acid. 

Thionyl  bromide,  SOBr^,  which  cannot  be  prepared  in  the  same  way 
as  the  chloride,  is  formed  together  with  the  hydrobromide  of  the  tri- 
bromaniline  melting  at  118 — 120°,  in  accordance  with  the  equation 
CsHs-NiSO  +  SBr.,  =  CeHjBrs-XHsBr  +  SOBr^,  when  thionylaniline 
(50  grams)  is  dissolved  in  several  times  its  volume  of  light  petroleum, 
and  bromine  (173  grams)  gradually  (during  several  days)  run  in. 
The  precipitated  tribromaniline  hydrobromide  is  then  filtered  ofP, 
and  after  distilling  off  the  petroleum,  the  thionyl  bromide  passes  over 
between  130°  and  1-iO  as  a  brown  liquid,  the  greater  portion  of  which 
boils  at  136°,  on  repeating  the  distillation.  As  it  boils  with  partial 
decomposition  into  sulphur  bromide,  bromine  and  sulphurous  anhydr- 
ide, it  was  not  obtained  quite  pure  and  devoid  of  colour ;  it  appeared 
to  contain  free  bromine,  and  although  it  could  be  decolorised  by 
shaking  with  mercury,  it  was  then  decomposed. 

Thionylaniline.  although  analogous  to  phenyl  isocyanate,  does  not 
combine  with  aniline  as  readily  as  the  latter  ;  for  example,  a  mixture  of 
thionylaniline  and  aniline  only  reacts  if  heated  in  a  sealed  tube  at  200",  a 
colouring  matter  containing  sulphur  being  formed  ;  whilst  when  water 
or  moist  ether  is  added  to  a  mixture  of  the  two  in  molecular  proportion, 
Schiff's  aniline  sulphite  {Annalen,  140,  125)  is  produced  with  the 
development  of  heat.  The  aniline  sulphite  described  by  Boessneck 
(Abstr.,  1888,  943)  is  analogous  to  phenylcarbamic  acid,  and  prob- 
ably has  the  constitution,  NHPh-SO*OH,  Schiff's  compound  {lac. 
cit.)  being  the  aniline  salt  of  the  former,  NHPh'S0*0NH3Ph ;  or 
S(OH),(NHPh),. 

Benzaniline  sulphite  is  prepared  by  dissolving  thionylaniline  and 
aniline  in  molecular  proportion  in  alcohol  and  adding  benzaldehyde. 
The  mixture  becomes  warm,  and  the  precipitated  compound  is  col- 
lected and  crystallised  from  alcohol.  The  water  contained  in  the 
alcohol  employed  in  the  preparation  of  the  compound  completes  the  re- 
action, for  if  the  above-described  mixture  is  dissolved  in  an  anhydrous 
solvent  half  the  thionylaniline  remains  unaltered,  and  benzylidene- 
aniline,  CHPhlNPh,  together  with  benzaniline  sulphite,  is  obtained. 
Benzaniline  sulphite  forms  a  felt-like  mass  of  delicate,  white  needles, 
melts  at  124^,  and  decomposes  with  evolution  of  sulphurous  anhydride 
at  a  higher  temperature ;  it  is  soluble  in  hot  alcohol  and  water,  but 
only  sparingly  in  ether,  and  may  be  kept  without  decomposing ;  it  is 
identical  Avith  a  compound  described  by  'iich.\^  {Annalen,  140,  130; 
210,  128),  and  may  have  one  of  the  three  formulae 

OH-CHPh-XPh-SO-O-NH^Ph ;  OH-CHPh-NPh-S(OH)a-]S'HPh ; 

or  S(OH),<g]^};>CHPh,H..O. 

When  thionylaniline  and  phenyl  hydrazine  are  mixed,  a  violent  re- 
action ensues,  and  resinous  substances,  difhcult  to  purify,  are  formed. 


ORGANIC  CHEMISTRY.  717 

but  when  the  former  is  shaken  with  an  aqueous  or  alcoholic  solution 
of  pheujlhydrazine  acetate,  thioyiylphenylhydrazone,  XHPh*N!SO,  and 
aniline  acetate  are  formed.  The  hydrazone  separates  as  a  yellow 
compound  after  a  short  time,  and  is  purified  by  crystallisation  from 
alcohol.  Similar  compounds  are  obtained  with  other  hydrazines  and 
thionylaniline  ;  they  crj-stallise  well,  and  volatilise  with  steam  without 
decomposition.  They  are  readil}-  decomposed  by  alkalis  into  the 
hydrazine  and  a  sulphite,  and  hence  may  be  employed  as  a  means 
of  isolating^  and  purifying  the  hydrazines.  Thionylhydrazone 
could  not  be  prepared  from  hydrazine  chloride  and  thionylaniline, 
and  it  is  probable  that  this  compound  is  decomposed  by  water,  and 
that  free  hydrazine  is  necessary  for  its  preparation.  Thionylpara- 
toluidine  has  already  been  described  by  Michaelis  and  Herz  (loc.cit.)  ; 
its  properties  i-esemble  those  of  thionylaniline.  The  compound  henzo- 
toluidine  sulphite,  •2XH2'C7H7,Ph'COH,S02,  fomied  when  Ijenzaldehyde 
is  added  to  a  mixture  of  thionylparatoluidine  and  paratoluidine  in 
molecular  proportion  in  alcoholic  solution,  crystallises  from  alcohol 
in  delicate,  white  needles,  and  melts  at  119 — 120  . 

Thionylorthotoluidine  is  prepared  in  a  similar  manner  to  the  para- 
derivative  (Joe.  cit.)  ;  it  has  a  fainter  odour  than  the  latter,  and  is  a 
bright-yellow  liquid,  which  cannot  be  distilled  at  the  ordinary  pressure 
without  decomposition;  it  boils  at  184'  under  a  pressui'e  of  100  mm., 
does  not  solidify  on  cooling,  and  is  easily  decomposed  by  alkalis  into 
oithotoluidine  and  a  sulphite. 

Thionylbenzidine,  Ci2H&(N;SO)2,  is  formed  when  thlonyl  chloride  is 
heated  for  some  time  with  benzidine  dissolved  in  benzene  ;  it  separates 
on  cooling  in  red,  transparent  needles,  and  is  sparingly  soluble  in  cold 
benzene,  more  readily  in  hot,  and  .still  more  readily  in  chloroform. 

Thio7iylparachloraniline,  CsHjCl'NiSO,  is  prepared  by  dissolving 
parachloraniline  (20  grams)  in  benzene  (40  c.c),  and  gradually 
adding  thionyl  chloride  (20  grams),  and  heating  as  long  as  hydrogen 
chloride  is  evolved  ;  it  boils  at  237°,  and  when  cooled,  solidifies  form- 
ing small,  faintly -yellow  crystals ;  it  melts  at  36°,  and  is  slowly 
decomposed  by  cold  water,  but  quickly  by  hot  water  and  alkalis. 

ThionylmetacMoraniline  is  a  yellow  liquid  boiling  at  233°;  it  solidifies 
when  cooled. 

Thionyltribromaniline,  prepared  by  heating  thionyl  chloride  with 
tribromaniline  (m.  p.  118°-r— 120°)  dissolved  in  benzene,  crystallises 
from  benzene  in  delicate,  yellow  needles,  melts  at  74 — 75°,  and  is  easily 
decomposed  by  water. 

Thionylmetamtraniline  is  obtained  by  heating  thionyl  chloride  with 
metanitraniline  dissolved  in  benzene.  The  crystals  obtained  on  cool- 
ing the  solution  are  purified  by  dissolving  in  a  little  benzene  and 
precipitating  with  light  peti-oleum ;  if  the  latter  is  carefully  added,  so 
that  the  two  liquids  only  mix  by  degrees,  large,  well-formed  crystals 
are  obtained.  The  compound  forms  yellow,  flat  prisms,  melts  at 
63"5°,  and  develops  the  odour  of  sulphurous  anhydride  on  exposure  to 
the  air ;   alkalis  and  hot  water  decompose  it. 

ThionylparanitrauiUne  is  prepared  in  a  manner  similar  to  the  meta- 
derivative,  which  it  resembles,  but  is  more  soluble  in  benzene ;  it 
forms  delicate  yellow  or  yellowish-red  needles,  and  melts  at  70°. 
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Thionylethylamiiie,  XEtiSO,  is  not  obtained  from  etliylaniine  hydro- 
chloride and  thionyl  chloride,  but  is  prepared  as  follows  : — Anhydrous 
ethylamiue  (3  mols.)  dissolved  in  several  times  its  volume  of  ether  is 
cooled  in  a  mixture  of  ice  and  salt,  and  thionyl  chkride  (1  mol.)  in 
ethereal  solution  slowly  dropped  in.  The  mixtui-e,  which  is  frequently 
shaken,  is  left  for  a  long  time  in  a  closed  flask  ;  it  is  then  filtered  from 
ethylaraine  hydrochloride,  and  after  washing  the  latter  with  ether, 
the  ethereal  solution,  from  which  ethylamine  sulphite  separates  if 
exposed  to  the  air.  is  very  slowly  distilled  on  the  water-bath.  It  is  a 
colourless  liquid  of  a  penetrating  odour,  boils  at  73'',  and  is  decom- 
posed by  water  with  development  of  heat ;  alkalis  and  acids  also 
decompose  it.  A.  R.  L. 

Aromatic  Sulphonic  Iodides.  By  R.  Otto  and  J.  Trogeb 
(Ber.,  24,  47S — i8b). — It  has  previously  been  shown  by  Otto  that 
chlorine  acts  on  metallic  sulphinates  with  formation  of  the  corre- 
sponding sulphonic  chlorides,  and  the  authors  now  find  that  iodine  acts 
in  a  similar  manner.  Paratoluenesulphonic  iodide,  C:H7'S02l,  is  readily 
obtained  by  adding  an  alcoholic  solution  of  iodine  to  a  concentrated 
aqueous  solution  of  sodium  paratoluenesulphinate,  and  separates  as  a 
sulphur-yellow  powder,  which  gradually  darkens  on  exposure  to  the 
air.  It  becomes  brown  at  SO",  melts  at  8-i — 85^,  loses  iodine  above 
that  temperature,  and  dissolves  in  light  petroleum,  ether,  and  carbon 
bisulphide,  the  solutions  gradually  undergoing  decomposition.  TThen 
heated  with  water,  it  loses  iodine,  and  is  converted  into  paratoluene- 
sulphonic acid  and  paratoluene  disulphoxide ;  these  may  be  regarded 
as  derived  from  the  radicle  C7H7SO2  first  formed,  by  the  action  of 
water.  Alcohol  converts  it  into  ethyl  paratoluenesulphonate,  and 
small  quantities  of  paratoluenesulphonic  acid  and  sulphoxide,  and 
with  ammonia,  it  yields  paratoluenesulphonamide,  the  iodine  being 
simply  displaced  by  the  amido-group.  Aqueous  potash  acts  rather 
differently,  the  iodine  being  displaced  by  potassium  with  formation  of 
potassium  paratoluenesulphinate,  and  the  iodine  further  acted  on  by 
the  alkali  present,  and  converted  into  potassium  iodide  and  iodate. 

The  action  of  molecular  silver  on  the  iodide  dissolved  in  dry,  light 
petroleum  was  studied  in  the  hope  of  obtaining  a  disulphone,  accord- 
ing to  the  equation  : — 

2C:H:-S0,I  +  2Ag  =  C^H^SO/SOo-CH,  +  2AgI. 

Here  also,  however,  paratoluene  sulphoxide  and  paratoluenesulphonic 
acid  were  obtained  ;  it  is  probable  that  the  disulphone  cannot  exist, 
but  at  once  decomposes  as  follows  : — 

3(C;H;-S0o).,  =  CtH/SOo-SCtH,  +  (C:H,-S0,)20. 

The  sulphonic  anhydride  remains  as  the  portion  insoluble  in  light 
petroleum,  and  is  converted  by  the  action  of  alcohol  into  the  acid. 

When  paratoluenesulphonic  iodide  is  heated  on  an  iron  plate  at 
100",  it  decomposes  with  incandescence  and  evolution  of  iodine;  the 
residue  contains  toluenesulphonic  acid,  and  a  small  quantity  of  a 
substance  which  crystallises  from  acetic  acid  in  small  needles,  melts 
at  192 — 194°,  and  contains  both  iodine  and  sulphur. 
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Benzenesulphonic  iodide,  CcHs'.SO-J,  is  prepared  in  the  same 
manner,  and  forms  a  somewliat  darker  powder.  It  melts  at  42 — 45°, 
decomposes  at  a  considerably  higher  temperature,  and  behaves  towards 
reagents  in  exactly  the  same  manner  as  the  paratoluene  compound. 
The  different  "way  in  which  the  reaction  proceeds  with  the  several 
reagents  makes  it  probable  that  these  substances  exist  in  two  tauto- 
meric modifications,  as  represented  by  the  formulto  R*S'''Oo'I  and 
R-S'^O-OI. 

An  unsuccessful  attempt  was  also  made  to  prepare  the  corre- 
sponding ethylsulpl ionic  iodide,  but  the  product  consisted  of  free  ethyl- 
sulphinic  acid,  ethylsulphonic  acid,  and  a  little  mercaptan. 

H.  G.  C. 

Action  of  Zinc  Ethyl  on  Aromatic  Sulphonic  Iodides.  Bj 
R.  Otto  and  J.  Tkoger  {Ber.,  24,  488—491). — This  investigation 
was  undertaken  in  the  hope  that  the  product  would  either  be  an 
ethyl  sulphone  derivative  or  the  ethyl  salt  of  the  sulphinic  acid,  and 
thus  throAv  some  light  on  the  question  of  the  formulie  of  the  iodides, 
which,  as  suggested  in  the  previous  abstract,  may  possibly  exist  in 
two  tautomeric  forms.  This  anticipation  has  not  been  realised,  as  the 
product  of  the  action  is  simply  ethyl  iodide  and  the  zinc  salt  of  the 
sulphinic  acid;  a  similar  result  was  obtained  by  Kalle  (Annalen,  119, 
153),  by  treating  benzenesulphonic  chloride  with  zinc  ethyl. 

The  reaction  was  carried  out  in  light  petroleum  solution,  and  takes 
place  almost  immediately,  but  the  zinc  salt  remains  dissolved  for 
some  time,  and  only  separates  on  allowing  it  to  remain,  oi-  on  pouring 
the  solution  into  a  vessel  containing  air  or  carbonic  anhydride  ;  it  is 
then  qnite  insoluble  in  light  petroleum.  Possibly  this  zinc  salt  exists- 
in  two  tautomeric  forms,  corresponding  with  those  previously  given 
for  tbe  iodide.  H.  G.  C. 

Aromatic  Thiosulphonic  Acids.  By  R.  Otto  and  J.  Troger 
(Ber.,  24,  491 — 495).^ — Molecular  silver  acts  on  an  aqueous  solution 
of  potassium  benzenethiosulphonate  with  formation  of  silver  sulphide, 
and  the  solution,  after  the  separation  of  the  latter,  contains  only 
potassium  benzenesulphinate.  Silver  also  converts  sodium  thiosulph- 
ate  into  sodium  sulphite  under  the  same  conditions.  A  double  potas- 
sium and  silver  benzenethiosulphonate  may  be  prepared  by  dissolving 
silver  chloride  in  a  solution  of  potassium  benzenethiosulphonate ;  it 
has  the  composition  C6H5S..02K,C6H5.So02Ag,  and  crystallises  in 
needles.  Paratoluenethiosulphonic  acid  yields  a  similar  double  salt, 
also  ci'ystallising  in  needles. 

When  ferric  chloride  is  added  to  a  solution  of  potassium  benzene- 
thiosulphonate, and  the  mixture  gently  warmed,  the  ferric  salt  is 
obtained  as  an  orange  or  reddish-yellow  precipitate.  If  the  thio- 
sulphonate  is  poured  into  a  hot  solution  of  ferric  chloride,  sulphur, 
ferrous  chloride,  potassium  chloride,  and  benzenesulphonic  chloride 
are  formed  in  addition.  The  paratoluene  compound  behaves  in 
a  similar  manner.  If  potassium  benzenethiosulphonate  is  heated 
with  concentrated  aqueous  potash,  one  sulphur  atom  is  eliminated  in 
the  form  of  sulphide,  and  possibly  also  as  thiosulphate,  (he  solution 
becoming  yellow,  and  containing  in  addition  only  potassium  sulphinate. 
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Potassium  paratoluenetliiosulpliouate  separates  from  water  in  lus- 
trous, colourless,  transparent  crystals,  belonging  to  the  monosjm- 
metric  system  (a  :  b  :  c  =  0-8854  :  1  :  1-5436,  fi  =  60'-8'). 

H.  G.  C. 

Behaviour  of  Sulphonic  Chlorides  towards  Thiophenols 
and  Thioalcohols  in  presence  of  Alkalis.  By  K.  Otto  (Ber., 
24,  713 — 716). — The  ease  with  which  the  hydrogen  atom  of  the 
hydroxyl  group  in  phenols  is  displaced  by  the  group  CgHj'SOo  in 
aqueous  alkaline  solution,  led  the  author  to  attempt  to  displace  the 
corresponding  hydrogen  atom  of  the  thiophenols  by  a  similar 
group.  The  results  obtained,  however,  show  that  the  reaction  takes 
place  in  a  different  manner,  a  bisulphide  and  a  sulphiuic  acid  being 
formed.  Thus  benzenesulphonic  chloride  and  thiophenyl  jaelded 
phenyl  bisulphide  and  benzenesulphinic  acid  in  almost  quantitative 
proportions ;  this  is  probably  the  best  method  of  preparing  benzene- 
sulphinic acid.  A  corresponding  result  was  obtained  with  benzene- 
sulphonic chloride  and  thioparacresol,  paratoluenesulphonic  chloride 
and  thioparacresol,  and  also  with  ethylsulphonic  chloride  and  ethyl 
mercaptan.  H.   Gr.  C. 

Benzaldehydesulphonic  Acid.  By  E.  Kafka  (Ber.,  24, 
791 — -797). — Benzaldehydesulphonic  acid  is  obtained  as  described  by 
"Wallach  and  Wiisten  (Ber.,  16,  150).  The  sodium  salt  crystallises 
from  water  or  dilute  alcohol  in  white  aggregates. 

Sodiiirii  bertzaldoximesidphonafe,  S03Xa*C6H4'CH!NOH,  is  obtained 
by  heating  a  fainth*  alkaline  mixture  of  sodium  benzaldehydesulph- 
onate  (1  mol.),  hydi-oxyl amine  hydrochloride  (l-i-  mols.),  and  sodium 
carbonate  for  one  hour  on  the  water-bath.  It  crystallises  in  white, 
lustrous  plates,  and  is  very  easily  soluble  in  water,  less  soluble  in 
alcohol. 

Sodium  phenylhydrazinebenzijlidenesulplioiiate, 

SOsNa-CeHi-CHlNoHPh, 

is  obtained  as  a  yellow,  flocculent  precipitate  ^vhen  the  calculated 
quantity  of  phenylhydrazine,  dissolved  in  dilute  acetic  acid,  is  added 
to  an  aqueous  solution  of  the  sodium  sulphouate.  It  forms  beautiful 
colourless  needles,  and  is  sparingly  soluble  in  cold  water,  easily  solu- 
ble in  hot  Avater,  alcohol,  and  glacial  acetic  acid. 
Sodium  diphenylliydrazonebenzylidenesulphonate, 

SOaNa-CeHi-CHIIs^Ph:, 

is  obtained  by  adding  an  aqueous  solution  of  diphenylhydrazone 
hydrochloride  to  an  aqueous  solution  of  the  sodium  sulphonate  con- 
taining the  required  quantity  of  sodium  acetate.  The  mixture  is 
heated  on  the  water-bath  for  some  time,  and,  on  cooling,  nacreous 
plates  separate.  It  is  sparingly  soluble  in  cold  water  and  alcohol, 
easily  soluble  in  hot  water. 

Sodium  a-naphthylaminebenzylidenesuljphouate, 

S03Xa-C6H4-CH:N-C,oH;, 

is  prepared  by  heating  a  mixture  of  a-naphthylamine  dissolved  in 
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alcohol  and  an  aqneous  solution  of  the  sodium  sulphonate.  It  crys- 
tallises in  beantifnl,  pale-yellow  prisms,  and  is  easily  soluble  in  water, 
sparingly  so  in  alcohol. 

Sodium  benzyUde7iesiilphonaphtJiion-ate, 

SO.Xa-CoH.-CHIN-CoHe-SOaNa, 

is  obtained  by  heating  sodium  naphthionate  with  sodium  benzalde- 
hydesulphonate  in  aqueous  solution  ;  it  crystallises  in  small,  white 
needles,  and  is  somewhat  easily  soluble  in  water,  but  only  sparingly  in 
alcohol. 

Sodium  joarap7ienyle7ied  iaminedibenzylidenesulphcnate, 

aH,(N:CH-aH,-S03Na)2, 

is  obtained  by  heating  an  alcoholic  sohition  of  paraphenylenediamine 
with  an  aqueous  ;-olutiou  of  the  sodium  sulphonate  on  the  water-bath. 
It  crystallises  from  dilute  alcohol  in  yellow  needles,  and  is  easily 
soluble  in  water,  but  only  sparingly  in  alcohol. 

Sodium  m,eiaparatoliiylenediamineheti:yUdenesulpJionate, 

S0aNa-C6H,-CH<^g>CeH,Me, 

is  obtained  by  heating  a  mixture  of  orthotoluylenediamine  hydro- 
chloride and  the  sodium  sulphonate  with  sodium  acetate  on  the 
water-bath  for  1^  hours.  It  is  sparingly  soluble  in  water  and  dilute 
alcohol,  insoluble  in  absolute  alcohol,  and  easily  soluble  in  dilute 
hydrochloric  acid. 

Benziledisidphonic  acid,  CoOjCCsHi'SCH);,  is  prepared  as  follows  : — 
Barium  benzaldehydesulphonate  (30  parts)  dissolved  in  alcohol 
(150  parts,  50- — 55  per  cent.)  and  potassium  cyanide  (5  parts)  are 
heated  in  a  reflux  apparatus  for  four  hours.  The  product  is  filtered, 
evaporated  to  dryness,  extracted  with  85  per  cent,  alcohol,  and  the 
residue,  Avhich  consists  of  benzoindisulphonic  acid,  dissolved  in  water 
and  precipitated  with  alcohol.  The  benzoindisulphonic  acid,  which  is 
not  at  all  well  characterised,  is  oxidised  with  strong  nitric  acid,  and 
easily  yields  benziledisulphonic  acid.  The  latter  is  separated  by 
means  of  its  barium  salt,  which  forms  a  colourless,  crystalline  powder, 
extremely  soluble  in  water,  and  sparingly  soluble  in  alcohol.  Benz- 
iledisulphonic acid  forms  with  phenylhydrazine  a  very  soluble  vellow 
(lye,  which  gives  an  intense  orange-yellow  colour  to  wool,  and  is  fast 
to  alkalis  and  acids. 

Barium  di-a.-naphtholbe)izyl{denesulphonate, 

[CH(C,oH6-OH),.-C6H,-S03]aBa, 

is  prepared  by  mixing  the  barium  salt  of  the  sulphonic  acid  (10  parts) 
with  a-naphthol  (11  parts),  dissolving  the  mixture  in  glacial  acetic  acid 
(60 — 70  parts),  and  gradually  adding  a  25  per  cent,  solution  of  hydro- 
chloric acid  (8 — 9  parts).  The  mixture  is  heated  for  seven  hours  on 
the  water-bath,  and  must  be  kept  from  contact  with  water  vapour;  it 
is  then  filtered  from  barium  chloride,  the  unattacked  a-naphthyl- 
amine  and  acetic  acid  got  rid  of,  the  remaining  barium  precipi- 
tated with  sulphuric  acid,  and  the  solution  decolorised  with  animal 


722  ABSTRACTS  OF  CHEMICAL  PAPERS. 

charcoal.  The  barium  salt  is  prepared  by  adding  barium  carbonate 
to  the  solution,  is  easily  soluble  in  water  and  alkalis,  not  so  soluble 
in  dilute  alcohol,  and  insoluble  in  absolute  alcohol.  With  diazo- 
compounds,  it  ^-ields  dyes  ;  with  diazobenzenesulphonic  acid,  a 
yellowish-red ;  with  diazotised  benzidinesulphonic  acid,  a  brownish- 
i-ed,  of  only  weak  tinctorial  power  ;  with  diazo-/i-naphthalenesulphonic 
acid,  a  dark-red,  of  strong  tinctorial  ])0wer. 

Sulphociitnamic  acid,  S03H'CGHi'CH;CH'C00H,  is  obtained  by 
heating  a  mixture  of  barium  benzaldehydesulphonate  (6  parts), 
anhydrous  sodium  acetate  (3  parts),  and  acetic  anhydride  (10  pai'ts) 
in  a  reflux  apparatus  for  8 — 9  hours.  The  acid  is  purified  by  con- 
version into  the  barium  salt ;  the  latter  crj'stallises  in  white  aggre- 
gates, and  is  easily  soluble  in  water,  sparingly  soluble  in  alcohol. 

Benzaldehydesulphonic  acid,  when  treated  with  nitric  acid,  does  not 
yield  a  nitro-compound.  Ammonia  has  no  efPect  on  it.  When  the 
barium  salt  is  exposed  to  the  air,  or  when  air  is  led  through  its  solu- 
tion at  90 — 95°,  no  oxidation  takes  place.  When  oxidised  with  nitric 
acid,  it  yields  metasulphobenzoic  acid.  E.   C.  R. 

Extraction  of  Indigotin  from  Commercial  Indigo.     Bv  T.  M. 

]\biR,,AX  (Chem.  Cenfr..  1891,  i.  76  :  from  J.  Ain^rr.  Chem.  Soc,  12,  302). 
— The  finely-poAvdered  indigo  is  mixed  with  about  an  equal  weight  of 
zinc-dust,  and  is  spread  in  layers  of  about  1  inch  in  thickness  iu  a 
chamber  through  which  steam  can  be  passed ;  the  chamber  is  also 
provided  with  an  opening  for  the  admission  of  sulphurous  anhydride. 
The  indigo  is  covered  so  as  to  pi-event  any  condensed  water  from 
dropping  on  to  it.  After  expelling  the  air,  steam  is  allowed  to 
pass  slowly  through  the  chamber,  and  the  sulphurous  anhvdride  is 
admitted  in  small  quantities  at  a  time  until  the  reduction  is  complete ; 
this  occupies  from  one  to  two  hours.  The  mass  has  then  a  dirty- 
yellowish  or  greenish-yellow  appearance,  and  when  dry  does  not 
oxidise  very  readily,  and  may  be  kept  for  several  days.  The  indigo- 
white  may  be  extracted  with  wood-spirit,  from  which  pure  indigotin 
mav  be  obtained  in  crystals  by  exposins"  the  solution  to  the  air. 

J.  W.  L. 
Synthesis  of  Dimethylindigo  from  Parachloracetotoluidide 
and  Paratolylglycin.     By  H.  Eckexroth  (Ber.,  24,  693).— When 

1  part  uf  parachloracetotoluidide  or  of  paratoh-lglycin  is  fused  with 

2  parts  of  potash  in  the  manner  described  by  Flimm  (Abstr.,  1890, 
383)  or  Heitmann  (this  vol.,  p.  75),  an  orange-coloured  melt  is 
obtained,  which  is  readily  soluble  in  water,  and  on  exposure  to  the 
air.  deposits  dimethylindigo.  The  latter  is  phj-sically  indistinguish- 
able from  ordinary  indigo.  H.   G.   C. 

Oxidation  of  Hydrated  Pyridine  Bases  :  Conversion  of 
Tetrahydroquinoline  into  Isatin.  By  C.  Schottex  (Ber.,  24, 
7~'2 — 775). — Tetrahydroqainoliue  was  prepared  by  reducing  quinoline 
with  tin  and  hydi'ochioric  acid,  the  mixture  steam-distilled,  and  the 
aqueous  distillate  shaken  up  with  soda  and  benzoic  chloride  ;  benzoyl- 
tetrahydroquinoline  soon  separates. 

Benzoylisatinic     acid,     CTHiO'XH'CsH^'CO'COOH     (benzoylortho- 
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amidobenzoylformic  acid),  is  obtained  by  heating  benzoyltetrahydro- 
qninoline  with  potassium  pei-manganate  (2 "5  parts)  and  water 
(20  parts)  ;  the  excess  of  permanganate  is  then  destroyed,  the  solution 
filtered,  and  tho  acid  precipitated  with  hydrochloric  acid.  Tlie  yield 
amounts  to  50  per  cent,  of  the  tetrahydroquinoline  employed;  the 
product  in  the  mother  liquors  was  not  examined  ;  carbonic  anhydr- 
ide and  oxalic  acid  are  formed  in  small  quantities.  Benzoylisatinic 
acid  crystallises  from  solutions  of  its  salts  on  acidification  in  colour- 
less prisms,  from  dilute  alcohol  in  very  pale-yellow  prisms,  is  quite 
insoluble  in  water,  easily  soluble  in  alcohol,  not  so  soluble  in  absolute 
ether,  and  melts  at  188°  with  formation  of  its  anhydride.  The  alkali 
salts  are  easily  soluble  in  water.  The  barium  salt  is  sparingly  solu- 
ble in  both  hot  and  cold  water.  Benzoylisatinic  acid,  prepared  by 
dissolving  isatin  in  hot  dilute  soda,  and  shaking  the  cold  solution 
with  benzoic  chloride,  was  identical  in  every  respect  with  the  above. 

Benzoylisatin  is  obtained  from  the  above  acid  by  heating  it  for  a 
few  minutes  above  its  melting  point,  or  by  heating  for  some  time 
with  excess  of  acetic  anhydride.  It  crystallises  from  glacial  acetic 
acid  in  intensely  yellow  needles,  which  yield  a  yellow  powder  when 
ground  up,  is  sparingly  soluble  in  cold,  more  soluble  in  hot  acetic  acid, 
very  sparingly  soluble  in  alcohol  and  ether,  and  melts  at  206°  with  a 
brown  coloration.  It  is  insoluble  in  cold  dilute  alkali  hydroxides 
and  carbonates,  but  dissolves  if  allowed  to  remain  some  time  in 
contact  with  them  in  the  cold,  or  more  quickly  on  warming,  and  is 
converted  into  benzoylisatinic  acid.  With  sulphuric  acid  and  benzene 
containing  thiophen,  it  gives  as  beautiful  a  blue  as  isatin  itself. 

E.  C.  R 

New  Synthesis  of  Indazole  Derivatives.  By  C.  Paal  (Ber., 
24.  959 — 966). — Iti  their  investigations  on  dihydroquinazolines 
(Abstr.,  1890,  1443).  Paal  and  Krecke  obtained  a  base  having  the 
empirical  formula  CiaHml*^.,.  by  the  reduction  of  orthonitrobenzyl- 
aniline,  NOo-CsHi-CHo-NHBr,  with  tin  and  hydrochloric  acid.  Further 
investigation  has  shown  that  the  base  is  "!' -phenylindazole, 

C«H,<^->NPh. 

It  is  best  prepared  from  the  product  of  reduction  by  allowing  the 
stannochloride  to  crystallise  out,  digesting  it  with  ammonium 
sulphide,  and  extracting  the  washed  residue  with  hot  alcohol.  On 
carefully  adding  water  to  the  solution,  2'-phenylindazole  separates  in 
crystals  :  it  melts  at  83 — 84°,  boils  without  decomposition  at  344 — 345° 
(uucorr.),  and  has  a  molecular  weight,  as  determined  by  Raoult's 
method,  in  benzene  solution,  agreeing  with  the  above  formula.  It  is 
not  altered  by  nitrous  acid  or  acetic  anhydride,  and  may  be  distilled 
over  faintly  red-hot  zinc-dust  almo.st  without  decomposition. 
Further,  on  heating  with  methyl  iodide  and  methyl  alcohol,  it  yields 
a  methiodide,  CisHioN.j.Mel,  which  crystallises  from  methyl  alcohol  in 
spherical  aggregates  of  slender,  white  needles,  and  melts  at  188". 
From  these  i-esults,  it  follows  that  both  nitrogen  atoms  in  the  com- 
pound are  in  the  tertiaiy  condition,  and  from  this  fact  and  the 
method    by  which   it    is  obtained,   it   must   have   the    constitutional 
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formula  given  above.  Especially  notewortliy  is  the  ease  with  which 
the  indazole  rins:  is  formed,  both  in  this  and  in  the  previous  syn- 
theses (Abstr.,  1884,  440  ;  1885,  540;  this  vol.,  p.  312). 

When  2'-pbenjlindazole  is  treated  with  sodium  in  absolute  alcohol, 

NH 

it  is  converted  into  2'-phenyI-V  :  S'-dihydr Indazole,  C6Hi<^p,Tx  ^NPh  ; 

some  of  the  indazole,  however,  always  remains  unaltered,  but  is  easily 
separated  by  its  greater  solubility  in  alcohol.  The  dihydro-compound 
crystallises  from  the  latter  solvent  in  nacreous  plates,  melts  at  about 
98°,  forms  an  unstable  hydrochloride,  which  is  decomposed  by  wate]-, 
and  is  oxidised  to  2'-phenylindazole  by  ferric  chloride. 

2 -Paracliloroplienylindazole,  CeH^-c^  i  ^N-CeHiCl,  is  obtained  by 

the  reduction  of  orthonitrobenzylparachloraniline,  and  is  isolated  in  a 
similar  manner  to  the  phenyl  derivative.  It  forms  lustrous  plates, 
readily  soluble  in  hot  alcohol,  benzene,  and  acetic  acid,  sparingly  in 
light  petroleum,  and  melts  at  138°.  2'-Parahromophenylmdazoie  is 
obtained  by  the  same  method  from  orthonitrobenzylparabromaniline. 
It  does  nof,  however,  form  a  stannochloride,  and  is  obtained  directly 
from  the  reduced  solution  in  flat,  colourless  needles  melting  at 
147°,  and  sparingly  soluble  in  alcohol,  readily  in  benzene  and  acetic 
acid. 

N_ 

2' -Paraplienetylmdazole,  CeHj-fC^  I      ^>C6H4"OEt,  is  prepared  by  the 

reduction  of  orthonitrobenzylparaphenetidine.  The  stannochloride 
separates  on  cooling  in  yelloAvish  plates  melting  at  138°.  These  are 
dissociated  by  hot  water,  with  formation  of  free  paraphenetylindazole, 
which  crystallises  from  alcohol  in  nacreous  plates,  from  dilute  acetic 
acid  in  flat  needles,  and  from  a  mixture  of  benzene  and  light  petr- 
oleum in  short,  colourless  pi'isms.  It  melts  at  118°,  and  forms  salts 
which  are  dissociated  by  water.  On  treatment  with  phosphorus  and 
hydriodic  acid,  it  is  converted  into  ethyl  iodide  and  2' -parahydroxy- 
p^lenylindazole,  C6H4<:^  I      *>N"'C6H4'OH.     The  hy dr iodide  oi  the  new 

base  separates  on  cooling  in  large,  yellowish  plates,  melts  at  200° 
with  blackening,  and  is  partially  dissociated  by  water.  To  prepare 
the  free  base,  the  hydriodide  is  dissolved  in  dilute  soda,  dilute 
acetic  acid  added  as  long  as  a  precipitate  is  formed,  and  the  latter 
recrystallised  from  dilute  alcohol.  It  is  thus  obtained  in  fascicular 
aggregates  of  short,  colourless  prisms  melting  at  195°,  readily  soluble 
in  mineral  acids,  alcohol,  acetic  acid,  and  in  aqueous  alkalis.  From 
the  latter  solutions,  it  is  precipitated  by  carbonic  anhydride,  but  not 
by  dilution  with  water. 

The  exact  method  in  which  the  formation  of  the  indazole  ring 
takes  place  is  not  quite  certain.  The  most  natural  supposition  is 
that  orthamidobenzylaniline  is  first  formed  and  is  then  further 
oxidised — 

^«^^<Ca!-NHPh  +  ^'  =  C„H,<T->NPh  +  2H,0. 
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The  author  has,  however,  been  unable  to  obtain  2'-phenylindazole 
from  orthamidobenzylaniline  itself,  and  thinks  it  possible  that  the 
nitro-group  may  first  be  reduced  to  the  nitroso-srroup,  the  nitroso- 
compound  then  undei-going  condensation  in  the  followinc:  manner: — 

C«H.<2S,j,HPh  =  CoH.<^jj>NPh  +  H.O. 

H.     Cr.     C. 

Action  of  Carbamide  and  Thiocarbamide  on  Dihydroxy- 
tartaric  Acid,  Benzile,  and  Benzoin,  liv  R.  Axschutz  and  H. 
Gkloermaxn  (Annalen,  261,  1"29  — 138  ;  compare  Anschiitz,  Abstr., 
1890,  365). — Ethyl  dihjdroxytartrate  is  formed  when  hydrogen 
chloride  is  passed  into  a  well-cooled  alcoholic  solution  of  sodium 
dihydroxytartrate ;  the  crude  product  is  a  thick,  brownish-yellow 
syrup,  which  cannot  be  distilled  even  under  greatly  reduced  pressure. 
The  dihydrazone,  C00H20N4O4,  is  obtained,  together  with  various  other 
compounds,  when  crude  ethyl  dihydroxytartrate  is  treated  with 
phenylhydrazine  in  alcoholic  or  ethereal  solution ;  it  separates  from 
boiling  alcohol  in  large,  yellow  crystals  and  melts  at  120 — 121".  The 
dicarhami<h.  CioHuXiOg,  is  obtained  as  a  crystalline  residue  when  an 
alcoholic  solution  of  carbamide  and  crude  ethyl  dihydroxytartrate  is 
evaporated  on  the  water-bath  ;  it  separates  from  boiling  water  in 
broad  needles,  melts  at  245"  with  decomposition,  and  is  only  sparingly 
soluble  in  cold  water  ;  on  hydrolysis  with  the  theoretical  quantity  of 
sodium  hydroxide,  it  is  converted  into  a  colourless,  crystalline  sodium 
salt  of  the  composition  C6H4X406Nao. 

Two  compounds  are  formed  when  an  alcoholic  solution  of  ethyl 
dihydroxytartrate  is  evaporated  with  thiocai-bamide  ;  the  one  crystal- 
lises in  long,  slender  needles  melting  above  100'  with  decomposition ; 
the  other  forms  yellow  crystals  and  has  the  same  percentage  composi- 
tion as  thiohydantoin,  from  which,  however,  it  differs  in  appearance. 

A  compound  of  the  composition  C16HUX4O2  is  obtained  in  crystals 
when  benzile  is  heated  with  carbamide  at  170—175°  for  3  to  5  hours  ; 
it  does  not  decompose  at  temperatures  below  260°,  is  almost  insoluble 
in  alcohol,  chloroform,  ether,  and  benzene,  and  has  possibly  the  con- 
stitution represented  by   he  formula  CO <  I        "       >C0,     When 

-N  M'CPh'js  H 

benzile  and  thiocarbamide  are  heated  together  at  145°  in  alcoholic 
solution,  a  crystalline  compound  of  the  composition  CicHyXiSo  is  ob- 
tained; this  substance  decomposes  at  300°,  and  is  very  sparingly 
soluble  in  alcohol. 

A    compound   of    the    composition    C13H10X0O,    which    is    possibly 
CPh'N 
a/3-diphenyl-H-amidoxazole,  11       ^^C'NHj,  is  formed  when  benzoin 

(1  mol.)  is  heated  with  carbamide  at  165°  in  alcoholic  solution  for 
3 — 4  hours  (compare  Hubacher,  this  vol..  p.  222).  It  crystallises  from 
hot  alcohol,  in  which  it  is  only  moderately  easily  soluble,  in  colourless 
needles,  and  does  not  decompose  at  260"".  Thiocarbamide  combines 
with  benzoin  under  the  same  conditions,  yielding  a  crystalline  com- 

VOL.  LX.  3   c 
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pound  wliicli  decomposes  above  220^,  is  only  sparingly  soluble  in 
alcohol,  and  has  the  composition  C^HioXoS.  F.   S.  K. 

Action  of  Carbamide  on  Benzile.  By  A.  Axgeli  (Ber.,  24, 
606). — The  condensation  compound  of  carbamide  and  benzile  described 
by  R.  Anschiitz  and  H.  Geldermann  (preceding  abs.tract)  has  been  pre- 
viously prepared  by  the  author  ( Absti-..  1890,  1290) .  The  behaviour  of 
tolanecarbamide  (diphenylacetylenediure'ine)  towai-ds  acetic- anhydr- 
ide is  best  explained  by  the  formula  C0<^"        i        ^^     >C0. 

J.  B.  T. 
Action  of  Nascent  Hydrogen  on  /3-Benzilenionoxime.  Bv 
C.  r.  Zaxetti  (Gazzeff.1,  20,  687— 692).— Polonowski  (Ab.str.,  18S8, 
485)  found  tbat  the  product  of  the  reduction  of  an  alcoholic  solution  of 
/3-benzilemonoxime  with  sodium  amalaram  and  acetic  acid  is  diphenvl- 
liydroxyethylamine,  OH'CHPh-CHPh-XH.,,  melting  at  161°;  Braun 
and  Meyer  (1888,  700)  found  that  a  solution  of  /3-benziloxime  in 
soda,  when  treated  with  sodium  amalgam,  yields  tetrametliylaldine, 

CPh"!N^'CPh 

H_     I    II,  ,  melting  at  245—246°,  and  Braun    (Abstr.,   1889,   613) 

CPh-X-CPh  '  .  '  '  / 

obtained  the  base  desylamine.  COPh-CHPh-NHo,  by  reducing  it  with 
hydrochloric  acid  and  stannous  chloride.  The  author  finds  that  when 
a  solution  of  ^-benziloxime  in  absolute  alcohol  is  treated  with  metallic 
sodium,  the  product  con.sists  of  an  impure,  uncrystallisable,  semi-solid 
mass,  which  may  be  obtained  from  its  hydrochloi'ide  in  a  purer 
form,  crystallising  from  dilute  alcohol  in  white  flakes  melting  at 
158 — 160°,  and  from  boiling  benzene  as  a  white  powder  melting  at 
165°.  It  has  the  same  composition  as  diphenylhydx-oxyethylamine  ; 
and  even  after  prolonged  boiling  with  hydroxylamine  hydrochloride 
and  sodium  carbonate,  it  nearly  all  crystallises  out  unchanged  on  cool- 
ing, traces  only  of  an  alkaline  oil  pas.sing  into  solution.  It  is  almost 
insoluble  in  water,  very  sparingly  soluble  in  ether,  moderately  in 
boiling  benzene,  and  freely  in  alcohol.  The  hydrochloride  prepared 
fi'om  the  pu.re  product  crystallises  in  long,  white  needles,  and  melts 
at  210°  with  decomposition.  The  picrate  is  a  yellow,  crystalline  com- 
pound which  softens  and  turns  brown  at  175°,  and  melts  with  decom- 
position at  178—179°.  The  platinochloride,  (CuHi3X0)o,H,PtCh, 
crystallises  in  brilliant,  hexagonal  plates  which  become  anhydrous  at 
100°,  soften  at  180°,  and  melt  with  decomposition  at  185 — 186°. 

/^-Benziloxime,  when  i-educed  in  this  manner,  thus  yields  principally 
diphenylhydroxyethylamine  and,  perhaps,  traces  of  desylamine,  but 
no  tetrametliylaldine  is  formed.  S.  B.  A.  A. 

Reduction  of  Acetylorthonitrobenzylparatoluidine  and  of 
Benzoylorthonitrobenzylaniline.  By  E.  Li;ll.\ia.\x  i^Ber.,  24, 
718). — Lellman  and  Stickel  obtained  two  compounds  by  the  redaction 
of  acetylorthonitrobenzylparatoluidine  and  of  benzoylorthonitrobenzyl- 
aniline, which  they  regarded  as  pai'atolylbenzenylethenylamidine  and 
phenylbenzylenebenzenylamidine  respectively  (Abstr.,  1886,  793). 
Soderbaum  and  Widman  have  found  that  these  comnounds   are,  in 
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reality,  orthamidobeuzylparatoluiiiiue  and  benzoylorthatnidobenzyl- 
aniline  (Abstr.,  1890,  1208),  and  tlie  author  has,  on  re-examinatio  n 
of  the  compounds,  been  able  to  conlifni  this  result.  The  first  conclu  - 
sion  was  brought  about  by  an  error  in  Stickel's  analyses  of  the  com- 
pounds. H.  G.  C. 

Dyes  of  the  Triphenylmethane  Group.  By  E.  Noeltixo  (Ber., 
24,  5fi8 — ."iGS). — The  author  has  shown  that  triamidotriphenyl- 
niethane  derivatives  in  Avhich  a  methyl  group  occupies  an  ortho- 
position  to  the  fundamental  carbon  atom  yield  dyes  on  oxidation 
(Ber.,  22.  2573).  He  now  finds  that  the  corresponding  diamido- 
triphenylmethane  derivatives  also  yield  dyes  on  oxidation. 

FaranitrodiinethyldiaviidodlplienyltoJyhnethane, 

XH,-C«H3Me-CH(C6Hi-N02)-C6H/XMe,, 

is  prepared  by  heating  a  mixture  of  paranitrodimethyldiamidobenz- 
hydrol  (26  grams),  metatoluidine  (20  grams),  concentrated  hydro- 
chloric  acid  (-40  grams),  and  water  (40  grams)  for  some  hours  on  the 
watei'-bath.  The  base  crystalli.ses  from  alcohol  in  yellow  needles, 
melts  at  169°,  and  is  insoluble  in  watei',  sparingly  soluble  in  alcohol, 
more  soluble  in  benzene.  The  hydrochloride  crystallises  from  water, 
in  which  it  is  easily  soluble,  in  white  leaflets.  On  oxidation  in  hot 
alcoholic  acetic  acid  solution  with  chloranil,  or  in  cold  aqueous  acetic 
acid  with  lead  peroxide,  it  yields  a  beautiful,  yellowish-green  dye 
which  dyes  silk,  wool,  and  cotton  mordanted  with  tannin  as  easily  as 
malachite-green,  and  is  faster  to  soap  than  the  latter.  The  author 
draws  attention  to  the  production  of  greens  from  dimethylated  di- 
aniidotriphenylmethane  derivatives,  whilst  non-methylated  diamido- 
diphenylmethane  on  oxidation  yields  a  violet  dye.  Paranitrodimethyl- 
diamidotriphenylmethane  also  yields  a  green  dye.  The  acetyl  com- 
pound of  the  above  leuco-base  is  not  oxidised  by  lead  pei'oxide  ;  when 
treated  with  chloranil,  however,  it  yields  a  dye  which  imparts  an 
orange-red  colour  to  cotton.  The  colour  is  similar  to  that  from  di- 
niethylmonamidotriphenylmethane.  If  the  acetyl  grouji  be  elimin- 
ated, the  colour  becomes  green. 

Dimethyltriarnidodiphenyltolyhnethane  is  obtained  from  the  nitro-base 
by  reduction  with  tin  and  hydrochloric  acid,  or  with  zinc-dust  and 
acetic  acid,  and  crystallises  from  a  mixture  of  ether  and  light  petroleum 
in  white  needles  which  become  violet  on  exposure  to  air.  On  oxidation, 
it  yields  a  reddish-violet  dye.  The  diacetyl  compound  is  obtained  by 
boiling  with  acetic  anhydride  ;  it  crystallises  from  alcohol  in  white 
needles,  melts  at  130°,  and  yields  a  dye  which  imparts  a  violet-red 
colour  to  cotton  mordanted  with  tannin ;  on  eliminating  the  acetyl 
groups,  the  colour  is  changed  to  violet. 

ParanifrotetranietJiyldiamidodiphenyUoli/lnietJcane  is  obtained  by 
heating  a  inixture  of  nitrodimethylaniidobenzhydrol  (6  grams),  di- 
methylmetatoluidine  (15  grams),  hydrochloric  acid  (10  grams),  and 
water  (20  grams)  for  30  hours  on  the  water-bath.  It  crystallises 
from  ether  in  beautiful,  yellow  leaflets,  melts  at  193°,  is  easily  soluble 
in  alcohol  and  benzene,  and  on  oxidation  gives  a  beautiful  vellowish- 

3  c  2 
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prreen.     The  amido-hnse,  obtained  from   the  nitro-base  by  reduction, 
yields  a  violet  dye  which  rivals  methyl-violet  in  shade. 

Paranitrodimethylcliethylcliaiiiiflodiphenyltolylmetliane,  obtained  in  a 
similar  way  to  the  tetramethyl  derivative,  crystallises  from  alcohol  in 
beautiful,  yellow  needles,  and  melts  at  165 — 166".  Both  the  nitro- 
base  and  the  amido-base,  obtained  from  it  on  reduction,  easily  yield 
dyes  on  oxidation ;  the  former  giving  a  green,  the  latter  a  violet  dye. 

In  the  succeeding  part  of  the  paper,  the  author  shows  thatdiamido- 
and  triamido-triphenylmethane  derivatives,  in  which  two  methyl 
groups  are  in  the  ortho-position  to  the  fundamental  carbon  atom, 
easily  yield  dyes  on  oxidation. 

Tetramethyldiamidophenylditoh'lmethane,  prepared  from  benzalde- 
hyde  and  dimethylmetatoluidine  according  to  the  method  described 
by  Riedel,  crystallises  well  from  light  petroleum  and  alcohol,  melts  at 
123°,  and  yields  a  dye  whicli  colours  cotton  an  intense  gi'een. 

Paranitrotetramethyldiamidophenylditolylmethane  is  best  prepared 
by  heating  a  mixture  of  paranitrobenzaldehyde  (12  grams),  absolute 
alcohol  (25  grams),  dimethylmetatoluidine  (25  grams),  and  con- 
centrated sulphui'ic  acid  (15  grams)  for  20  hours  on  the  water-bath. 
It  crystallises  from  a  mixtnre  of  alcohol  and  benzene  in  yellow 
needles,  melts  at  22-4°,  is  sparingly  soluble  in  alcohol,  and  yields  a 
oTcen  dye  resembling  malachite-green. 

Tetramethyltriamidophenvlditolylmethane  is  obtained  as  described 
by  Kock  (Abstr.,  1887,  836).  and  melts  at  140°.  On  oxidation  with 
lead  peroxide  and  acetic  acid,  a  dye  is  obtained  which  colours  cotton, 
silk,  and  w'ool  an  intense  violet :  when  oxidised  with  chloranil  in 
dilute  solution,  no  dye  is  formed,  but  in  concentrated  alcoholic  acetic 
acid  the  above  violet  dye  is  obtained.  The  acetyl  compound  gives  a 
green  dye  which,  on  elimination  of  the  acetyl  group,  changes  to  violet. 

ParanitrotetrethijldiamidophenyJdifolylinefhcoie,  prepared  in  a  simi- 
lar way  to  the  tetramethyl  compound,  crystallises  from  alcohol  in 
yellow  needles,  melts  at  155°,  and  yields  a  green  dye.  The  amido- 
compound  yields  a  violet  dye. 

Metanitrotetraiiietliyldiamidophenyldiiolylmetliane,  prepared  in  a 
similar  way  to  the  para-compound,  crystallises  in  small  yellow  needles, 
melts  at  170'^,  is  easily  soluble  in  alcohol,  ether,  and  benzene,  and 
yields  a  green  dye  possessing  remarkable  fastness  to  soap.  The 
triamido-com\)0\mdi,  obtained  by  reduction  of  the  above,  crj'stallises 
in  white  needles,  melts  at  131°,  and  also  yields  a  green  dye. 

Orfhonifrotetramefhyldia  m  idopli  enyldifolylmethane,  prepared  in  a 
similar  way  to  the  para-compound,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  yellow  needles,  melts  at  146°,  and 
yields  a  bluish-green  dye.  The  friai^nVZo-compound  is  very  unstable, 
and  could  not  be  oxidised.  The  acetyl  compound,  obtained  from  the 
hydrochloride  of  the  triamido-base,  yields  on  oxidation  a  green  dye. 

Hexainethyltrianiidophenyld-itolylmethane,  obtained  in  a  similar  way 
to  the  above  compounds,  is  very  soluble  in  all  solvents,  and  is  best 
pui'ified  bv  converting  it  into  the  j^i'-iate,  which  is  obtained  in  beautiful, 
yellow  needles  on  adding  picric  acid  to  a  solution  of  the  base  in  hot 
alcohol.  The  base,  on  oxidation,  yields  abeaittiful  violet  which  is  of  a 
bluer  ?5hade  than  crystal-violet. 
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Hexameth)jltriamidotritolyh)iefhane  is  prepared  bj  heatine  a  mixture 
of  ethyl  orthoformate  (4  grams),  dimethylmetatoluidine  (12  grams), 
and  zinc  chloride  (10  gramsj  for  some  hours  on  tlie  water-bath.  It 
crystallises  from  alcohol  in  small,  white  needles  and  melts  at  190 — 191^ 
The  salts  of  the  base  are  easily  soluble.  On  oxidation,  it  yields  a 
beautiful,  blue  dye  which  dyes  silk,  wool,  and  cotton  mordanted  with 
tannin  very  well,  and  rivals  crystal-violet  in  richness.  The  same  dye 
is  obtained  by  heating  dimethylmetatoluidine  and  aluminium  chloride 
with  a  solution  of  carbon  oxychloride  in  toluene. 

1  2.0     4 

'Eexamethyltriamidotrixylyhndhane,  C H(C6H2Meo'XMe2)3,  prepared 
in  a  similar  way  to  the  preceding  compound,  crystallises  from  alcohol 
in  long,  white  needles,  melts  at  IS-t — 135°,  and  yields  a  green  dye. 

Hence  the  introduction  of  three  methyl  gi-oups  in  the  meta-position 
•changes  the  violet  colour  of  hexamethylrosauiline  into  blue,  and  of 
six  methyl  groups  into  green.  E.  C.  R. 

Naphthylglycollic  Acid  and  /i-Naphthyl  Methyl  Ketone.  By 
E.  ScHWKirztK  {Ber.,  24,  o-iG — 5-ly;. — Both  a-naphthyl  methyl  ketone 
and  /i-naphthyl  methyl  ketone  are  formed  by  the  action  of  acetic 
chloride  on  naphthalene  dissolved  in  carbon  bisulphide  in  the  presence 
of  aluminium  chloride.  The  /3-compound  is  filtered  from  the  a-eom- 
pound  and  recrystallised  from  light  petroleum.  It  melts  at  54^  and 
boils  at  306°  (Claus  and  Fersteegen  give  51"5 — 52'  and  301—303°). 
The  a-compound  cannot  be  obtained  in  a  pure  condition  from  the 
mother  liquors. 

/3-Xaphthyl  methyl  ketone  dibromide,  Ci,jH7-C0*CHBr;;,  is  obtained 
by  the  action  of  bromine  ou  /i-naphthyl  methyl  ketone  dissolved  iu 
carbon  bisulphide,  and  melts  at  101". 

(3-Xaphthylglycollic  acid,  Ci,H-CH(OH)-COOH.  is  obtained  by 
allowing  the  above  dibromide  to  remain  in  contact  with  aqueous 
potash  (1 :  10)  in  the  cold  for  8 — 14  days.  It  melts  at  158"  (Claus 
and  Fersteegen,  176"),  is  sparingly  soluble  in  light  petroleum  and 
ether,  more  .soluble  in  hot  water,  and  easily  soluble  in  acetic  acid  and 
hot  alcohol.  By  oxidation  with  potassium  permanganate,  /3-naphth- 
aldehyde  and  /^-naphthoic  acid  are  formed.  Ou  sublimation,  no  pure 
product  could  be  obtained.  The  silver  salt  is  insoluble  iu  cold  or  hot 
water.  The  calcium  and  viaguesium  salts  are  sparingly  soluble.  The 
ethyl  salt  crystallises  from  light  petroleum  iu  tufts  of  needles,  and 
melts  at  87°.  The  methyl  salt  crystallises  from  alcohol  in  needles  and 
melts  at  75'.  The  acid  is  more  readily  obtained  by  brominating  the 
mixed  ketones,  treating  with  potash,  and  converting  into  barium  salts. 
On  crystallising  the  barium  salts  from  a  large  quantity  of  hot  water, 
only  the  /i-salt  separates  on  cooling;  and  by  decomposing  this  the 
acid  is  obtained  quite  pure. 

l^-Acetylnaphthylglycollic  acid  is  formed  by  dissolving  naphthyl- 
glycollic acid  in  acetic  anhydride  and  ery.stallising  the  product  from 
dilute  acetic  acid.     It  melts  at  150°  (uncorr.). 

p-Xaphthylglycolamide  separates  from  an  ammoniacal  alcoholic 
solution  of  the  ethyl  salt  when  it  is  allowed  to  remain  for  8 — 14  day3. 
It  crystallises  from  absolute  alcohol  in  plates  and  melts  at  227 — 228°. 
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yS-J^aphtbylacetic  acid,  CioH;'CH2*COOH,  is  obtained  by  reducini^ 
napbtliylglYcollic  acid  with  hydrogen  iodide;  it  crystallises  from 
water  in  plates  and  melts  at  141^.  The  diethyl  and  ethyl  salts  form 
needles  which  melt  at  the  temperature  of  the  hand,  and  have  an 
odonr  resembling  that  of  acetic  acid.  The  baritcm  salt  crystallises 
from  water  in  plates. 

a-Napldhylghj collie  acid  is  obtained  from  the  niotber  liquors  of  the 
barium  salt  of  the  /5-compound  when  the  latter  is  prepa7'edfroni  the 
mixed  ketones.  The  acid  so  obtained  is  converted  into  the  methyl 
salt  and  this  is  extracted  by  shaking  with  petroleum,  when  only  the 
a-compound  dissolves.  The  latter  crystallises  in  microscopic  needles 
and  melts  at  79°  (uncorr.).  The  ethereal  salt  is  treated  with  alcoholic 
caustic  soda  and  the  resulting  sodium  salt  decomposed  with  hydro- 
chloric acid  and  the  acid  rtcrystallised  from  water.  It  melts  at 
91 — 93°  (uncorr.),  and  on  oxidation  Avith  dilute  nitric  acid  yields 
a-naphthaldehyde.  The  harurn  !-alt  is  easily  soluble  in  water.  The 
ethyl  salt  is  an  oil.  "  E.   C.  R. 

^-Isoamylnaphtlialene.  By  G.  Oddo  and  E.  Bakabi.m  (Gazzetta, 
20,  719 — 720). — The  isoamylnaphthalene  obtained  by  Roux  (Abstr., 
1884,  1357)  by  the  action  of  aluminium  chloride  on  naphthalene 
and  amyl  bromide,  has  noAV  been  prepared  by  the  authors  from 
/3-bromonaphthalene  by  treating  it  with  sodium  and  isoamyl  bromide 
according  to  Fittig  and  Tollens'  method.  The  product  boils  between 
289 — 292°,  has  the  composition  C15H1S,  and  forms  a  picrate  extremely 
soluble  in  alcohol,  which  crystallises  in  slender  needles  and  melts  at 
108—110°.  S.  B.  A.  A. 

Derivatives  of  Chrysene.  By  R.  Abegg  (Ber.,  24,  949—958).— 
The  amidochrysene  previously  described  by  the  author  (Abstr.,  1890, 
789)  is  identical  with  the  compound  obtained  by  Bamberger  and 
Burgdorf  (Abstr.,  1890,  1312),  the  difference  of  3°  in  the  melting 
point  being  probably  due  to  variations  in  the  thermometers  employed. 
Amidochrysene  may  be  readily  converted  into  other  derivatives 
containing  the  radicle  CisHu,  for  which  the  author  proposes  the  term 
chry^jl. 

Benzoylamidochrysene,  CisHn'XHBz,  is  obtained  by  the  action  of 
benzoic  chloride  and  aqueous  soda  on  amidochrysene ;  it  is  a  yellowish- 
brown  substance,  melts  at  248°,  and  is  moderately  soluble  in  cold 
benzene  and  toluene,  readily  in  the  hot  liquids  and  in  cumene.  Ethyl 
chrysylcarbamate,  CigHn'NH'COOEt,  is  obtained  in  a  similar  manner 
by  the  action  of  ethyl  chloroformate  on  amidochrysene.  and  is  a  white, 
crystalline  compound  melting  at  214°.  By  the  action  of  carbonyl 
chloride  on  amidochrysene  in  toluene  solution,  a  substance  is  obtained 
which  is  insoluble  in  all  ordinary  solvents  and  could  not  be  prepared 
in  a  pure  condition :  it  is  jirobably  dichrysylcarhamide  or  chrysyl- 
carhimide. 

Acetariiidochrysene  or  chrysylacef amide,  CigHn'XHAc,  is  prepared  by 
heating  amidochrysene  with  acetic  acid  and  some  acetic  anhydride  ; 
it  crystallises  from  acetic  acid  or  amyl  alcohol  in  slender,  greenish 
needles  and  roelts  at  285°.     If  acetic  anhydride  be  employed  alone. 
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diacetamidochrysene,  CigHnNAco,  is  obtained  ;  it  closely  resembles 
the  nionacetyl  compound,  but  melts  at  20(5—208".  The  comparative 
facility  with  which  both  hydrogen  atoms  of  the  amido-group  are  sub- 
stituted by  acetyl  is  very  reinai-kable.* 

By  the  action  of  bi-omine- water  on  chrysylacetamide,  it  yields 
bromocJa-ysijlacetamide,  CisHmBr-XHAc ;  the  latter  separates  from 
acetic  acid  in  brown,  seemingly  amorphous  flakes,  which  ball  together 
at  180°  without  melting,  and  decompose  at  215^.  Fuming  nitric  acid 
dissolves  chrysylacetamide,  with  foi-mation  of  dinifrochrysylacetamide, 
CisH9(N0..)/NHAc ;  the  latter  separates  from  light  petroleum  in 
amorphous  plates,  melts  at  160",  and  on  heating  Avith  concentrated 
hydrochloric  acid  at  120°  is  converted  into  a  glassy  mass  consisting 
of  dinitrochrysylamine  hydrochloride,  Ci^H.,(N02)..'NH2,HCl. 

When  chrysylacetamide  or  chrysyldiacetamide  is  heated  with  nitric 
acid  of  sp.  gr.  1'25,  nitrous  fumes  are  evolved,  and  the  nitrochrvso- 
qninone,  Ci8H902N02.  described  by  Bamberger  and  Burgdorf,  formed 
(loc.  cit.).  It  melts  at  2o2°,  and  on  treatment  with  hydriodic  acid  and 
phosphorus,  yields  amidochrysoquinol  hydriodide,  Ci^H9(OH)2*XH2,HI, 
which  readily  passes  into  the  corresponding  amidochrysoquinone  salt, 
CigHgO^'NHo,!!!,  mixed  with  some  periodide.  If  chrysoquinone 
hydriodide  is  boiled  with  .silver  chloride  and  platinum  chloride 
added,  the  platinochloride,  (Ci9H902*NH2)2,H2PtCl6,  is  formed.  When 
nitrochrysoquinone  is  reduced  with  tin  and  hydrochloric  acid,  amido- 
chrysoquinone is  first  formed,  and  is  afterwards  converted  into  amido- 
chrysoquinol hydrochloride. 

Chrysylthiocarhimide,  CisHu-X;CS. — When  amidochrysene  is  boiled 
with  carbon  bisulphide,  it  is  simply  dissolved,  but  if  potash  and 
sufficient  alcohol  for  its  solution  be  added,  a  greenish  product 
remains  on  evaporating  off  the  carbon  bisulphide,  from  which  hot 
water  extracts  potassium  xanthate  and  sulphide  ;  from  the  residue, 
acetic  acid  extracts  chrysylthiocarbimide.  It  crystallises  in  pale- 
green  or  broAvnish  needles,  melts  at  176°,  is  readily  soluble  in  acetic 
acid  and  carbon  bisulphide,  scarcely  in  alcohol,  ether,  and  light 
petroleum.  The  residue  insoluble  in  acetic  acid  is  a  greenish 
powder  melting  at  225°,  and  only  soluble  in  hot  benzene;  it  appears 
to  be  impui-e  dichrysylthiocarbamide,  CS(XHCi8Hii)2.  Monochrysyl- 
thiocarbamide,  Ci8Hii*NH*CS'NH2,  is  prepared  by  the  action  of 
ammonia  on  a  benzene  solution  of  chrysylthiocarbimide  ;  it  forms 
almost  white  crystals  and  melts  at  238°  with  decomposition.  The 
crystals  contain  1  mol.  benzene  of  crystallisation,  which  is  not  evolved 
at  100°.  From  a  toluene  solution,  crystals  are  obtained  also  melting 
at  238°,  but  free  from  toluene,  and  if  phenylcarbamide  be  prepared 
in  benzene  solution,  it  is  also  free  from  benzene.  Methylchrysyl- 
thiocarbamide,  CisHu'XH'CS'XHMe.  formed  by  the  action  of  methyl- 
amine  on  a  benzene  solution  of  chi'ysylthiocarbimide,  melts  at  231°,  and 
also  contains  no  benzene  of  crystallisation.  Phenylchrysylthiocarbamide, 
CisHu-XH'CS'XHPh,  is  prepared  by  treating  a  benzene  solution 
of  amidochrysene  or  chrysylthiocarbamide  with  the  calculated 
quantity  of  phenylthiocarbimide  or  aniline  respectively,  and  separates 

*  Note  bi/  Abstractor. — Amidoacenaphthene  behaves  in  a  similar  manner  when 
heated  with  acetic  anhydride  (Ber.,  21,  14.58). 
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after  1 — 3  davs  in  jellowish-wbite  crystals  meltino;  at  186°.  It  is, 
however,  onh'  formed  from  solutions  of  chrysjl  derivatives  ;  if 
chrysvlamine  and  plienylthiocarbamide  are  heated  together  alone, 
chrysvlthiocarhimide  and  aniline  are  formed,  the  latter  at  once 
corubining  with  part  of  the  phenylcarbimide,  with  formation  of 
diphenylcarbamide.  H.    G.   C. 

Formation  of  an  Asphalt-like  Substance  from  Oil  of  Cassia. 

By  E.  HiRSCHSOHX  (Chem.  Centr.,  1891,  i.  S7 — 88;  from  PJiarm.  Zeit. 
R'uss.,  29,  692 — 695). — When  oil  of  cassia  was  heated  for  four  hours 
at  260 — 280*^,  it  became  dark-coloured  and  lost  12  per  cent,  of  its 
weio-ht ;  when  the  heating  was  continued  up  to  355°  during  six  hours, 
a  further  loss  of  7  per  cent,  was  experienced,  and  the  distillate 
amounted  to  16  per  cent.  The  flask,  covered  with  glass  wool  and 
asbestos,  was  now  heated  for  six  hours,  when  15  per  cent,  more 
distillate  was  obtained,  and  it  was  finally  heated  for  sis  houi-s 
longer.  The  residue  remaining  amounted  in  one  case  to  54  per  cent., 
and  in  a  second  to  60  per  cent,  of  the  original  oil.  The  distillates 
contained  a  substance  similar  to  xylene,  acetic  acid,  and  phenol.  The 
residue  in  the  retort  was  a  black  solid,  and  could  be  readily  reduced 
to  a  strongly  electrical  poo'der;  it  smelt  like  asphalt  and  behaved 
with  solvents  similarly  to  Trinidad  asphalt  or  artificial  asphalt. 
The  author  suggests  that  these  observations  on  oil  of  cassia  explain 
to  some  extent  the  formation  of  asphalt  in  nature,  possibly  brought 
about  bv  superheatiusr  resins  and  ethereal  oils  under  pressui'e. 

J.  W.  L. 

Pyridine  Compounds.  By  R.  Yaret  (Compt.  rend.,  112, 
390 — 392). — When  finely  divided  and  dry  cadmium  bromide  is  added 
to  pyridine,  heat  is  developed  and  a  white  paste  is  formed.  Excess 
of  pyridine  is  then  added  and  the  mixtiu'e  is  heated  on  a  water-bath 
for  two  hours,  and  allowed  to  cool  with  occasional  agitation.  After 
some  time,  the  amorphous  precipitate  changes  into  a  crystalline 
precipitate,  which  is  rapidly  dried  between  filter  paper.  The  product 
consists  of  small,  brilliant,  white  crystals  of  the  composition 
CdBro,6C5NH5.  It  is  only  slightly  soluble  in  pyridine  ;  boiling  water 
converts  it  into  a  curdy  precipitate  which  completely  dissolves,  and 
on  cooling,  long  needles  of  a  different  compound  of  cadmium  bromide 
and  pyridine  separate.  The  compound  CdBrojGCsXHs  loses  all  its 
pyridine  when  heated. 

Silver  cyanide  under  similar  conditions  yields  transparent,  acicular 
]irisms  of  the  compound  AgCy.CsNHs,  slightly  soluble  in  pyridine  and 
decomposed  by  water.  When  exposed  to  air,  the  crystals  become 
opaque,  and  then  brown,  and  at  110°  they  lose  the  whole  of  their 
pyridine. 

Mercui'ic  cyanide  yields  granular,  transparent  crystals  of  the 
compound  HgCy2,2C3NH5,  very  soluble  in  pyridine,  especially  on 
heating.     They  lose  their  pyridine  at  110  . 

Cuprous  cyanide  yields  large,  yellow  lamellse  of  the  composition 
Cu2Cv2,4C5NH5,  very  soluble  in  warm  pyridine.  When  exposed  to 
the  air,  it  evolves  pyridine  and  it  loses  the  whole  of  this  substance  at 
a  temperatui-e  below  that  at  which  cuprous  cyanide  decomposes. 
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Cuprous  iodide  yields  small,  yellow  crystals  of  the  compound 
CuoIi/iCsNHs,  very  soluble  in  hot  pyridine,  less  soluble  in  the  cold. 
When  treated  with  10  vols,  of  ether,  it  becomes  white,  but  does  not 
lose  all  its  pyridine  even  after  several  days.  When  exposed  to  air,  it 
becomes  green,  then  brown,  and  when  heated,  it  loses  the  whole  of  its 
])yridiiie.  C   H.   B. 

Non-nitrogenous  Acids  derived  from  Pyridinecarboxylic 
Acids.  By  H.  Wi;iiiEi,  (Monat.ih.,  11.  oUl — 525). — The  author  has 
previously '( >Si7z^e/-. /.-.  A-.  .-U-aJ.  Wteti,  187-i,  239;  187'J, -iGU)  investi- 
gated the  action  of  sodium  amalgam  on  cinchomerouic  acid,  whereby 
ammonia  and  cinchonic  acid,  CtH^Oc,  ai'e  obtained.  When  distilled, 
the  last-named  compound  loses  water  and  carbonic  anhydi-ide,  form- 
ing the  anhydride  of  dimethylfumaric  acid  (p3'rocinchonic  anh3'dridej, 
a  substance  which  takes  up  water  and  hydi-ogen  to  form  an  acid 
isomeric  with  adipic  acid,  and  melting  at  182°.  In  order  to  deter- 
mine the  constitution  of  cinchonic  acid  and  other  non-nitrogenous 
acids  formed  under  similar  conditions,  the  author  has  fully  studied 
the  products  derived  from  the  three  pyridinecarboxylic  acids  by  the 
action  of  sodium  amalgam,  and  finds  that  these  acids  are  almost 
quantitatively  conA'erted  into  saturated  bibasic  hydroxy-acids,  accord- 
ing to  the  equation  CoH^NO.  +  H,  +  3HoO  =  CeHioOj  +  XH3.  The 
three  hydroxy-acids  are  derived  from  three  isomeric  adipic  acids, 
iiud,  since  they  have  the  hydro xyl  group  in  the  c- position  relativel}' 
to  one  of  the  carbox}'!  groups,  are  partially,  with  loss  of  water,  con- 
verted into  lactonic  acids.  The  products  of  the  action  of  sodium 
amalgam  on  the  caiboxylic  acids  consist,  in  fact,  of  the  hydroxy- 
acids  and  the  corresponding  lactonic  acids. 

Products  fromNicotinic  Acid. — Nicotinic  acid  (40  grams)  was  dissolved 
in  water  (800  c.c.)  containing  potash  (200  grams),  and  the  resulting 
solution  heated  to  the  boiling  point  and  treated  with  4  per.  cent,  soditini 
amalgam,  added  little  by  little  untd  no  more  ammonia  was  evolved, 
the  operation  lasting  3 — 4  hours.  The  product  was  made  slightly 
acid  with  hydrochloric  acid,  evaporated  to  dryness,  and  exhausted 
with  alcohol,  the  extract  again  evaporated  and  freed  from  potassium 
chloride  and  a  resinous,  nitrogenous  substance  by  solution  in  absolute 
alcohol  and  addition  of  ether.  The  almost  colourless,  syrupy  acid  ob- 
tained on  evaporation  of  the  ethereal  alcoholic  solution,  which  crystal- 
lised only  after  some  months,  was  dissolved  in  three  times  its  weight  of 
absolute  alcohol,  saturated  with  hydrogen  chloride,  and  the  product 
repeatedly  fractionated  under  a  reduced  pressure  of  60  mm.,  wtereby 
two  distinct  fractions  were  obtained,  one  boiling  at  184°  (60  mm.),  the 
other  at  245 — 247^(56  mm.).  The  fraction  of  lower  boiling  point  proved 
to  be  diethvl  chloroghitarate,  C4H7Cl(COOEt)o,  since  sodium  amalgam 
reduced  it"'  to  a-methylglutaric  acid,  COOH-CHMe-CHo-CHo-COOH, 
which  melts  at  75'7^  (Wislieeuus  and  Limpach,  Aiinalen,  192,  134j. 
The  fraction  of  higher  boiling  point  was  a.  colourless,  syrupy  liquid, 
having  a  bitter,  burning  taste.  On  analysis,  it  gave  numbers  corre- 
.spouding  with  the  formula  QsHuO^ ;  when  saponified  with  baryta- 
water,  it  furnished  the  salt  CeBaHgOs,  and  on  treatment  with  phos- 
imorus  diiodide  and  water  was  converted  into  an  iodo-acid,  which,  on 
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reduction  with  zinc  and  sulplini-ic  acid,  also  gave  a-methjlglutaric 
acid.  Botli  tlie  compounds  C4H7Cl(COOEt)2  and  CgHjiOi  conse- 
quently give  rise  to  a  (7-  or  o-)  liydroxy-a-niethylglutaric  acid, 
CftHioOs,  capable  of  furnisliing  the  lactone  CfiHs04.  The  original  non- 
nitrogenous  products  derived  from  nicotinic  acid  must,  therefore,  be 
regarded  as  a  mixture  of  hydroxy-a-methylgiutaric  acid  and  the  cor- 
responding" lactone,  and  their  behaviour  makes  it  ])robable  that  the 
hydroxyl  group  occupies  the  c-position  relatively  to  the  carboxyl 
o-roup.  This  view  is  confirmed  by  the  formation  of  piperidone  when 
chloro-a-methylglutaric  acid  is  treated  with  potassium  phthalimide, 
and  the  resulting  product  treated  with  hydrochloric  acid,  and  by  the 
fact  that  the  original  reduction  product  on  dry  distillation  furnishes 
a  mixture  of  a  bibasic  acid,  CgH^Oi  +  H2O,  melting  at  133-5°,  which, 
is  easily  reduced  to  methylglutaric  acid  and  an  oil,  most  probably 
r-valerolactone,  boiliug  at  222 — 226°  (56  mm.).  The  formation  of 
^-hydroxy-a-methylglutaric   acid  from  nicotinic  acid  is  explained  by 

,     ...      .-,  ch:ch-c-cooh  ^  ,  ^  ,, , , 

supposmg  that  the  nicotinic  acid,    1     H  ,  iirst  ot  all  takes 

.11  ...     1-  1  1  •.-.•        CH-CH,-C-COOH 

up  two  atoms  01  hydrogen,  the  linkage  shifting,   ii„  ^^^^  H^^  • 

1  JO'  o  »'  CH-NH-CH  ' 

the  dihydro-compound  then  reacts  with  1  mol.  of  w^ater,  oxygen  is 

,,.,,-,   ^      .    .,  ^  .  T     J   CH-CH^-C-COOH 

substituted  tor  imidogen,  and  ammonia   evolved,  U-^j    /-.     U 

CH— O— CH 

By  the  addition  of  another  molecule  of  water,  the  closed  chain  is 
then  broken,  and  the  compound  OH-CH:CH-CHo-C(COOH):CH-OH 
formed,  and  this  in  its  turn  by  assimilation,  loss,  and  further  assimi- 
lation of  water,  gives  rise  to  the  compounds 

CH(OH)o-CH2-CH.-CH(COOH>CH(OH)3, 
COH-CHo-CH/CH(COOH)-COH,  and 
COOH-CHo-CH,-CH(COOH)-CH./OH 

respectively. 

Products  from  Isonicotinic  J.cicZ.— Isonicotinic  acid  (pyridine-7-carb- 
oxylic  acid)  is  more  readily  acted  on  by  sodium  amalgam  than  is 
nicotinic  acid.  On  treating  the  product  with  alcohol  and  hydro- 
chloric acid  and  distilling,  two  fractions  were  obtained  ;  the  one,  boiling 
at  188 — 191°  (63  mm.),  has  the  formula  C10H17CIO4,  and  is  converted 
by  water  at  100°  into  the  acid  originally  present  in  the  reduction 
product;  the  other,  boiling  at  240 — 244°  (63  mm.),  has  the  formula 
C8H1..O4,  is  converted  by  baryta-water  into  the  non-crystalline  barium 
salt,  CfiHsBaOs,  and  gives,  on  treatment  with  phosphorus  diiodide  and 
water,  a  readily  soluble  iodoethylsuccinic  acid  which  melts  at  152°, 
and  is  reduced  by  zinc  and  sulphuric  acid  to  Huggenberg's  ethyl- 
succinic  acid  (m.  p.  l-8'7°). 

Products  from  FicoUnic  Acid. — Picolinic  acid  (pyridine-a-carboxylic 
acid)  is  as  readily  reduced  as  isonicotinic  acid,  and  gives  what  is  most 
probably  ^-hydroxyadipic  acid,  COOH-[CH,]/CH(OH)-COOH.  On 
treating  the  syrupy  reduction  product  with  phosphorus  diiodide, 
adipic   acid,   melting   at   151°    and  agreeing  in  the  crystallogi'aphic 
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characteristics  of  its  ammonium  salt  with   Arppe's  acid  melting  at 
148—149°  (Annnlen,  149,  220),  was  formed.  G.  T.  M. 

Piperylbiguanide.  By  E.  Bamberger  (Ber.,  24,  605).— Dicyano- 
diamide  combines  with  pipeiidine  at  the  ordinary  temperature  to  form 
piperylbiguanide,  NH2'C(XH)-NH'C(XH)*C5NHio ;  this  crystallises 
readily,  and  yields  a  characteristic  cupro-derivative,  which  is  deposited 
in  rose-coloured  needles.  J.  B.  T. 

Piperidinecarboxylic  Acids.  By  A.  Lapexbckg  (Ber.,  24,  640 — 
643). — a-Piperidinecai'boxylic  acid  (pipecolinic  acid),  C6H11NO2,  can 
be  obtained  by  reducinsr  picolinic  acid ;  it  is  isolated  in  the  form  of 
the  hydrochloride,  C6UiiN0.>,HCl.  This  salt  separates  from  very 
dilute  hydrochloric  acid  in  small,  nodular  crystals,  melts  at  264°,  and 
is  soluble  in  alcohol.  It  has  been  previous!}"  obtained  by  Ost  (Abstr., 
1883,  791),  but  only  in  an  impure  condition.  a-Piperidinecarboxylic 
acid  is  most  easily  obtained  in  the  free  state  by  decomposing  the 
sulphate  with  the  theoretical  quantity  of  barium  hydroxide  ;  it  sepa- 
rates from  alcohol  in  crystals,  is  readily  soluble  in  water,  and  forms  a 
blue,  readily  soluble  copper  salt.  The  pJatinocMoride  foi^ms  large, 
monoclinic  crystals,  a  :  h  :  c  =  1-2880  :  1  :  1-0902;  /3  =  m°  37',  and 
melts  at  184°.  The  auroMoride  is  readily  soluble,  and  is  decomposed 
when  boiled  with  water  with  evolution  of  carbonic  anhydi'ide. 

diethyl  OL-piperidinecarhoxylate  hydrochloride,  CtHisXO^.HCI,  pre- 
pared by  passing  hydrogen  chloride  into  a  methyl  alcoholic  solution 
of  the  acid,  crystallises  from  alcohol  in  small,  colourless  needles, 
melts  at  191°  with  decomposition,  and  is  readily  soluble  in  water,  but 
more  sparingly  in  alcohol.  The  platinocliloride,  (C7Hi3XU:)2,HoPtCl6, 
forms  well-dehned  prisms ;  the  OAirochloride  is  readily  soluble.  When 
a  solution  of  the  hydrochloride  of  the  methyl  salt  is  treated  with 
potassium  nitrite,  the  ni^roso-derivative,  CvHioINOi'XO.  is  deposited  as 
an  oil. 

Sexahydronicotinic  acid  {iiipecotinic  acid)  hydrochloride, 

C6H„X02,HC1, 

forms  small  crystals  and  melts  at  235° ;  the  platinocliloride  crystal- 
lises well  and  melts  at  210—212°.  F.   S.  E. 

Piperazine.  ByA.BiscHLEE  (Ber.,  24,  716 — 718). — Paradinitroso- 
diphenylpiperazine  is  acted  on  by  alkalis  in  the  same  way  as  nitroso- 
dimethylaniline,  &c.,  piperazine  and  in  all  probability  nitrosophenol 
being  formed.  To  carry  out  the  reaction,  paradinitrosodijihenyl- 
piperazine  is  boiled  with  aqueous  potash  and  a  little  alcohol ;  it 
dissolves  after  a  time,  and  the  alcohol  is  then  distilled  off,  more 
potash  added,  and  the  product  distilled  until  only  small  quantities 
of  liquid  pass  over.  The  alkaline  distillate  is  treated  Avith  hydro- 
chloric acid,  and  the  piperazine  hydrochloride  purified  by  precipitation 
from  its  aqueous  solution  with  absolute  alcohol ;  it  is  thus  obtained  in 
snow-white,  matted  needles  having  the  composition  C4Hi,,Xo,2HCl  -f 
H2O.  The  platinocliloride,  C4HioX2,H2PtCl6,  forms  yellow,  four-sided 
plates,  and  the  dibenzoyl  compound  crystallises  in  transparent, 
rhomboidal  crystals,  and  melts  at  190°.  H.   G.  C. 
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l-Methyl-3-diphenyl-4.5-diphenylpyrrolone.  Bj  F.  Klixge- 
.MAXX  (iJer.,  24.  516 — 519). — l-]\letbyl-3-cliplienyl-4.5-diplienylpyr- 
roloiie  is  obtained  when  the  niethylamide  of  benzoyltriphenylpropionic 
acid  is  boiled  with  alcoholic  potash  and  the  solution  precipitated 
with  water.  It  crystallises  from  acetic  acid  m  beautiful,  yellow  crys- 
tals, and  melts  at  159°.  These  crystals  contain  a  small  quantity  of  the 
unaltered  methylamide,  which  can  be  separated  by  recrystallisation 
from  carbon  bisulphide.  The  product  crystallises  from  alcohol  in 
small,  yellov/  plates.  It  was  obtained  in  measurable  crystals  from 
•ethyl  acetate,  as  also  was  the  product-  from  dibenzoylstilbene  and 
methylamine,  and  that  from  benzoyltriphenylpropiomethylamide,  by 
•distillation  (Trans.,  1891,  146).  These  three  compounds  are  crystal- 
lographicall}'  identical.  The  crystals  belong  to  the  monosymmetric 
system,  a.  :  b  :  c  =  0-79308  :  1  :  0-92709 ;  /i  =  89°  41'.  A  full  descrip- 
i:ion  of  the  crystals  is  given  in  the  paper.  The  author  points  out 
-that  the  action  of  alcoholic  potash  on  beuzoyltriphenylpropiometh}-!- 
:amide  is  similar  to  the  action  of  alkalis  on  methvlhrdrastamide. 

E.  C.  R. 

Substituted  Ammonium  Compounds.  By  H.  Decker  {Ber.,  24, 
690 — 692). — The  action  of  alkalis  on  the  compounds  of  quinoline 
derivatives  with  the  alkyl  haloids  has  been  frequently  examined,  but  the 
results  are  not  concordant ;  the  author  has,  therefore,  repeated  the  ex- 
periments on  a  wider  basis,  employing  the  niethiodides  or  ethiodides  of 
22  derivatives  of  quinoline,  isoquiuoline,  and  acridine.  He  finds  that 
the  first  action  of  alkalis  is  to  convert  the  compounds  into  the  corre- 
-sponding  ammonium  hydroxides,  which,  however,  can  only  be  isolated 
in  certain  cases,  owing  to  further  reactions  taking  place.  Only 
a-nitro-7-bromoquinolinium  hydroxide  and  methylphenylacridinium 
hydroxide  have  been  obtained  in  the  crystalline  condition. 

These  hydroxides  readily  pass  into  the  corresponding  ethoxy-com- 
pounds  when  gently  warmed  with  alcohol,  and  also  oxidise  rapidly  in 
the  air  oi'when  treated  with  alkaline  potassium  ferricyanide,  yielding 
well-crystallised  substances  with  a  strong  lustre,  which  melt  about 
100°  higher  than  the  parent  substances.  They  are  formed  from  the 
ammonium  hydroxide  by  the  loss  of  two  atoms  of  hydrogen,  and  are 
identical  with  the  lactam-etheis.  Thus,  with  7-bromoquinoline,  the 
reaction  proceeds  as  follows  : — 

r  H  ^CBrZ=Z=:CH  ^  (.  _  ^  ^      CBr:CH 

Acridine  also  ^"ields  a  new  base,  in  which  the  oxygen  atom  probably 
occupies  the  meso-position,  but  pheuylacridinium  hydi-oxide  is  not 
attacked  by  potassium  ferricyanide.  H.   G.   C. 

Juloles.  By  A.  REissErr  {Ber.,  24,  841— 856).— Ethyl  aceto- 
iicetate  (10  grams)  is  heated  with  tetrahydroquinoline  in  mole- 
cular proportion  foi-  about  two  hours  in  a  reflux  appai'atus ;  a 
pale-red,  viscid  liquid  is  formed  which  contains  acetoacetio  tetrahydro- 
quinolidi',  CHoAc'CO'CjNHi,,.  On  treating  this  compound  with 
sulphuric  acid   at  low    temperatures   and  neutralising  with  soda,    a 
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compound  is  precipitated  which  ciystallises  from  water  or  light 
petroleum  in  colourless,  somewhat  lustrous  needles  melting  at  129'8'^ 
(corr.)  ;  it  is  readily  soluble  in  concentrated  mineral  acids,  and  is  re- 
covered unchanged  on  dilution  ;   it  has  the  formula 

and.  the  author  proposes  to  term  it  x^-kefo-'/i-methyljuloline ;  the- 
diffei-ent  positions  in  the  rings  are  distinguished  as  follows  : — 

'\ — y    7, 

the  addition  of  2  atoms  of  hydrogen  to  juloline  gives  juloluliiier 
whilst  the  compound  with  2  atoms  of  hydrogen  less  is  called  jH/o/^e. 
The  above  ketomethyljuloliiie  forms  salts  with  acids,  does  not  yield  a 
phenylhydrazone,  and  has  no  physiological  action.  The  hydrochloride, 
CisHisXOjHCl  +  IIH2O,  is  crystalline,  and  decomposes  when  heated 
at  100°.  The  platinochloride  crystallises  from  concentrated  hydro- 
chloric acid  in  pale,  orange-yellow  needles,  and  blackens  at  about 
200°.  On  treating  the  ketomethyljuloline  with  bromine  in  benzene 
solution,  a  dibromo-additive  compound  is  formed,  which  is  excess- 
ively unstable,  and  has  not  yet  been  isolated  ;  by  boiling  with  water, 
hydrogen  bromide  is  eliminated,  and  j-ii-bronwketornethyJJHloline  is 
obtained,  crystallising  from  hydrochloric  acid  in  colourless,  volumin- 
ous needles  melting  at  178o°  (corr.).  A  dihromo-derivative  of  the 
formula  C'lsHnXOEro  is  formed  by  heating  the  juloline  with  2  mols. 
of  bromine  at  100°  under  pressure  ;  it  is  deposited  from  absolute 
alcohol  in  small,  hard,  yellow,  rhombic  crystals,  melts  at  153'  (corr.), 
and  is  insoluble  in  hot  concentrated  hydrochloric  acid. 

Xitrous  acid  appears  to  have  no  action  on  ketomethyljuloline, 
whilst  nitric  acid  only  acts  in  presence  of  concentrated  sulphuric 
acid  ;  two  isomeric  nitro-suhdit (ition  products  of  the  formula 
CjsHnXO'XO^  are  formed  ;  the  first  crystallises  from  glacial  acetic 
acid  in  pale-yellow  needles,  melts  at  2238°  (corr.),  and  is  sparingly 
soluble  in  alcohol.  The  isomeric  derivative  is  contained  in  the  mother 
liquors,  crystallises  from  dilute  alcohol  in  small,  yellow  needles,  and 
melts  at  l491°  (corr.). 

The  oxidation  of  the  ketomethyljuloline  is  best  accomplished  by 
dissolving  it  in  dilute  sulphuric  acid,  and  adding  45  parts  of  pota-;- 
sium  permanganate  dissolved  in  hot  water ;  as  soon  as  the  addition  i* 
completed,  the  solution  is  rapidly  boiled  and  filtered ;  on  cooling, 
x-liydroxtjlepidirte-l-carboxijlic  acid  is  depo.sited  ;  it  crystallises  from 
dilute  alcohol  in  small,  colourless  needles,  melts  at  312"4°  (corr.),  and 
is  insoluble  in  benzene,  light  petroleum,  ether,  and  chloroform.  Two 
other  acids  are  also  formed  in  small  quantity  during  the  oxidation  ; 
the  one  is  insoluble  in  ammonia,  crvstallises  from  dilute  acetic  acid, 
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and  melts  at  245°.  The  second  acid  is  separated  from  the  lepidine- 
tarboxyUc  acid  by  treatment  of  the  aqueous  solution  with  ether,  melts 
at  about  230°.  and  is  free  from  nitrogen. 

Silver  hydro.vylepidinecarbo.rylate,  CnHgNOsAg,  is  the  most  cha- 
racteristic salt;  it  is  crystalline  and  very  sparingly  soluble,  and  on 
•distillation  yields  a-hj'droxylepidine.  It  thus  appears  that  the 
action  of  tetrahydroquinoline  on  ethyl  acetoacetate  is  precisely 
analogous  to  that  of  aniline.  J.  B.  T. 

Action  of  Nitrous  Acid  on  Ethyl  Acetonedicarboxylate. 
By  H.  V.  Pechmann  (Ber.,  24,  857 — S67). — Ethyl  acetonedicarboxyl- 
ate is  treated  with  10 — 15  drops  of  alcoholic  hydi'ochloric  acid  and 
amyl  nitrite  in  molecular  proportion ;  after  remaining  for  an  hour  at 
the  ordinary  temperature,  the  liquid  is  heated  on  the  water-bath,  dis- 
solved in  sodium  carbonate  solution,  the  amyl  alcohol  removed,  and 
the  residue,  after  acidifying,  extracted  with  ether ;  after  the  removal 
of  the  ether  by  evaporation,  a  yellow,  viscid,  undistillable  liquid  is 
obtained  consisting  of  ethyl  iiitrosoacetonedicarhoxylate, 

IfOH:C(COOEt)-CO-CH.-COOEt. 

Bv  the  action  of  nitrous  acid  on  this  nitroso-compound,  or  by  treating 
ethyl  acetonedicarboxylate  with  amyl  nitrite  (3  niols.),  ethyl  hydroxy- 

isoxazoledicarhoxylate,  COOFit'C'^^^       Q^^C-COOEt,  is  formed,  which 

crystallises  from  dilute  alcohol  in  long,  silky,  lustrous,  concentric 
needles,  and  melts  at  104 — 105"  ;  the  yield  is  75  per  cent,  of  theory. 
The  reaction  which  takes  place  is  probably  represented  by  the  equation 
C,Hu05  +  3HNO2  =  CgHuNOfi  +  :m.O  +  2N0.  In  small  quanti- 
ties the  isoxazole  may  be  distilled  without  decomposition ;  ferric 
chloride  gives  a  red  coloration,  alkalis  and  alkaline  cai'bonates  a 
yellow  one,  but  on  testing  with  phenol  and  sulphuric  acid,  the  iso- 
nitroso-reaction  is  not  observed  ;  by  the  action  of  phosphorns  penta- 
chloride,  an  uncrystallisable  compound  is  formed,  from  which  the 
isoxazole  is  regenerated  on  the  addition  of  water  ;  sodium  amalgam 
causes  the  production  of  substances  which  are  difficult  to  isolate,  and 
have  strong  reducing  properties.      The  acetyl  derivative, 

COOEt-C<§^'j]>C-COOEt, 

is  obtained  by  the  action  of  acetic  anhydride  :  it  crystallises  from 
dilute  alcohol  in  lustrous  needles,  and  melts  at  42". 

Hydroxyisoxnzoledicarboxylic  acid,  COOH'C<^-»j-j --^^C'COOH,  is 

prepared  by  the  hydrolysis  of  the  ethereal  salt  with  soda  ;  it  crystal- 
lises from  water  with  2  niols.  HjO  in  prisms,  becomes  brown  at  about 
145°,  and  melts  at  188 — 184°  or  at  176 — 177°,  according  to  whether 
the  heating  is  done  quickly  or  slowly.  The  trisodiuvi  salt  is  I'eadily 
soluble  in  water,  and  crystallises  in  yellow  needles ;  the  disodium  salt 
crystallises  in  colourless  plates,  and  is  formed  by  the  addition  of 
acetic  acid  to  the  trisodium  derivative  ;  the  monosodium  salt, 
CsHoNaNOe  +  2HoO,  is  obtained  by  treating  the  trisodium  salt  with 
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hydrochloric  acid,  and  crystallises  in  aggi-egates  of  small  needles. 
The  silver  ^alt,  CsHAgsNOg,  is  crystalline. 

Methoxyisoxazoledicarhoxylic  acid,  COOH'C<^-v-j ^/^^C'COOH  + 

H2O,  crystallises  from  a  mixture  of  ethjl  acetate  and  light  petroleum 
in  small,  colourless  needles,  and  melts  at  157 — 158°  with  previous 
softening  at  90 — 100°.  The  diethyl  salt  melts  at  31°,  and  boils  at 
200 — 210°  under  a  pressure  of  40  mm.  The  sodium  salt,  CeHiXOcXa 
4-  2HoO,  is  deposited  from  water,  in  which  it  is  sparingly  soluble,  in 
long,  lustrous  crystals.  The  silver  salt,  CsHsNOeAg,,  e.xplodes  on 
heating. 

Ethyl  isoxazoledicarbo.xylate  is  oxidised  by  the  action  of  concen- 
trated nitric  acid  or  of  bromine,  hydrogen  cyanide  being  evolved  in 
considerable  quantity  ;  on  treating  the  product  with  phenylhydrazine, 
ethyl phenylhydrazonemesoxalate,  C00H-CrX2HPh)'C00Et,  is  formed  ; 
this  crystallises  from  alcohol  in  pale-yellow  needles,  melts  at  115°,  and 
is  soluble  in  alkalis  ;  with  ferric  chloride,  a  dull  yellow  coloration  is 
obtained,  chantjing  to  dark-red  ;  potassium  dichromate  yields  a  violet 
solution.  Phenylhydrazonemesoxalic  acid  is  prepared  bv  the  hydro- 
lysis of  the  preceding  compound,  with  soda. 

This  synthesis  of  isoxazole  derivatives  corresponds  with  the  form- 
ation of  pyrazolines  and  pyrazoles  from  the  phenylhydrazones  of  un- 
saturated aldehydes  and  ketones,  since  it  is  probable  that  ethvl 
nitrosoacetonedicarboxylate  reacts  in  its  tautomeric  form 

COOEt-C(NOH)-C(OH):CH-COOEt, 

and  yields  the   unknown   isoxazoline,   COOEf C<^^___^X>CHPh, 

which  is  oxidised,  at  the  moment  of  its  formation,  to  the  isoxazole. 

J.  B.  T. 

Action  of  Hydroxylamine  on  ^-Ketonic  Acids  and  /3-Di- 
ketones.  By  A.  Hamzsch  (Ber.,  24,495 — 506).— The  author  has 
already  shown  that  the  oximes  of  the  a-ketonic  acids  rarely  exist  in 
both  the  possible  stei'eo-isomeric  forms  (this  vol.,  p.  443).  With  the 
/3-ketonic  acids,  no  case  has  been  found  in  which  both  stereo-isomeric 
oximes  exist,  and,  indeed,  no  oxime  has  been  obtained  in  the  free 
state,  owing  to  the  fact  that,  like  the  7-hvdroxy-acids,  they  readily 
form  anhydrides  : 

X-C-CH.-CO       ^^,        X-CCH-CO 
II            I      =1  H,0  -f        II  I      • 

X-OH  OH  -  X 0 

The  formation  of  such  anhydrides,  which  are  best  termed,  accordiuc 
to  Claisen's  suggestion,  "  isoxazolones,"  shows  that  the  oximes  from 
Avhich  they  are  formed  have  the  ^-configuration. 

The  action  of  hydroxylamine  on  ethyl  acetoacetate  has  been  already 
examined  by  Westenberger  (Abstr.,  1884,  581),  but  the  author  has 
not  been  able  to  confirm  all  his  results,  some  of  his  products  having 
evidently  been  impure.  By  the  action  of  hj-droxylamine  in  alkaline 
solution,  and  subsequent  acidification,  the  chief  product   is  Diethyl 
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tsoxazolone,  CMe*^^        i     ,  the  formation  of  which  corresponds  with 

that  of  methylphenylpyrazolone  from  phenjlhydrazine  and  ethyl 
acetoacetate.  To  obtain  it  quite  piu'e,  it  must  be  boiled  with  barium 
carbonate,  and  the  barium  salt  precipitated  witli  hydrochloric  acid. 
It  crystallises  in  long,  slender,  silky  needles,  melts  at  169 — 170°,  is 
spariug-ly  soluble  in  cold  water  and  ether,  readily  in  hot  water  and 
alcohol.  It  behaves  as  a  base  towards  strong  acids,  forming  a  hydro- 
chloride, which  is  at  once  decomposed  by  Avater,  and  may  be  heated 
with  hydrochloric  acid  at  200°.  or  boiled  with  concentrated  sulphuric 
acid,  without  undergoing  decomposition.  In  its  aqueous  and  alkaline 
solutions,  it  undoubtedly  is  at  least  partially  converted  into  the  free 
oximidobutyric  acid,  as  the  former  has  an  acid  reaction,  and  the 
solutions  in  soda  and  ammonia  are  not  precipitated  by  acetic  acid. 
Barium  o.vimidohiifyrate,  ( C4H603X).,Ba  +  '2HoO,  forms  readilv  solu- 
ble, microscopic  needles,  and  decomposes  with  explosion  Avhen  heated. 
Ammonium  oximidobvty rate  may  be  ciystalllsed  from  acetic  acid  solu- 
tion, and  forms  silky,  matted  needles,  which  do  not  lose  ammonia 
over  sulphuric  acid  or  at  100° ;  it  melts  at  206 — 207°  with  decomposi- 
tion. With  acetic  anhydride  or  chloride,  methylisoxazolone  yields  an 
acetyl  derivative,  which  appears  to  have  the  composition  CioHmXjOi, 
but  is  reconverted  into  the  original  oxazolone  when  boiled  with  water. 
By  the  action  of  hydroxylamine  on  ethyl  acetoacetate  in  neutral  or 
acid  solution,  Westenberger  obtained  an  oil  which  he  regarded  as 
ethyl  oximidobutyrate ;  it  is,  however,  at  any  rate,  not  a  pare 
compound,  and  yields,  on  hydrolysis,  a  crystalline  substance  which  is 
not  oximidobutyric  acid.  This  is  scarcely  soluble  in  the  ordinary 
solvents,  and  has  the  composition  CooHogXiO;.  and  is  probably  formed 
from  ethyl  oximidobutyi'ate  according  to  the  equation 

•iC,H„N03  =  C,oH,eX,0;  +  2C,H-0H  +  SH^O. 

It  dissolves  without  alteration  in  concentrated  nitric  acid,  melts  at 
140°,  and  is  resolved  on  hydrolysis  into  2  mols.  alcohol  and  4  mols. 
methylisoxazolone. 

If  the  reaction  with  hydroxylamine  be  carried  out  in  ammoniacal 
solution,  an  unstable  product  is  obtained,  which  could  not  be  purified, 
but  may  possibly  be  the  hydroxamic  acid  of  acetoacetic  acid, 

CH,Ac-C(OH):XOH. 

The  author  has  further  examined  the  action  of  hydroxylamine  on 
ethyl  benzoyla(5etate,  and  his  results  agree  with  those  recently  pub- 
lished by  Claisen  and  Zedel  (this  vol.,  p.  468).       One  and  the  same 

N^— O 

product,  name] J,  iiJienyUsoxazolo7ie,  CPh<^~         i,  is  obtained  in  acid, 

alkaline,  and  neutral  solutions  ;  the  pi'operties  of  this  compound  are 
given  by  Claisen  and  Zedel,  but  the  author  has  also  determined  the 
molecular  weight  by  Raoult's  method  in  phenol  solution,  and  finds  it 
to  agree  with  the  above  formula.  It  is  much  more  stable  in  alkaline 
solution  than  methylisoxalone,  and  unites  with  ammonia,  forming  an 
additive  compound  having  one  of  the  following  formulae  :  — 


I 
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^^,    J^  —  0  ^„,    ^N— 0 

On  exposure  to  moist  air  or  os'er  sulphuric  acid,  or  bj  the  action  of 
acetic  acid,  it  is  reconverted  into  pheiijlisoxazolone.  The  latter  is 
more  readily  acted  on  by  acids  than  the  methyl  compound,  as  it  is 
decomposed  by  concentrated  hydrochloric  acid  at  120°  into  carbonic 
anhydride  and  acetophenonoxime.  Concentrated  sulphuric  acid  acts 
similarly,  but  the  acetophenonoxime  undergoes  the  IJeckmann  intra- 
molecular change  into  acetanilide,  which  is  further  resolved  into 
acetic  and  sulphanilic  acids.      The  author  regards  it  as  probable  that 

,     ,  •,    ^    .  r  .t-        .J  Ph-C-CH^-COOH      ,.,     , 

the  anhvdride  nrst  forms  the  acid  M  ^^^  ,  which  then  in 

N-OH 

.1       .         •  ■    f  Ph-C-CH,-COOH,  ,  ^     ■         ,    ^ 

the  stereo-isomeric  torm,  M  loses    carbonic    anhydr- 

ide,  forming  acetophenonoxime  ;  the  latter  has  already  been  shown  to 

Ph-C-Me        ^    , 
have  the  coniiguratiou  „^  i '        ,  and  the  reason  of  the  greater  sta- 

bility  of  the  methyl  compound  may  be  due  to  the  fact  that  the  stereo- 

.,       Me-C-CH^-COOH   ,.,        „       .  .        ,.,,,, 

isomeride,  „^  'i  ,  like  ail  oximes  in  which  the  hydroxvl 

and  methyl  groups  are  adjacent,  is  either  incapable  of  existence  or 
exceptionally  labile. 

The  researches  of  Claisen  on  the  oximes  of  the  /3-diketones  lead  to 
similar  results  ;  thus  the  monoxime  of  benzoylacetone  does  not  exist, 
but  at  once  passes  into  the  a,nh.jdri6ie,  methylphenylisoxazole, 

r.^.  /CH-CMe 

which  shows  that  the  oxime  must  have  the  configuration 

Ph-CO-CHo-CMe 
I' 
HO-N 

On  the  other  hand,  benzoylacetaldoxime  exists  in  the   free  state, 

and  only  yields  phenylisoxazole  with  difficulty,  namely,  by  boiling  with 

acetic  chloride,  whilst  with  acetic  anhydride,  it  readily  yields  cyan- 

acetophenone  Ph"CO'CH./CN,  and  must  therefore  have  the  configura- 

.       Ph-CO-CH.-CH       "  ,,     -n     •     1 

tion  1 1  ^,^ ;    the  action  of  acetic  chloride  is  due  to  the 

N-OH 

fact  that  the  hydrogen  chloride  set  free  converts  the  /^-acetyl  com- 
pound first  formed  into  the  a-acetyl  compound,  which  then  condenses 
to  })henyli.soxazole  (compare  this  vol.,  p.  443).  H.  G.  C. 

So-called  Phenylketohydroxydimethylanilidotetrahydropyr- 
idinecarboxylic  Lactone,  a  Contribution  to  the  Knowledge 
of  /j-Anilidoglutaranil.  By  R.  Anschutz  {Aniialen,  261,  138 — 151 ; 
compare  Reissert,  this  vol.,  p.  567). — The  author  has  proved  that 
Reissert's    pheiiylketohydroxydimethylanilidotetrahydropyridinecarb- 

VOL.  LX.  3   d 
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oxjlic  lactone  is   ^-anilidoglutaranil,  ]NHPh*OMe<  i       ,  (m.  p. 

131°).  This  compound  is  best  prepared  by  heating  /3-anilidoglutaric 
acid  (1  mol.)  with  aniline  (1  mol.)  at  160 — 180^;  it  forms  mono- 
symmetric  crystals,  a  :  b  :  c  =  0-8093  :  1  :  0-5128,  /3  =  89°  18',  and  is 
identical  crystallogi-aphically  with  the  compound  obtained  by  heating 
anilidoglutaric  acid  alone,  as  described  by  Reissert. 

CO-NPh 
8-AcetaniUdoglutaranil,  XPhAc-CMe<  '       ,  prepared  by  heat- 

ing  /3-anilidoglutaranil  (m.  p.  131°)  with  acetic  chloride  at  100°, 
separates  from  dilute  alcohol  in  crystals,  melts  at  168°,  and  is  readily 
soluble  in  alcohol  and  acetone,  but  only  sparingly  in  ether,  and  in- 
soluble in  water. 

B-Acefanilidoglutaric  anhydride,  NPhAc*CMe<[  '     ,  is  formed 

when  /i-anilidoglutaric  acid  is  boiled  with  excess  of  acetic  chloride 
for  four  to  five  hours.  It  separates  from  ether  in  well-defined,  mono- 
symmetric  crystals,  a  :  b  :  c  :  =  0-66654  :  1  :  0-90258,  /i  =  74°  42', 
melts  at  136°,  and  is  readily  soluble  in  chloroform  and  benzene,  but 
only  sparingly  in  ether. 

/3-.4cefajn7/jo^Zittorani7?'caaW,NHPh-CO-CH,-CMe(NPhAc)-COOH, 
is  obtained  when  the  pi'eceding  compound  is  treated  with  the 
theoretical  quantity  of  aniline  in  benzene,  acetone,  or  ethereal  solu- 
tion; it  separates  from  water  in  crj^stals  containing  1  mol.  HoO,  and 
from  acetone  in  monosymmetric  forms,  a  :  b  :  c  =  0*7973  :  1  :  0-7642, 
ft  =  8T  34',  melting  at  140 — 141°.  When  boiled  with  acetic  chloride, 
it  is  converted  into  /3-acetanilidoglntaranil  (m.  p.  168 — -169'),  which 
is  identical  with  the  acetyl  derivative  obtained  by  heating  the  so- 
called  phenylketohydroxydimethylanilidofcetrahydropyridinecarbox- 
ylic  lactone  with  acetic  chloride.  F.  S.  K. 

Thiazole  Derivatives  from  Bromopyruvic  Acids  and  from 
Ethyl  Bromacetoacetate.  By  M.  Steude  {Annalen,  261,  22 — 47). 
— The  principal  objects  of  this  investigation  were  to  determine  the 
constitution  of  the  so-called  thiouvinuric  acid  described  by  Nencki 
and  Sieber  (Abstr.,  1882,  501),  and  to  ascertain  the  position  of  the 
bromine  atom  in  ethyl  bromacetoacetate  (compare  Hautzsch,  Abstr., 
1890,  1238). 

Thiouvinuric  acid  can  be  obtained  by  treating  thiocarbamide  with 
monobromopyruvic  acid,  but  it  is  most  conveniently  prepared  from 
dibromopyruvic  acid,  as  described  by  Nencki  and  Sieber  (loc.  cit.). 
The  ethyl  salt,  C6H8O2N..S,  is  formed  Avhen  ethyl  bromopyruvate,  pre- 
pared by  brominating  ethyl  pyruvate  in  carbon  bisulphide  solution,  is 
treated  with  thiocarbaniide,  an  energetic  reaction  taking  place;  the 
product,  which  consists  of  the  hydrobromide,  is  decomposed  with 
ammonia  and  recrystallised  fi-om  hot  water.  It  melts  at  173°,  and  is 
almost  insoluble  in  cold  water,  but  more  readily  in  hot  water,  alc^^hol, 
and  ether;  on  hydrolysis  with  boiling  alcoholic  potash,  it  yields  thio- 
uvinuric acid.     The  formation  of  the  ethyl  salt  of  thiouvinuric  acid 
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in  this  way  proves  tliat  the  acid  is  /t-amidothiazole-a-carboxjlic  acid, 

The   tliiazole    derivatives,  obtained    hy  treating  ethyl   broraaceto- 

acetatewith  thiocarbamide  and  thiacetamide  respectively,  are  isomeric 

with  the  ethereal  salts  obtained  from  ethyl  chloracetoacetate  in  like 

manner,  but,  on  hydrolysis,  they  give  acids  which,  when  heated  at  a 

suitable  temperature,    are   decomposed    with    evolution   of   carbonic 

anhydride,    yielding    /i-amido-a-methylthiazole    and    aytt-dimethylthi- 

azole  respectively.     As  these  two   thiazole  derivatives  are  identical 

with    the    compounds    obtained    from    ethyl    chloracetoacetate    in    a 

similar  manner,  it  follows  that  the  original  condensation  products  of 

ethyl    bromacetoacetate   are    derivatives   of    thiazyjacetic    acid,    and 

rnnsequentlv     that    ethyl     bromacetoacetate    has     the     constitution 

CH,Br-CO-CHn-COOEt '(compare  Hantzsch,  lac.  cit.). 

S CH 

Ethijl  fi-amidothiazylacetate,   '  .„„  v.^T^C-CHz'COOEt,  is  obtained 

L(JN  £12). jN 

when    ethyl    bromacetoacetate,    prepared    according    to    Duisberg's 

method  (Abstr.,  1882,  1193),  is  treated  with  thiocarbamide  in  ah o- 

holic    solution,    and    the    resulting    hydrobromide    decomposed    with 

ammonia.     It  separates  from  hot  alcohol  in  yellowi«h,  well-dpfined. 

seemingly  monosym  metric  crystals,  melts  at  94°,  and  is  only  sparingly 

soluble  in    cold   water,   but    very  readily  in    alcohol    and    ether;     it 

dissolves  freely  in   dilute   acids,  yielding   salts   which   are   soluble  in 

alcohol.     The    free    acid,   C3Hg02X2S,   prepared    by    hydrolysinof    the 

ethereal    salt    with    potash,    melts    at    about   130°,   and   is  sparingly 

soluble  in  water,  but  readily  in  alcohol;  when  warmed  with  acids,  or 

heated  alone  for  some  time   at  its    melting   point,  it  is    completely 

decomposed  into  carbonic  anhydride  and  amidomethvltliiazole. 

Ethyl  thiacetamidacetoaceiafc,  NH:C:Me-S-CH2-Cb-CH2-COOEt,  is 
formed,  together  with  eth\l  /<-metbylthiazylacetate,  when  ethyl  brom- 
acetoacetate is  treated  with  thiacetamide  in  alcoholic  solution  ;  on 
cooling  the  solution  and  stirring  vigoi'ouslj',  the  hydrobromide  of 
ethyl  thiacetamidacetoacetate  is  deposited  in  crystals,  but  if  the 
solution  is  kept  still  and  not  cooled  too  quickly,  no  precipitation 
takes  place,  and  the  last-named  compound  is  gradually  but  com- 
pletely converted  into  ethyl  methylthiazylacetate  hydrobromide. 
Ethyl  thiacetamidacetoacetate,  prepared  by  decomposing  the  hydro- 
bromide with  sodium  carbonate,  ci'ystallises  in  transparent  rhombo- 
hedra,  melts  at  94^,  and  is  decomposed  by  warm  alkalis  with  evolution 
of  ammonia ;  attempts  to  couvei't  the  pure  compound  into  ethyl 
methylthiazylacetate  were  unsuccessful,  although  it  was  proved  by 
various  experiments  that  it  is,  in  fact,  an  intermediate  product  in  the 
formation  of  the  thiazole  derivative. 

Ethyl  luethi/lthiazylacetaie,  C8Hn02T^S,  obtained  by  decomposing 
the  hydrobromide  with  sodium  carbonate,  is  a  colourless  liquid  boilinc 
at  238—240°;  the  platmocJdonde,  (C8Hn02NS)2,H2PtCln,  is  a  yellow, 
crystalline  compound  melting  at  89°.  The  free  acid,  C6H7O0XS,  pre- 
pared by  treating  the  ethereal  salt  with  moderately  concentrated 
potash  at  the  ordinary   temperature,   crystallises   in    small   needles, 

S  d  2 
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melts  at  121°,  and  is  only  sparingly  soluble  in  water,  but  more  readily 
in  alcohol  and  ether ;  when  the  acid  is  distilled,  it  is  complete!}'  con- 
verted into  a^t-dimethylthiazole  with  evolution  of  carbonic  anhydride. 

mhyl  -i-thiacetoacetoacdate,  COMe-S-CHn-CO'CH.-COOEt,  is  precipi- 
tated as  an  oil  when  ethjd  thiacetanaidacetoacetate  hydrobromide  is 
warmed  with  water.  It  boils  at  155°  under  a  pressure  of  ]  5  mm.,  is  in- 
soluble in  dilute  acids,  and  only  sparingly  soluble  in  watei*,  but  miscible 
with  alcohol  and  ether;  it  is  acted  on  by  coucentrated  nitric  acid  with 
almost  explosive  violence,  yielding  small  quantities  of  a  cr^^stalline 
compound,  which  is  free  from  sulphur  and  explodes  when  heated. 

A  compound  of  the  composition  C6Hs02S  is  formed,  together  with 
acetic  acid,  when  ethyl  thiacetoacetoacetate  is  carefully  mixed  with 
concentrated  sulphuric  or  hydrochloric  acid,  and,  after  cooling  and 
adding  a  little  water,  the  product  is  deposited  in  crystals;  the  same 
compound  is  produced  in  small  quantities  when  ethyl  bromaceto- 
acetate  is  shaken  with  a  2  per  cent,  solution  of  sodiam  hydrosulphide. 
It  separates  from  alcohol  in  slender  needles,  melts  at  168°,  and  is 
moderately  easily  soluble  in  alcohol  and  ether,  but  insoluble  in  water 
aud  acids ;  its  phj'.sical  properties  indicate  a  high  molecular  weight, 
aad     its     constitution     is     probably    represented     by    the     formula 

C00Et-CH2-C<g.Q^>C-CHo-C00Et.  When  hydrolysed  with  alco- 
holic potash,  it  yields  a  crystalline  potassium  salt,  from  which  a  coloux*- 
less,  crystalline  acid,  melting  at  about  140°,  is  obtained  on  treatment 
\vitli  hydrochloric  acid.  F.   S.  K. 

Attempts  to    Prepare    Hydrothiazole    Derivatives.      By  P. 

ScHATZJiANX  (J.«v(a/e?i,  261,  1 — 21). — Various  experiments  Avei'e  made 
Avith  the  object  of  synthesising  hydrothiazole  dei-ivatives,  but  without 
success.  When  glycol  chlorhydrin  is  warmed  with  thiocarbamide, 
the  product  extracted  with  water,  and  the  solution  evaporated,  small, 
hygroscopic  crystals  of  hydroxyethylthiocarbamide  hydrochloride, 
0H-CH2-CH,-S-C(NH)-NH2,HC1,  are  deposited;  attenipts  to  con- 
vert this  substance  into  dihydroamidothiazole  were  unsuccessful. 

Ethjdenedithiocarbamide  hydrobromide  is  formed  Avhen  ethylene 
bromide  (1  mol.)  is  treated  with  thiocarbamide  (1  mol.).  The  free 
base,  C1H10S2N4,  prepared  by  digesting  the  salt  with  silver  oxide, 
forms  grey  crystals,  and  is  I'eadily  soluble  in  water,  alcohol,  ether,  and 
acids. 

Uimethylthiazole  is  completely  decomposed  on  treatment  with 
sodium  in  alcoholic  solution,  the  products  being  ethylamiue  and 
]u'opyl  mercaptau  ;  other  reducing  agents,  such  as  zinc  and  hydro- 
chloric acid,  zinc-dust  aud  acetic  acid,  have  no  action  on  dimethyl- 
thiazole. 

Phenylmethylthiazole  is  not  acted  on  by  sodium  aud  alcohol,  or 
by  concentrated  ammonia  at  280°. 

An  orange-yellow^  compound  is  formed  when  amidothiazole  hydro- 
chloride is  treated  with  sodium  nitrite  in  well-cooled  aqueous  solutit)u; 
this  substance  is  doubtless  either  diazothiazole  hydrate  or  nitroso- 
iiuidothiazoline,  as  is  shown  V)}'  its  behaviour  with  halogen  acids,  but 
it  was  not  aualysed  on  account  of  its  instability. 
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S-CCl 
fi-ClilorotJdazole,    At^.^^^^'    ^^    obtained    when    a    concentrated 
CH.CH 

solution  of  amidothiazole  hydrate  is  treated  Avith  the  theoretical 
quantity  of  sodium  nitrite  in  the  cold  and  then  boiled  with  excess  of 
concentrated  hydrochloric  acid.  It  is  a  colonrless  oil,  specifically 
heavier  than  water,  boils  at  144 — 144"5°,  and  is  readily  volatile  with 
steam;  it  is  only  sparingly  soluble  in  water,  but  miscible  with  alcohol 
and  ether  in  all  proportions.  It  dissolves  freely  in  concentrated 
mineral  acids,  but  its  salts  are  very  unstable.  The  platinochloride, 
(C3H2NSCl)2,H2PtClfi,  is  a  yellow,  crystalline,  unstable  compound, 
sparingly  soluble  in  alcohol. 

/ii-BromofhiazoIe,  CsUoSNBr,  prepared  in  like  manner,  is  a  colourless 
liquid,  boils  at  171'',  and  is  very  similar  to  the  corresponding  chloro- 
derivative  in  all  respects.  T)tie  plat inoclil oriel e,  (C3H2bNBr)o,tl2PtCl6, 
is  unstable,  and  melts  at  197°  with  decomposition.  The  correspond- 
ing iodo-derivative  could  not  be  obtained  ;  the  chloro-  and  bromo- 
compounds  just  described  are  readily  acted  on  by  zinc-dust  and  acetic 
acid,  being  converted  iuto  thiazole. 

Pheiiyldiazothiazole  hydrate,  or  plienylnitrosoiviidothiazoUne, 
C9H,X3k50,  can  be  obtained  by  treating  phenylamidothiazole  hydro- 
bromide  with  sodium  nitrite  in  aqueous  solution ;  it  is  a  yellow, 
unstable  compound,  and  is  decomposed  by  boiling  hydrochloric  acid, 
yielding  benzoic  acid. 

S-C(OH) 

Phenylhydroxychlorothiazole,      i      .^.t,,  ^^j    is    formed    in    small 

quantity  when  phenylhj'droxythiazole  is  melted  with  phosphorus 
pentachloride,  but  the  principal  product  is  a  substance  melting  at  98", 
the  nature  of  w'hich  could  not  be  determined  ;  phenylchlorhydroxy- 
thiazole  separates  fi-om  ether  in  yellowish  crystals,  melts  at  206°,  and 
is  soluble  in  soda. 

When  carbaminetliiacetophenone,  COPh'CHo'S'CO'XHo,  an  inter- 
mediate product  obtained  in  the  p-^eparation  of  phenylhydroxythi- 
azole  from  acetophenone  thiocyana-*^  is  oxidised  with  boiling  dilute 
nitric  acid,  it  is  converted  into  a  yellow,  crj'stalliue  compound  melting 
at  75°;  this  substance  has  the  composition  CgHeSOo,  and  its  constitu- 

g -CO 

tion  is  probably  expressed  by  the  formula    i  ^0. 

^  ^  CH:cPh 

F.  S.  K. 

Plieno-2'-inethylmetadiazine  (2'-Methylqmnazoline).  By  A. 
BiscHLER  (Ber.,  24,  506 — 508). —  By  the  action  of  alcoholic  ammonia 
at  100°  on  acetylorthamidobenzaldeliyde,  the  following  reaction  takes 
place : — 

pheno-2'-methylmetadiazine  being  formed.  The  oily  product  is  dis- 
tilled in  a  cuiTcnt  of  steam,  the  distillate  extracted  with  ether,  and  the 
ethereal  solution  evaporated  and  fractionated.  Pheno-2' -methylmeta- 
diazine  distils  at  235^  under  713  mm.  pressure,  solidities  after  a  time, 
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and  then  melts  at  35"5°.  It  is  hygroscopic,  and  forms  a  crystalline 
hydrochloride,  C9H8No,HCl,  and  a  yellow,  crystalline  platiiiochloride, 
(C9H8X2)2,H2PtCl6.  The  above  reaction  is  quite  general,  and  is  being 
thoroughly  investigated.  H.   G.   C. 

Action  of  Ortho diamines  on  Orthaldehydobenzoic  Acids. 
By  A.  BiSTEZTCKi  (Ber.,  24,  627—630;  compare  Abstr.,  1890,  969). 
— Toluijleneamidinediineihylnxybenzenylcarhoxylic  acid, 

CeH3Me<^^>C-C6H2(OMe)2-COOH, 

is  formed  when  opianic  acid  (2  moLs.)  is  boiled  with  metaparatoluyl- 
enediamine  (1  mol.)  in  SO  per  cent,  alcoholic  solution.  It  crystallises 
from  80  per  cent,  acetic  acid  in  small,  colourless  needles,  melts  and 
decomposes  at  about  23-4°  when  quickly  heated,  and  is  readily  soluble 
in  hot  glacial  acetic  acid,  but  only  moderately  in  chloroform, 
very  sparingh'  in  alcohol,  and  is  almost  insoluble  in  ether  and  light 
petroleum  ;  it  dissolves  freely  in  dilute  minej'al  acids  and  in  alkalis. 
The  calcium,  salt,  (Ci7Hi5X204)2Ca,  is  only  sparingly  soluble  in  hot 
■water. 

Brumotoluyleneamidinedimethoxyhenzenylcarhoxylic  acid, 

CnHi5X204Br, 

prepared  from  opianic  acid  and  metabromoraetaparatoluylenediamine 
in  like  manner,  crystallises  from  alcohol  in  small,  flat,  colourless 
needles,  melts  at  240°  with  decomposition,  and  resembles  the  pre- 
ceding compound  in  general  behaviour,  but  is  more  spainngly 
soluble. 

Toluyleyiedimetlioxi/phthalamidone,    i  '     '  __    ^  ,  is  formed 

^  -^^  y  C-C6H,(0Me)o 

when  toluyleneamidinedimethoxybenzenylorthocarboxylic  acid  is 
boiled  with  acetic  anhydride.  It  crystallises  from  benzene  or  alcohol 
in  slender,  yellow  needles,  melts  at  228°  with  decomposition  and  pre- 
vious softening,  and  is  readily  soluble  in  hot  benzene,  alcohol,  glacial 
acetic  acid,  chloroform,  and  acetone,  but  only  sparingly  in  ether,  and 
insoluble  in  light  petroleum ;  its  solution  in  benzene  shows  a  green 
fluorescence.  It  dissolves  in  concentrated  sulphuric  acid  with  an 
orange  coloration,  but  on  adding  water,  and  heating,  the  solution 
becomes  coloui-less.  F.   S.  K. 

Relations  of  the  Eurhodines  to  the  Indulines  and  Saf- 
franines.  By  F.  Kkheman.x  and  J.  :MKf;siNGER  {Ber.,  24,  584 — 592  ; 
compare  Abstr.,  1890,  1265_). — Rosindone  is  obtained  by  mixing 
hydroxynaphthaquinone  and  phenylorthophenylenediamine  dissolved 
in  molecular  proportion  in  alcohol  at  the  ordinary  tempei-ature ;  it  melts 
at  261 — 202",  and  is  identical  with  the  compound  obtained  by  O. 
Fischer  and  E.  Hepp  from  ro.'^induline  (Abstr.,  1890,  908).  The 
authors  propose  to  term  the  ketoinduline  derivatives  "  indulones,"  so 
as  to  avoid  contusion  with  the  ketoindene  derivatives;  "rosindone" 
of  Fischer  and  Hepp  would,  therefore,  become  the  '"'  rosiyidnlone"  or 
naphthapheniudulone  corresponding  with  rosinduline  or  naphthaphen- 
induline. 
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Rosinduline  is  prepared  in  a  similar  manner  to  the  indulone,  bv 
heating  hydroxynaphtbaquinonimide  and  phenylorthopbeuylene- 
diamine  with  alcoliol  and  a  little  glacial  acetic  acid  at  100°  under 
pressure  ;  the  yield  is  40 — GO  per  cent,  of  tbe  quinonimide  taken. 
It  is  suggested  tbat  the  salts  of  rosinduline  are  derived  from  an 
unstable  ammonium  base  with  the  formula 

.N- 


this  would  account  for  their  similarity  in  properties  to  the  .saffranines. 

1 

5  4    6         T^ 

Chlorhydroxyphenindulone,      0H*C6H0Cl<^tTp,  ^C6H4,     prepared 

from  chlorodihydroxyquinone  and  phenylorthophenylenediamine, 
crystallises  from  glacial  acetic  acid  in  chocolate-coloured,  highly 
lustrous  plates,  melts  at  270 — 272°  with  decomposition,  and  i.s 
sparingly  soluble  in  ordinary  media,  but  di.s.solves  in  sulphuric  acid 
with  a  green  colour,  and  is  precipitated  unchanged  on  dilution  ;  the 
solution  in  dilute  soda  or  concentrated  ammonia  is  red.  The  henzoyl 
derivative  crystallises  from  alcohol  in  bronze,  lustrous,  concentrically 
grouped  needles  melting  at  234 — 235°. 

1 

5  G       3      4        J^p}j 

Hydroxythymophenindidone,    OH-CeMePi-O-^-p^  __  >  CetTi,    obtained 

2 

from  dihydroxythymoquinone  and  phenylorthophenylenediamine,  crys- 
tallises from  alcohol  in  ruby-red  plates  and  prisms,  melts  at  174 — 175°, 
and  gives  an  olive-green  colour  with  sulphuric  acid.  No  other  con- 
densation product  could  be  detected.  J.  B.  T. 

A  New  Class  of  Fluorescent  Colouring  Matters  of  the 
Quinoxaline  Series.  By  O.  Fischer  (Ber.,  24,  719 — 723). — "When 
orthamidoditolylamine  is  fused  with  benzoin,  2  mols.  of  water  are 
eliminated,  and  a  dihydroquinoxaline  derivativ^e  of  the  following 
constitution  formed : — 

^«^^^^^<N(C.HO-CHPh- 

The   reaction   is   a   general    one,  and   all  the    dihydroquinoxaline 

derivatives  thus  obtained  are  colouring  matters  with  a  yellowish-  or 

brownish-green  fluorescence,  whilst  the  corresponding  simple  quiu- 

oxalines  have  no  similar  properties. 

NziCPh 
BipTienyldihydroquinoxaline,   C6H4<         JI,tt„,  ,  is  prepared  by  heat- 

ing  orthodiamidobenzene  and  benzoin,  in  molecular  proportions,  in  a 
sealed  tube  at  170°  for  three  hours,  as  in  the  presence  of  air  large 
quantities  of  diphenylqainoxaline  are  formed.  It  crystallises  in  thick, 
dark-yellow,  prismatic  crystals,  certain  faces  of  which  reflect  a 
beautiful,  gi  een  light,  melts  at  148 — 149°,  and  is  readily  soluble  in 
benzene  and  hot  alcohol,  sparingly  in  ether  and  light  petroleum, 
insoluble  in  water ;  the  solutions  in  ether  and  benzene  show  a  beauti- 
ful, yellowish-green  fluorescence,  and   colour  paper  an  intense  yellow. 
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It  is  a  feeble  base,  forming  orange-red  salts,  whicb  are  dissociated  by 

water,  distils  unchanged  in  small  quantities,  and  is  oxidised  by  ferric 

chloride  to  dipher.ylquinoxaline. 

r.TT^r    ^y  CPh 

Diplienyltolyltoludilujdroquiiioxaline,     C6H3Me<  i  ,     is 

obtained  by  heating  orthamidoditolylamine  and  benzoin,  in 
molecnlar  proportion,  at  180°  for  several  hours ;  it  crystallises  from 
light  petroleum  in  pale-yellow,  thick  prisms,  certain  faces  of  which 
have  a  grepn  reflex.  Its  solubility  and  fluorescence  are  the  same  as 
with  the  diplienyl  derivative,  but  it  dissolves  in  mineral  acids  with  a 
mao-enta  colour.  The  formula  Co^HoiXo  has  been  confirmed  by  a 
determination  of  the  molecular  weight  by  Raoult's  method. 

Diphenvl-1  :  3  :  4-triamidobenzene  (Abstr.,  1890,  614)  reacts  with 
benzene  at  160°,  forming  a  yellow,  fluorescent  compound,  having  the 

N  ZZ  CPh 
constitutional     formula     KHPh-C6H3<"         Atttit-  '    ^*    crystallises 

from  absolute  alcohol  in  beautiful,  greenish-yellow,  lustrous  plates, 
melts  at  223°,  and  is  readily  soluble  in  benzene  and  chloroform, 
sparingly  in  alcohol,  ether,  and  light  petroleum,  the  yellow  solutions 
showing  a  deep  green  fluorescence.     Its  salts  have  a  pink  colour, 

/S-Phenvlorthonaphthylenediamine  al.so  yields  a  similar  colouring 
matter  with  benzoin  at  200°,  which  crystallises  from  alcohol  in  deep- 
yellow  plates  or  needles,  melts  at  163 — 164°,  is  readily  soluble  in 
ether  and  benzene,  but  only  sparingly  in  alcohol  and  light  petroleum, 
the  solutions  having  a  greenish-vellow  fluorescence.  It  yields  deep- 
red  salts,  which  are  decomposed  by  water.     It  has  the  constitutional 

N  =Z  CPh 
formula  C.oH.<^,pj^.  i.^p^.  ^    ^    ^ 

Alkaloids  of  Belladonna.  By  0.  Hesse  (Annalen,  261,  87 — 107; 
compare  this  vol.,  p.  228). — Atropamine,  C17H21XO2,  is  easily  isolated 
from  the  roots  of  Atropa  belladonna  by  dissolving  the  crude  mixture 
of  alkaloids  in  acetic  acid,  and  adding  sodium  chloride  to  the  solution 
until  a  permanent  turbidity  is  produced,  when  atropamine  hydro- 
chloride is  deposited  in  crystals.  The  free  base  is  obtained  in  the 
form  of  a  colourless,  serai-solid  resin,  when  the  pure  hydrochloride  in 
decomposed  with  ammonia,  the  base  extracted  with  ether,  the  ethereal 
solution  washed  with  ammonia  and  water  consecutively,  and  then 
evaporated  over  snlphuric  acid ;  it  is  very  readily  soluble  in  benzene, 
but  only  sparingly  in  light  petroleum  and  water.  Its  alcoholic  solu- 
tion has  a  laitter  taste,  and  turns  red  litmns-paper  blue,  but  is  without 
action  on  phenolphthalein-paper.  The  hydrochloride,  Ci7H2iX02,HCl, 
crystallises  from  boiling  water  in  colourless  plates,  melts  at  236°,  and 
is  moderately  easily  soluble  in  hot  water,  but  only  sparingly  in 
alcohol  and  acetone,  and  insoluble  in  ether.  The  platinochloride, 
(Ci:H2iXOo);,H-2PtCl6,  forms  small,  reddish-yellow  needles,  and  is  only 
sparingly  soluble  in  cold  water.  The  aiirochloride,  Ci7H2iX02,HAuCl4, 
crystallises  in  small,  lustrous  plates  melting  at  112°.  The  merciiro- 
chloride  forms  small,  colourless  plates,  and  is  moderately  easily  soluble 
in  boiling  water.     The  hydrobromide,  Ci7H2iN02,HBr,  crystallises  in 
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colourless  plates,  nipUs  at  230°,  and  is  readil}'  soluble  in  hot  water. 
The  hydriodide,  nitrate,  normal  sulphate,  and.  picrate  are  crystalline. 

When  atropamine  is  dissolved  in  cold  concentrated  sulphuric  acid,  or 
boiled  with  barium  hydroxide  or  dilute  hydrochloric  acid,  or  when  its 
hydrochloride  is  moistened  with  hydrochloric  acid  and  exposed  to 
sunlight,  it  is  converted  into  belladonnine,  C.-iHoiXOo,  an  alkaloid 
which  has  been  prt'viouslv  investigated  by  Kraut  CAbstr.,  1880,  410), 
Merling  (Al)str.,  1884,  lOoo),  Ladenburg  and  Koth  (Abstr.,  1884, 
761),  and  others.  On  prolonged  boiling  with  alcoholic  barium  hydr- 
oxide or  with  moderately  concentrated  hydrochloric  acid,  atropamine 
is  decomposed  into  a  volatile  base  and  various  acids,  amongst  which 
is  a-isatropic  acid  (m.  p.  239^).  The  volatile  base  seems  to  he 
identical  with  pseudotropine  ;  it  is  a  cry.stalline,  deliquescent  com- 
pound, very  readily  soluble  in  alcohol  and  water,  but  very  sparingly 
in  ether.  T\\c  platinochloride,  (CsHi5NO)2,H2PtCl6,  melts  at  186"  with 
decomposition,  and  differs  in  crystalline  form  from  the  corresponding 
salt  of  tropine ;  the  aurochloride  crystallises  in  plates,  and  melts  at 
195 — -198°  with  decomposition. 

When  atropamine  is  heated  at  100^  with  fuming  hydrochloric  acid, 
it  yields  atropic  acid  (m.  p.  107°),  identical  with  the  compound 
obtained  from  atropine  under  the  same  conditions. 

The  author's  experiments  show  that  atropamine  stands  in  the  same 
relationship  to  hyoscine  that  apoatropine  does  to  atropine. 

F.  S.  K. 

Tropinic  Acid  and  Oxidation  Products  of  Dextro-  and  Laevo- 
ecgonine  and  of  Tropine.  By  C.  Liebek.manx  {Ber.,  24,  606 — 617  ; 
compare  Abstr.,  1890,  1449). — The  acid  CTHnXOa,  obtained  by  the 
oxidation  of  laevo-ecognine,  is  termed  ecgonic  acid,  and  is  much  more 
soluble  in  water  than  tropinic  acid;  it  is  Isevorotatory,  [a]p  =  — 43'2°, 
and  is  also  formed,  together  with  tropinic  acid,  by  the  oxidation  of 
dextro- ecgonine  and  of  tropigenine.  On  oxidising  tropine,  optically 
inactive  tropinic  acid  is  obtained,  together  with  a  compound  which 
exhibits  all  the  properties  of  ecgonic  acid,  except  that  it  melts  at  90° 
instead  of  at  117°;  this  may,  however,  be  due  to  the  presence  of  some 
impurity.     Ethyl  ecganate,  CTHmEtXOs,  is  a  colourless,  viscid  liquid. 

Tropinic  acid  is  bibasic  ;  its  rotatory  power  is  [a]p  =  +14'8°  ;  the 
silver  salt  is  not  well  adapted  for  analysis ;  the  cupric  salt,  obtained 
by  crystallisation  from  water,  has  the  formula  CsUinXO^'CuOH ;  on 
heating  this  for  some  time  at  165 — 170°,  a  molecule  of  water  is 
eliminated,  and  the  normal  salt,  CfeHiiN04Cu,  remains  as  a  pale-blue 
powder.  Methyl  tropinate,  Cf,HnMeoi!s04,  and  ethyl  tropinate, 
CbHuEtjXOi,  are  colourless,  viscid  liquids,  insoluble  in  water. 

These  results  point  to  the  incorrectness  of  Ladenburg's  formula  for 
tropine,  and  of  Einhorn's  formula  for  ecgonine,  since  each  of  these 
has  only  one  side  chain  linked  to  the  pyridine  nucleus  ;  the  author 
adopts  Merling's  formula  for  this  group  of  compounds,  the  relative 
position  of  the  side  chains  being  as  yet  undetermined  : — 

C5NH,Me<V^*0^;  aNH.Me<!l^;   C5XH8^re<?^^ 
CH2  CH  CH2 

Tropine.  Tropidine.  Hydrotropidine. 
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CH-COOH  C-COOH 

Ecgonine.  Anlivdroecgonine. 

Ecgonic  acid  is  probably  an  aldehyde  acid,  analogous  to  opianic 

acid,  and  may  have  the  formula  C5NH9<^pQj; _^0- 

J.  B.  T. 

Cytisine.  By  A.  Paktheil  (Ber.,  24,  63-4 — 640 ;  compare  this  vol., 
p.  231,  and  Buchkaand  Magalhaes,  this  vol.,  p.  587).  Cytisine  melts  at 
152 — 153°  (uncorr.)and  can  be  crystallised  from  hot  chloroform  ;  when 
treated  with  hydriodic  acid,  it  does  not  yield  methyl  iodide;  its  mole- 
cular weight  was  determined,  in  aqueous  solution,  by  Raoult's  method, 
with  results  agreeing  well  with  the  molecular  formula  CuHuXoO.  The 
hijdrobromide,  CuHiiXoOjHBr,  crystallises  from  cold  water  in  small, 
colourless  needle.s,  containing  1  mol.  H^O.  The  hydriodide  with  1  mol. 
HoO,  7iitrate,  CuHuX,0,HXb3  +  H.,0,  and  sidphate,  (CuHuNoO)o,H.,S04 
+  H-iO,  crystallise  in  colourless  needles.  Th.eviethiodide,Cu^u^20,^lel, 
prepared  by  heating  cytisine  with  methyl  iodide  at  100°,  crystallises 
from  dilute  alcohol  in  needles  containing  2  mols.  H-O,  and  is  readily 
soluble  in  water.  The  ethiodide,  CaHuN20,EtI,  separates  from  alcoholic 
ether  in  almost  coloui-less  crystals.  When  cytisine  is  oxidised  with 
alkaline  potassium  permanganate,  ammonia  is  evolved;  under  the  same 
conditions,  themethiodideis  decomposed  Avith  evolution  of  met hylamine. 

A  direct  comparison  of  ulexine,  prepared  from  the  seeds  of  Ulex 
europceus,  with  cytisine  proved  that  the  two  compounds  are  identical 
(compare  Gerrard  and  Symons,  this  vol.,  p.  334),  F.  S.  K. 

Cytisine.  By  K.  Buchka  and  A.  Magalhaes  (Ber.,  24,  674—680 ; 
compare  preceding  abstract). — Measurements  of  the  electrical  con- 
ductivity of  aqueous  solutions  of  cytisine  showed  that  it  is  only  a 
feeble  base. 

Metltijlcytisine  hydriodide  (cytisine  meth{odide),Ci2HieN20, HI,  melts  at 
253"5°,  and  is  decomposed  by  hot  potash  yielding  methylcytisine; 
this  base  separates  from  chloroform  in  crystals  and  melts  at  245''. 
The  hydrochloride,  Ci2H.i6N20,2}lC[  +  l^HsO,  forms  colourless  crystals, 
melts  at  249 — 250°,  and  is  readily  soluble  in  water.  The  aurochloride, 
Ci2Hi6N20,HAuCl4,  is  a  yellow,  crystalline  compound  melting  at 
196°. 

Acetylcytisine,  CisHisNjO-j,  prepared  by  heating  cytisine  with  acetic 
anhydride,  separates  ft'om  alcohol  in  almost  colourless  crystals,  melts 
at  208^  and  is  decomposed  by  alkalis. 

Nitrosocytisine,  C11H13N3O2,  is  obtained  when  an  aqueous  solution  of 
cytisine  hydrochloride  is  treated  with  sodmm  nitrite  in  the  cold  ;  it 
crystallises  in  colourless  needles,  melts  at  174°,  and  gives  Liebermann's 
reaction  very  distinctly. 

The  authors  compared  several  derivatives  of  cytisine  with  the 
corresponding  derivatives  of  ulexine,  prepared  from  the  seeds  of  Ulea: 
enropcHua ;  the  result  of  the  comparison  was  in  favour  of  the  identity 
of  the  two  bases,  but,  on  the  other  hand,  when  ulexine  is  heated  with 
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methyl  iodide,  it  yields  a  corapouud  melting  at  290°,  whereas  cytisine 
methiodide  melts  at  258o°.  F.  S.  K. 

Aspergillin,  a  Vegetable  Haematin.  By  G.  Linossif.r  (Compt 
re)td.,  ll!.4,  489 — i92). — The  spores  of  Aspergillus  niger,  when  treated 
with  very  dilute  ammonia,  yield  a  dark-coloured  solution  from  which 
a  slight  excess  of  hydrochloric  acid  tlirows  down  aspergillin  as  a 
black,  bulky,  flocculent  precipitate.  When  dried  over  sulphuric 
acid  at  the  ordinary  temperature  and  powdered,  it  closely  resembles 
liaematin  in  appearance,  and  its  general  resemblance  to  this  substance 
justifies  the  name  "  vegetable  ha?matin,"  although  whether  the  two 
substances  have  similar  functions  has  yet  to  be  determined. 

Aspergillin  is  almost  insoluble  in  water,  alcohol,  and  neutral 
solvents,  and  is  insoluble  in  dilute  mineral  acids,  but  dissolves  in 
dilute  acetic  acid.  It  dissolves  easily  even  in  dilute  solution  of 
alkaline  hydroxides,  alkaline  carbonates,  and  certain  salts  which  have 
an  alkaline  reaction  such  as  borax  and  disodium  hydrogen  pho.sphate. 
As  in  the  case  of  haematin,  its  ammoniacal  solution  is  precipitated  by 
barium  hydroxide.  When  freshly  precipitated,  aspergillin  forms  a 
colloidal  semi-solution  with  water,  which  is  converted  into  a  perfect 
solution  by  alkalis,  but  is  precipitated  by  acids  and  certain  neutral 
salts.  Heat  reduces  the  solubility  in  various  solvents,  and  if  heated 
for  some  hours  at  180',  it  becomes  insoluble  in  alkalis.  When  heated 
in  presence  of  air,  aspergillin  evolves  an  odour  of  burnt  horn,  and, 
like  hematin,  leaves  a  residue  of  ferric  oxide. 

Acid  solutions  are  brown  (green  in  thin  layers)  and  alkaline  solu- 
tions are  reddish-brown  ;  they  exert  a  general  absorption  throughout 
the  spectrum,  increasing  in  intensity,  though  not  continuously,  from 
the  red  to  the  violet.  An  ammoniacal  solution  seems  to  undergo  no 
change  even  after  prolonged  exposure  to  light.  Sodium  hyposulphite 
reduces  solutions  of  aspergillin  and  the  product  absorbs  oxygen  with 
great  energy  when  exposed  to  air,  the  colour  very  rapidly  changing 
back  from  golden-yellow  to  brown.  C.  H.  B. 
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Effect  of  Certain  Organic  Acids  on  the  Digestion  of  Proteids. 

By  A.  Stutzer  (Landw.  Verguchs-iitat.,  38,  2.j7 — 261j. — The  action 
of  hydrochloric  and  various  organic  acids  on  the  digestion  of  proteids 
by  pepsin  has  been  carefully  studied,  the  substance  experimented  on 
being  cotton-seed  meal  ;  three  different  strengths  of  acid  solution 
were  employed,  namely,  0'05,  O'l,  and  0'2U  per  cent.  The  relative 
activities  of  acid  of  O'l  per  cent,  as  calculated  on  the  amount  of 
dissolved  nitrogen  was  as  follows  : — Hydrochloric,  62  ;  formic,  30  ; 
acetic,  7 ;  propionic,  1  ;  butyric,  7 ;  lactic,  39  ;  malic,  33  ;  tartaric, 
34 ;  citric,  27.  E.  W.  P. 
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Effect  of  Salt  on  Digestion.  By  A.  Stctzer  (Landtc.  Versnchs- 
St'd.,  38.  262 — 2rt7). — The  effects  of  sodium  chloride  on  digestion 
known  hitherto  are,  solution  of  albumin  in  aqueous  liquids,  increased 
excretion  of  stomach  juices  (pepsin),  and  the  increased  rapidity  of  the 
diffusion  of  liquids.  The  questions  which  the  author  strives  to  answer 
are  :  TVill  pepsin  dissolve  as  much  albumin  when  sodium  chloride  is 
present  as  when  it  is  absent;  and  has  sodium  chloride  a  specific  action  on 
the  pepsin,  or  on  the  hydrochloric  acid,  or  on  both  ?  The  solutions 
employed  were  :  (1)  water  ;  (2)  water  and  sodium  chloride  ;  (3)  water 
and  hydrochloric  acid  ;  (4)  water,  sodium  chloride,  and  hydrochloric 
acid ;  (5)  acidified  stomach  juice ;  (6)  sodium  chloride.  The 
material  acted  on  was  cotton-seed  meal  soaked  in  chloroform-water, 
the  temperature  40°,  the  time  30  minutes.  Results  :  Salt  alone  has 
no  appreciable  action.  Hydrochloric  acid  even  in  0"0.5  per  cent, 
solution  has  a  very  considerable  solvent  power,  provided  sodium 
chloride  be  present  to  the  extent  of  only  0"2.5  per  cent.  Increase  of 
sodium  chloride  means  decrease  of  solvent  action;  increase  of  acid  to 
0'2  per  cent,  with  small  amount  of  salt,  0"25  per  cent.,  is  accompanied, 
by  increase  of  solvent  power  (-53 — 71),  but  1  per  cent,  of  sodium 
chloride  hinders  the  action  of  the  acid.  1  per  cent,  of  salt  causes 
pepsin  to  dissolve  more  albumin  than  0"25  or  0"5  per  cent,  of  sodium 
chloride  in  the  presence  of  acid.  Pepsin  solutions  with  salt  added 
are  capable  of  dissolving  more  albumin  than  when  salt  is  absent ;  the 
most  advantageous  conditions  under  which,  salt  acts  are  when  O'Oo 
or  O'lO  per  cent,  of  hydrochloric  acid  is  present.  E.  W.   P. 

Influence  of  Heat  on  the  Digestibility  of  Fodder.  By 
A.  SruTZER  (Land.  Ver  sucks- St  at.,  38,  2(37 — 276). — Wheaten  bran: 
A  temperature  of  100°  reduces  the  solubility  of  the  proteids ;  hydro- 
chloric acid  (without  pepsin)  has  scarcely  any  action  on  boiled  bran, 
whilst  on  bran  heated  in  the  dry  state  to  98°.  its  action  is  btit  slightly 
reduced.  With  reference  to  bread  and  meal,  it  appears  that  the 
process, of  baking  the  flour  has  but  a  small  effect  on  the  digestibility 
of  the  nitrogenous  matter,  this  being  rendered  slightly  less  soluble, 
the  proteids  of  the  crust  of  bread  being  less  digestible  than  those  of 
the  crumb.  Hydrochloric  acid  readily  dis.solves  the  proteids  of  flour, 
but  is  almost  without  action  on  those  contained  in  bread  ;  whilst 
water  alone  dissolves  four  times  the  amount  out  of  meal  that  it  does 
out  of  bread. 

The  proteids  of  earth-nut  cake  become  less  soluble  in  water  after 
having  been  exposed  to  a  moist  or  dry  heat.  Hydrochloric  acid 
(005  per  cent.)  has  no  solvent  power  on  this  meal  when  it  has  been 
boiled  with  water,  but  a  dry  heat  has  no  influence  on  the  solubility  of 
the  proteids.  Dry  or  moist  heat  reduces  the  solubility  in  acid 
stomach  juice.  From  these  experiments,  it  would  appear  that  foddei's 
are  not  rendered  more  digestible  by  heat  as  regards  the  proteid 
matter,  but  possibly  may  be  so  as  regards  the  cellulose. 

E.  W.  P. 

Influence  of  Oil  or  Fat  on  the  Digestibility  of  Proteids.  By 
A.  Stutzkr  {Landic.  V'ersuclis-Sfaf.,  38,  277 — 279j. — The  presence  of 
fat  or  oil  in  fodders  (cocoa-nut  cake,  &c.)  appears  to  have  but  a  very 
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slight  reducing  action  on  the  solubility  of  protei'ds  in  water  or  hydro- 
chloric acid  (without  pepsin),  and  the  differences  observed  when 
pressed  and  unpressed  meals  are  submitted  to  the  solvent  action  of 
pepsin  are  so  slight,  that  the  author  considers  that  these  differences 
must  be  attributed  to  errors  of  observation.  E.  W.  P. 

Effect  of  Increasing  the  Proteids  in  Food  Rations  of  Grown 
Animals.  By  E.  Kkrx  and  H.  WATXtxiiKKG  {Bi'd.  Centr.,  1691, 
77 — 87). — The  expei-iraents  described  were  conducted  in  the  year 
1879,  and  consisted  in  feeding  two  3^-year-old  sheep  with  an  ordinary 
ration  of  hay  and  crushed  barle\%  and  in  addition,  during  the  fii'st 
three  periods  (July  14 — Sept.  24),  with  increasing  quantities  of 
proteid  in  the  form  of  conglutin  (70 — 210  grams),  and  in  the  follow- 
ing two  periods  (Sept.  15 — Oct.  25)  with  decreasing  quantities  in 
the  form  of  flesh  meal  (152 — 7G  grams)  from  Avhich  all  fat  had  been 
removed.  The  sheep  were  kept  in  Petlenkofer's  respiration  appara- 
tus, and  all  excretion  products  were  collected  and  measured. 

The  mean  daily  growths  of  crude  wool  were  in  the  one  case  11".33 
granas,  in  the  other  1371 ;  a  table  of  digestion  coefficients  during  all 
jieriods  is  given,  and  it  is  pointed  out  that  the  sum  of  the  amounts  of 
crude  fibre  and  of  non-nitrogenous  extractive  matters  digested  clo.sely 
approaches  to  the  amount  of  non-uitrosrenous  extractive  in  the  original 
food.  Period  I,  extractive  in  food,  472  grams  ;  digested  food  fibre, 
141  grams;  digested  extractive,  324  =  465  grams.  Do.  do.  sheep  II, 
473  grams.     In  Period  Y,  the  results  are  respectively  459,  447*8,  455, 

The  percentage  of  hippuric  acid  was  lowered  as  the  proteids  in  the 
food  were  increased,  but  I'esumed  its  original  quantity  durincr  the 
periods  when  the  proteids  were  decreased ;  there  was  also  an  increase 
in  flesh  with  increase  of  proteids  ingested. 

As  regards  products  of  respiration  during  Period  I  (no  extra  nitro- 
gen), there  was  expired  727'4  grams  of  carbonic  anhydride,  of  which 
5tV4  per  cent,  was  produced  during  the  day — this  quantity  rose  as 
the  fond  increased  in  richness  ;  and  in  Period  IV,  we  find  815" 7  grams 
of  carbonic  anhj^dride  expired,  of  which  566  per  cent,  appeared  in 
the  day-time.  Finally,  during  the  last  period,  when  all  additional 
nitrogen  was  withdrawn,  the  total  carbonic  anhydride  was  676'0 
grams,  of  which  56"7  per  cent,  was  obtained  during  the  day. 

Although  the  results  were  not  as  satisfactory  as  could  have  been 
desired,  yet  the  authors  consider  that  an  inci'ease  of  proteids  in  food 
is  accompanied  by  a  decrease  in  the  excretion  of  methane.  Other 
])oints  examined,  such  as  the  formation  of  fat  and  flesh  from  a  known 
quantity  of  proteids,  have  not  led  to  any  satisfactory  results. 

E.  W.  P 

Oxygen  in  the  Blood  of  Animals  at  Great  Altitudes.  By 
ViALLi  (Coiiipt.  rtial.,  112,  295 — 298;. — The  author  has  previousl'v 
found  that  one  of  the  first  effects  produced  on  animals  which  are  trans- 
ferred to  great  altitudes  from  the  low  levels  to  which  tliey  are  accus- 
tomed is  a  considerable  increase  in  the  number  of  red  cor|3uscles  in  the 
blood.  He  has  now  determined,  at  the  place,  the  quantity  of  oxygen 
in  the  blood  of  animals  on  the  upper  slopes  of  the  Cordilleras.  Sheep, 
at  a  height  of  4392  metres,  and  a  pressure  of  45U  mm.,  gave  13T6  cc. 
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and  13-30  c.c.  of  oxyofen  per  100  c.c.  of  blood.  A  do^,  at  a  height  of 
3724  metres,  and  a  pressure  of  485  mm.,  gave  18-26  c  c.  of  oxygen 
per  100  c.c.  The  maximum  absorptive  power  of  the  blood  in  these 
three  cases  was  160,  IT'O,  and  25  c.c.  respectively.  Similar  results 
were  obtained  at  the  summit  of  the  Pic  du  Midi,  and  it  follows  that 
at  great  altitudes  the  propoi-tion  of  oxygen  in  the  blood  of  animals  is 
practicallv  the  same  as  at  low  levels.  It  would  seem  that  the  greater 
rarefaction  of  the  oxygen  is  compensated  bv  the  greater  degree  of 
subdivision  of  the  red  corpuscles  and  their  consequent  greater  absorp- 
tive activity.  C.  H.  B. 

Increase  in  the  Quantity  of  Haemoglobin  in  the  Blood 
according  to  the  Conditions  of  Existence.  By  A.  Muntz  (Compt. 
rend.,  112.  298 — oUl). — Ordinary  rabbits  were  taken  from  the  plain  in 
August,  1883.  and  were  transferred  to  the  summit  of  Pic  du  Midi,  at  a 
heisrht  of  2877  metres,  and  a  pressure  of  540  mm.  They  seemed  to 
acclimatise  at  once,  and  fed  and  multiplied  in  a  normal  manner.  In 
August,  1890,  some  of  the  rabbits,  horn  on  the  Pic,  and  descendants 
of  those  transported  from  the  plain  many  generations  before,  were 
killed,  and  their  blood  compared  with  that  of  rabbits  living  on  the 
plain  : — 

Sp.  gr. 
Eabbits  from  Pic  du  Midi  1060-1 
Rabbits  from  the  plain..      1046-2 

It  follows  that,  after  many  generations,  the  blood  of  animals  living 
at  o-reat  altitudes  becomes  richer  in  haemoglobin,  and  thus  acquires  a 
greater  absorptive  power  which  compensates  for  the  i-arefaction  of  the 
oxygen. 

it  seems,  however,  that  a  comparatively  short  time  is  required  to 
brincf  about  this  change.  The  blood  of  sheep  grazing  at  a  height  of 
2300 — 2700  metres,  to  which  they  had  been  transferred  from  the 
plain  six  weeks  before,  was  compared  with  that  of  similar  sheep  that 
had  remained  in  the  valley  : — 


SoUds 

Iron  in 

Oxygen 
absorbed 

jer  cent. 

100  grams. 

by  100  o.e. 

21-88 
]  5-75 

70*2  mgr. 
40-3     „ 

17-28  c.c. 
9-56    „ 

Sheep  on  the  moun- 
tain        1053-2 

Sheep  in  the  valley     10380 


Solid  matter 
per  cent. 

18-19 
13-58 


Iron  in 

100  grams. 

60-4  mgr. 
32-5     „ 


Oxygen 

absorbed 
by  100  c.c. 

17-47  c.c. 
7-32    „ 


The  blood  undergoes  the   same  change  in  the  process  of  fatten- 
ing : — 

Solid  matter        Iron  in  Oxygen  absorbed, 

per  cent.  100  grams.  by  100  c.c. 

20-33         57-0  mgr.  16-4  c.c. 

13-60        33-0     „  7-7    ,. 

C.  H.  B. 

Effect  of  Medicines,  and  especially  of  Valerian  Extract,  on 
the  Destruction  of  Dextrose  in  the  Blood.    By  L.  Butte  (Compt. 


Sp.  gr. 

Fat  .sheep 10580 

Ordinary  sheep  .       10380 
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rend.  112,  347 — 350). — The  dextrose  was  estimated  by  the  fermenta- 
tion metliod  with  the  use  of  a  mercurial  pump  (Qninqnaud  and 
Grehant).  Sodium  hydrogen  carbonate  or  morphine  retards  the 
destruction  of  dextrose  in  the  blood,  but  curarine  accelerates  it. 
Valerian  extract  retards  the  destruction  very  considei-ably  when 
added  to  freshly-drawn  blood,  and  also  when  injected  into  the  left 
femoral  vein  of  a  dog.  C.  H.  B. 

Isolation  of  the  Glycolitic  Ferment  of  the  Blood.  By  R. 
Lepink  and  Baukal  (Cumpt.  rend.,  112,  411 — 412). — Fi-esh  dog's 
blood  Avas  defibrinaced  and  placed  in  a  powerful  centrifutral  machine ; 
the  serum  thus  separated  was  found  to  have  very  little  glycolvtic 
power.  The  separated  corpuscles  were  treated  with  a  volume  of  salt 
water  equal  to  the  original  serum,  and  the  process  of  separation  was 
repeated  ;  the  salt  solution  contained  much  less  albumin  than  the 
serum,  but  its  glycolytic  power  was  much  greater,  A  second  treat- 
ment with  salt  water  gave  a  liquid  with  very  little  albumin,  but  with 
still  greater  glycolj-tic  power.  It  follows,  therefore,  that  the  destruc- 
tion of  glucose  is  not  due,  as  Arnaud  has  supposed,  to  some  action  of 
living  blood  albumin  ;  the  results  point,  in  fact,  to  the  existence  of  a 
soluble  ferment.  C.  H.  B. 

Human  Chyle  and  Lymph.  By  I.  Munk  and  A.  Rosrnsteix 
(Virchoiv's  Archil-,  123,  230 — 279). — In  the  present  research,  a 
female  patient,  18  years  of  age,  suffering  from  elephantiasis  of  the 
left  leg,  was  the  subject  of  numerous  observations.  At  varying 
periods,  fistulous  communications  between  the  swollen  lymphatics 
and  the  exterior  were  spontaneously  established,  and  the  lymph  w^hich 
escaped  was  collected.  It  was  clear  under  ordinary  cii-cumstances, 
but  after  a  fatty  meal  was  milky,  or,  in  other  woi'ds,  consisted  of 
chyle;  this  was,  no  doubt,  due  to  the  insufficiencj-  of  the  valves  of  the 
larger  lymphatic  cliannels.  Previous  cases  in  which  it  has  been 
possible  to  collect  human  chyle  or  lymph  are  alluded  to  ;  this  case 
seems,  however,  to  be  the  first  in  which  it  has  been  possible  to 
contrast  the  properties  of  the  lymph  and  cln-le  of  the  same  individual. 
Observations  such  as  these  are  also  more  valuable  than  those  per- 
formed on  animals,  as  the  period  of  observation  can  be  more  prolonoed. 
than  in  those  cases. 

The  quantities  of  material  available  was  very  large,  about  130 
grams  of  chyle  being  collected  per  hour  during  digestion,  and  about 
half  that  quantity  of  lymph  during  periods  of  inanition.  By  availing 
themselves  of  religious  fast  days,  the  observers  were  able  to  make 
observations  on  the  fluid  collected  throughout  long  periods  (18  to  20 
hours)  of  abstinence,  and  to  compare  it  with  that  obtained  in  periods 
during  which  various  diets  were  administered. 

Hunger-lymph,  collected  at  least  12  hours  after  a  meal,  is  an  almost 
clear,  yellowish  fluid,  of  alkaline  reaction,  of  sp.  gr.  1"016  to  r023, 
fiiint  odour,  and  saline  taste.  On  standing,  it  coagulates,  the  clot 
consisting  of  fibrin  and  varying  numbers  of  leucocytes. 

Red  blood-corpuscles  and  free  hemoglobin  were  absent  on  all  occa- 
sions  but   one,  which    occurred    during   a   menstrual   period.      The 
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Ivmpli-sei'um  contained  9-4  to  96  per  cent,  of  Avater,  and  of  the  so1id«,v 
albumin  was  the  most  abundant  constituent.  The  following  numbers 
■were  obtained  in  two  analyses  : — 

I.  II. 

Total  prote'id  per  cent 3"516  3"o44 

Albumin 2-818  2-489 

Globulin    0-698  1-055 . 

Globulin :  albumiu 1:4  1:  24 

The  amount  of  extractive  nitrogen  -svas  0 135  per  cent.  The 
ethereal  extract  (fat,  lecithin,  and  cholesterol)  was  0-06  to  0063  per 
cent.  The  alkalinity  in  terras  of  sodium  carbonate  was  0-152  to 
0-183  per  cent.  In  normal  h'mph,  it  is  probably  higher,  as  acids  are 
formed  during  coagulation. 

Chyle  collected  during  digestion  periods  is  milky  two  hours  after  the 
meal,  and  more  markedly  so  three  hours  after.  Fat  droplets  are  scanty, 
the  fat  being  present  in  the  finest  molecular  state  of  subdivision.  After 
a  diet  containing  little  fat,  the  percentage  in  the  chyle  is  from  2  to  3  per 
cent.  After  a  fatty  meal,  it  rises  to  4  or  5  per  cent.  The  amount  of 
water  sinks  in  a  corresponding  degi^ee.  When  the  fistula  was  open, 
about  60  per  cent,  of  the  fat  giyen  was  recovered  in  the  chyle  during 
the  13  hours  following  a  meal.  A  comparatively  small  fraction  must 
therefore  have  entered  the  blood  stream,  or  been  saponified,  or  escaped 
with  the  fjeces.  The  fact  that  little  entered  the  blood  stream  was 
confirmed  by  analysis  ;  during  both  hunger  and  digestion,  the  ethereal 
extract  of  the  blood  was  approximately  0'17  per  cent.,  if  the  fistula 
was  open  ;  whereas,  during  fat  digestion,  when  the  fistula  was 
closed,  the  percentage  rose  to  0-43.  From  this  it  was  judged  that  an 
examination  of  the  chyle  at  repeated  intervals  after  a  meal  Avould 
give  a  correct  measure  of  the  rate  of  absorption.  Zawilski  (Arbeiten 
physiol.  Anstalt  Leipzig,  1876,  147)  stated  that  in  dogs  the  absorp- 
tion of  fat  began  two  hours,  and  reached  its  maximum  about  10 
hours,  after  a  meal.  In  the  present  research,  it  was  judged  advisable 
to  make  experiments  with  different  varieties  of  fat. 

Olive  oil,  to  which  6-4  per  cent,  of  free  oleic  acid  was  added,  was 
taken  as  an  instance  of  fluid  fat.  The  chyle  was  analysed  hourly. 
About  60  per  cent,  was  recovered  in  13  hours.  Absorption  began,  as 
indicated  by  the  rise  in  the  percentage  of  fat  in  the  chyle,  between 
two  and  three  hours,  and  reached  a  maximum  from  fotrr  to  six  hours, 
after  the  meal.  The  fat  separated  from  the  chyle  had  the  characters 
of  the  fat  in  the  food,  except  that  it  contained  only  2-4  per  cent,  of 
free  oleic  acid.  The  soaps  in  the  chyle  corresponded  with  about 
4  per  cent,  of  the  fat  given.  About  one-fourteenth  of  the  ethereal 
extract  consisted  of  lecithin,  and  one-fourteenth  of  cholesterol.  The 
proportion  of  lecithin  :  cholesterol  :  f at  =  1:1:  12.  Hoppe-Seyler,  in 
a  case  of  chylo-thorax,  gives  the  proportion  1  :  1-6  :  9  6  ;  Hasebroek, 
in  a  case  of  chylo-pericardium,  as  1  :  19  :  6-1   (Abstr.,  1888,  736). 

Other  researches  were  similarly  made  with  mutton  suet  ;  about 
55  per  cent,  was  recovered  in  the  chyle.  The  maximum  was  reached 
in  the  fifth  hour,  but  the  percentage  of  fat  in  the  chyle  remained. 
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lii?h  until  t.he  eif^hth  hour  after  the  moal,  or  about  two  hours  longer 
than  in  the  case  of  olive  oil. 

Fatty  acids  were  then  given,  pure  erueic  acid  being  selected. 
About  45  per  cent,  of  this  was  recovered  in  the  chyle,  not,  however, 
as  the  free  acid,  but  in  the  form  of  the  glyceride,  eiuc  n  ;  the  syn- 
thesis probably  occurs  in  the  epithelial  cells  of  the  intestinal  niucous 
membrane  ;  only  a  truce  of  soap  was  found  in  the  chyle. 

Lastly,  spermaceti  was  given  ;  again  the  chyle  had  the  usual  milky 
appearance.  The  fat  appears  to  be  broken  up  in  the  intestine  into 
palmitic  acid  and  cetyl  alcohol ;  the  former  is  absorbed,  about  15  per 
cent,  being  recoverable  in  the  chyle.  It  is  not,  however,  ab.sorbed 
as  the  free  acid,  but  appears  in  the  chyle  as  palmitin,  the  synthesis 
with  glycerol  occurring  as  before  in  the  epithelial  cells.  This  experi- 
ment thus  furnishes  the  key  to  the  modus  op  eranli  of  the  fact  so  often 
previously  observed,  namely,  that  animals  Avill  hiy  on  normal  fat  even 
when  fed  on  spjrmaceti  and  other  unusual  forms  of  fat.  In  experi- 
ments on  dogs,  even  more  spermaceti  is  absorbed  than  in  man. 

W.  D.  H. 

Synthesis  of  Fatty  Acids  in  the  Animal  Organism.  Bv 
WALTHtR  {Chrm.  C^ntr.,  1891,  i,  189—190;  Centr.  Phi/.nol,  4,  590— 
591). — The  author's  experiments,  the  results  of  which  support  Munk's 
views,  were  made  with  dogs,  some  of  which  were  fed  on  egg  albumin 
and  starch,  whilst  others  had  fatty  acids  in  addition  to  this  food,  and 
the  results  showed  that  the  lymph  of  the  former  contained  very 
little  either  of  fatty  acids  or  fats,  whereas  the  lymph  from  the 
latter  contained  little  fatty  acids  but  much  fat,  and  since  the 
mucous  membrane  of  the  stomach  did  not  in  any  case  contain  any 
large  amount  of  fats  or  fatty  acids,  whilst,  on  the  other  hand,  that  of 
the  intestinal  canal  contained  very  considerable  quantities  of  fat,  the 
author  concludes  that  it  is  here  that  the  fats  are  synthetically 
formed  from  the  fatty  acids. 

The  author  aLso  found  in  the  intestinal  canal  a  crystalline  sub- 
stance, soluble  in  ether,  which  contains  lecithin.  The  amount  of 
lecithin  fouud  iu  the  .stomach  and  canal  was  too  small  to  account  for 
the  glycerol  in  the  fat  formed.  J.   W.  L. 

Butter  Fat.  By  M.  Schrodt  and  0.  Hexzold  (Landic.  Versuchs- 
Stat.,  38,  849^371 ). — The  object  of  the  experiments  was  to  ascertain 
the  variations  in  the  amount  of  insoluble  and  of  volatile  fatty  acids  in 
butter  fat,  and  the  relation  of  these  variations  to  the  period  of  lacta- 
tion and  to  the  feeding.  The  experiments,  which  extended  over  a 
year,  were  made  with  10  cows  (3  varieties).  The  winter  feeding  was 
meadow  hay  (6  to  7"5  kilos.),  oat-straw  (1-5  to  2  5  kilos.),  beetroot 
(5  kilos.),  wheat  bran  (3  to  45  kilos.),  cotton  cake  (1  to  1'5  kilos.), 
and  s-alt  (20  grams).  The  cieam  was  removed  from  the  milk  after 
24  hours.  The  filtered  butter  fat  was  kept  in  well-clo>ed  bottles,  and 
several  samples  examined  together.  Besides  estimating  the  volatile 
and  insoluble  acids,  the  behaviour  towards  iodine  and  the  refractive- 
exponents  were  observed.  The  volatile  fatty  acids  were  determined 
in  5  grams  of  fat  by  Wollny's  method,  and  the  insoluble  fatty  acids 
by  Hehner's  method  (also  in  5  grams).     The  amount  of  acid  found  is 
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expressed  in  c.c.  of  decinormal  alkali  ;  the  "  iodine  numbers  "  are 
grams  of  iodine  capable  of  being  absorbed  by  100  grams  of  fat.  With 
regard  to  the  volatile  fatty  acids,  the  results  confirm  those  obtained 
by  Nilsou  (Bied.  Cenfr.,  18,  171);  the  amount  depenis  on  the 
p?riod  of  lactation  and  not  on  the  feeding.  The  amount  of  olei'n 
also  depends  on  the  period  of  lactation.  The  refractive  exponent 
is  a  fairly  constant  number.  Leaving  out  of  account  the  four  days 
subsequent  to  calvinor,  the  numbers  vary  as  follows  :  volatile  fatty 
acids,  21-70  to  34"33  ;  iodine  number,  27'38  to  43'46  ;  refractive 
exponent,  1'458  to  1'463.  The  results  are  given  in  tables.  The 
amount  of  volatile  fatty  acids  is  greatest  about  two  months  after 
calving,  after  which  it  decreases  as  the  period  of  lactation  progresses. 
The  amount  of  olein,  on  the  other  hand,  increases  ;  and  the  amount  of 
insoluble  fatty  acids  is  higher  in  late  than  in  early  periods  of  lactation. 
(Compare  Mayer,  Abstr.,  1889,  173,  and  Vieth,  this  vol.,  p.  507). 

N.  H.  M. 

Influence  of  Alkalis  on  the  Glycogen  of  the  Liver.    Bv  E. 

DuFOUKT  (Chem.  Centr., 1801,  188—189;  from  Cenfr.  Physiol,  <  689 
— 690). — The  author  has  made  seven  parallel  experiments,  six  with 
dogs,  and  one  with  a  guinea-pig,  on  the  action  of  sodium  hydrogen 
carbonate  on  the  amount  of  gh'cogen  formed  in  the  liver.  The  dogs 
were  allowed  to  fast  for  four  days,  then  fed  with  meat  for  8 — 15  days, 
the  amount  being  the  same  for  each  pair  of  dogs,  and  to  one  of  each 
pair  2 — 6  grams  of  sodium  hydrogen  carbonate  per  day  was  given  in 
addition.  The  dogs  were  then  killed,  and  the  amount  of  glycogen 
determined  from  the  difference  between  the  amounts  of  sugar  present 
as  such  and  that  obtained  after  heating  with  hydrochloric  acid.  The 
followinsr  table  srives  the  results  : — 


Dog  1. 

Dog  2. 

Dog  3. 

Dog  4. 

Dog  5. 

Dog  G. 

No   With 

No 

With 

No 

With 

No 

With 

No 

Witl) 

1 
No    With 

alk.     alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

"Wt'iglit          in 

kilograiT.s  . . 

7-55  9-87 

8-5 

7  0 

8-5 

8-0 

6-0 

6-0 

6-8 

6-5 

9  -5 

8-2 

Weight  of  liver 

1 

m  grams  . .  . 

300  1  383 

215 

189 

148 

190 

192 

229 

271 

250 

230     190 

Sugar 

1-64  3-t'6 

1  -5 

2-52 

1  -35 

2-43 

2  -49 

3  01 

1-62 

2-16 

i-m 

2-50 

G-lycogen  .... 

1-39  5  18 

1-5 

1-60 

0-62 

2-28 

0-1.5 

3-78 

0-09 

2-33 

1-36 

1-43 

Total  sugar    . 

2-88  7-91 

2-85 

4-30 

1-83 

4-23 

2-39 

6-49 

2  47 

4-12 

2-99 

4-00 

Total  sugar  per 

100  of  liver. 

0-96  2-06 

1 

L-32 

2-27 

1-23 

2  '22 

I -241 2  83 

! 

0-91 

1-64 

1-30 

The  experiment  with  guinea-pigs  was  carried  out  on  similar  lines, 
and  the  result  was  an  increase  in  the  amount  of  glycogen  formed  in 
the  liver  in  every  instance.  J.   W.  L. 

Urea.  By  K.  A.  H.  Horxer  and  J.  Sjoquist  (Sl-an<Hnav.  Arcliiv 
PUijsiol.,  2,  43:) — 187). — In  view  of  Schioder's  hypothesis  {Arch.  eup. 
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path.  n.  Fhann..  15,  364)  that  the  liver  cells  form  area  fr.ini  ammonium 
salts,  it  was  judfi^ed  necessary  to  examine  the  amounts  of  urei  and 
ammonia  excreted  in  various  liver  diseases.  In  cases  of  cirrhosis, 
syphilis,  and  cancer  of  the  liver  there  was  an  increased  amount 
of  ammonia,  and  lessened  amount  of  urea  found.  The  amount  of 
extractive  niti-oofen  was  in  some  cases  markedly  increased,  in  others 
not.  Also  in  cases  where  no  liver  disease  was  present,  an  increase 
of  ammonia  in  the  urine  was  sometimes  anted;  fir  instance,  in  a 
case  of  fatty  heart,  one  of  pyopneumothorax,  and  especially  in  a 
case  of  tetanus.  In  a  case  of  ascites  and  pleurisy,  the  amount  of 
extractive  nitrogen  was  not  increa.sed,  and  the  amount  of  ammonia 
was  less  than  normal. 

The  various  methods  at  present  in  'vogue  for  the  estimation  of  urea 
are  discussed,  and  the  following  new  one,  ultimately  .idopted  in  carrv- 
ingout  the  investigation  : — 

5  c.c.  of  urine  is  mixed  in  a  fl;i.«k  with  5  c.c.  of  a  saturated 
barium  chloride  solution,  to  'which  o  per  cent,  of  barium  hydroxide 
has  been  added.  To  tlds  was  added  100  c.c.  of  a  mixture  of  two 
parts  of  97  per  cent,  alcohol,  and  one  part  of  ether,  and  the  whole 
allowed  to  remain  in  a  closed  flask  until  the  next  day.  The  precipitate 
is  then  filtered  off  and  washed  with  the  alcohol  and  ether  mixture.  The 
alcohol  and  ether  are  then  distilled  off  from  the  filtrate  (plus  wash- 
ings) at  55".  When  the  volume  of  the  fluid  reaches  25  c.c,  a  little 
water  and  magnesia  are  added,  and  the  distillation  continued  until 
the  steam  has  no  longer  an  alkaline  reaction,  and  the  volume  of  thi 
fluid  is  10- — 15  c.c.  Some  drops  of  concentrated  sulphuric  acid  ara 
then  added,  and  the  whole  placed  in  a  flask  on  the  water-bath.  The 
nitrogen  is  estimated  by  Kjeldahrs  method,  and  the  amount  of  urea 
calculated  from  the  nitrogen  found.  W.  D    H. 

Schreiner's  Base  (Spermine).  Bv  A.  Jurgexs  (Chem.  Centr., 
1891,  i,  193—194;  from  Fharm.  Zeit.  Buss.,  29,  726— 732).— Owing 
to  the  uncertainty  as  to  the  identity  of  Pohl's  specimen  of  this  base 
with  that  of  Schreiner,  the  author  has  examined  both  specimens. 

From  the  genital  organs  of  the  steer  the  author  has  isolated 
about  0  0003  per  cent,  of  Schreiner's  base,  and  his  results  substantiate 
Schreiner's.  He  considers  that  the  characteristic  odour  of  semen 
obtained  from  the  aurochloride  of  the  base  after  treatment  with  mag- 
nesium has  only  a  negative  value,  since  the  mother  liquors,  from  which 
the  phosphate  of  the  base  had  been  separated,  gave  the  same  smell 
after  like  treatment. 

From  the  spermine,  after  treatment  with  magnesium,  a  derivative 
is  obtained  which  is  also  present  in  the  testicles,  and  which  must, 
therefore,  be  already  formed  in  the  semen.  Pohl's  specimens,  pre- 
))ared  during  May.  June,  July,  and  August,  contained  no  spermine. 
Ammonium  phosphate  and  ammonia  produced  no  crystalline  pre- 
cipitate, auric  chloride  precipitated  an  amorphous  substance,  platinic 
chloride  gave  cubical  and  not  prismatic  crystals.  Calculated  on  the 
dry  substance,  the  author  found  54  per  cent,  of  mineral  matter  and 
43  per  cent,  of  sodium  chloride  in  a  July  specimen,  in  an  August 
specimen  59  35  per  cent,  of  mineral  matter  and  568  per  cent,  of  salt, 
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whilst  the  dry  substance  contained  in  the  "2  per  ceiit."  solutions 
amounted  to  22  and  2"1  per  cent,  respectively,  so  that  of  the  so-called 
spermine  only  about  1  per  cent,  was  present.  The  biuret  reaction 
for  peptone  was  positive.  J.  W.  L. 

Diastatic  Ferment  in  Urine.  Bv  Rosexberg  (Chem.  Centr., 
1891,  i,  185;  from  Centr.  PhydoJ.,  4,  587— 588).— The  author  found 
varying'  quantities  of  a  diastatic  ferment  in  human  urine,  thfe  greatest 
quantities  occurring  a  few  hours  after  takin?  food.  The  ferment  was 
detected  both  directly  and  indirectly  after  extraction  with  fibrin,  by 
adding  «  little  starch  paste  at  the  body  temperature,  and  then  testing 
for  sugar  with  5  per  cent,  potash  or  by  Trommer's  test. 

Experiments  with  animals  showed  that  ligaturing  the  ductus 
Stenoniani  only  increased  the  diastatic  ferment  in  the  case  of  herbi- 
voriP,  not  with  the  carnirorag.  which  only  show  traces  of  the  ferment 
in  the  urine. 

Trypsin  and  f-at  f-erment  wei-e  never  detected  in  fresh  human  urine 
or  in  that  of  carnivoi^ge  ;  in  rabbits  only  when  the  ductus  Wirsungianus 
was  ligatured  ;  with  herbivorte,  after  this  procedure  the  diastatic  fer- 
ment appeared  in  the  urine.  J.  W.  L. 

Artificial  Preparation  of  Sphaeroliths  of  Uric  Acid  Salts. 
i3y  W.  Ebsteix  and  A.  Nicolaier  (  Virchoio's  Archiv,  123,  '67 o — 376). 
— If  some  uric  acid  be  dissolved  on  a  microscope  slide  in  a  dilute 
alkaline  solution,  and  watched  with  the  microscope,  there  is,  after 
slight  concentration,  a  formation  of  round  particles  of  urates  varying 
in  diameter  from  2  to  100  /*.  These  are  mixed  with  needles,  either 
sinsjly  or  in  bundles.  As  solvents,  sodium  hydroxide,  potassium 
hydroxide,  lithium  carbona':e,  borax,  ammonia,  and  piperazine  were 
used;  the  best  results  were  obtained  by  using  the  uric  acid  sediment 
from  human  urine. 

With  the  polarising  microscope  between  crossed  Nicols,  the  sphfero- 
liths  showed  a  right-angled,  lolack  interference  cros.*.  the  arms  of 
which  lay  parallel  to  the  polarisation  planes  of  the  Nicols,  and,  con- 
centric w^ith  the  middle  point  of  this  cross,  coloured  interference 
rings  were  seen. 


Similar  sjthasrolith  s  were  obtained  with  sodium   hydrogen  carbon- 
ate, so  that  they  may  consist  either  of  acid  or  normal  urates. 
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The  interest  of  such  an  observation  as  bearing  on  the  /ormation  of 
urinary  calculi  is  pointed  out.  "\V.   D.   H. 

Pathology  of  Proteids.  By  S.  Martix  (Brit.  Med.  J.,  1,  1891, 
lo9 — ItJlj. —  Tlie  cIiiuiLTcs  in  structure  that  occur  in  a  diseased  tissue 
(^r  organ  are  associated  witb  chemiiaal  chbanges^  and  it  is  to  certain 
changes  in  the  proteids,  the  most  abundant  constituent  of  most  living 
structures,  that  attention  was  chiefly  directed  in  the  present  re- 
search . 

Although  peptones  and  albumoses  are  formed  in  the  alimentary 
canal,  their  presence  elsewhere  in  the  body  is  pathologieaU  as  during 
normal  absoi-ption  tliey  are  regenerated  into  the  blood  proteids.  The 
action  of  micro-organisms  during  putrefaction  is,  first,  similar  to 
that  of  pepsin,  namely,  it  forma  albumoses  and  peptones,  but,  sub- 
sequently, ptomaines  may  make  their  appearance.  Putrefaction 
(using  the  word  in  the  wide  sense  of  the  changes  due  to  microbes)  is, 
moreover,  a  frequent  factor  in  pathological  processes,  and  albumoses 
and  peptones  are  poisonous  suljstances.  If  these  poisons  are  formed 
in  decomposing  collections  of  cells,  as  in  abscesses,  empyema,  phthisis, 
&c.,  they  pass  into  the  lymph  and  blood-stream,  passing  ultimately 
from  the  body  by  the  urine,  constituting  what  is  generally  termed 
peptonuiia,  but  which  should  be  more  properly  called  aJbumosuria, 
the  proteid  which  is  present  being  deutero-albumose.  Illustrative 
cases  are  quoted  which  show  the  amount  of  albumose  im  the  pus  and 
in  the  urine  before  and  after  the  evacuation  of  the  abscess,  the  albu- 
mose in  tlie  urine  varying  with  the  amount  of  accumulated  pus. 

One  of  the  most  striking  features  of  pus-formation  which  is  com- 
mon to  it  and  albumose  poisoning  is  fever.  It  is  possible  that  other 
factors  have  aKso  to  be  considered  ;  thus  leucine,  often  found  in  pus, 
is  a  fever  producer ;  alkaloids,  if  they  do  exist,  have  yet  to  be 
i.solated. 

In  ordinary  pus.  the  agent  which  forms  the  albumoses  is  probably 
not  an  enzyme,  but  the  Staphylococcus  pyogents  aureus ;  in  tubercle,  it 
may  be  the  tuben-ie  bacillus. 

But  the  presence  of  albumoses  in  disease  cannot  always  be  ascribed 
to  micro-organisms,  as  in  gflycosuria  and  osteomalacia.  In  o.steomal- 
acia  the  diseased  bones  contain  an  albumose  similar  to  that  excreted 
in  the  urine,  and  perhaps  due  to  the  rapid  breaking  down  of  lowly- 
organised  cells.  In  the  puerperal  state,  the  origin  of  the  albumose 
may  be  the  degenerating  cells  of  the  hypertrophied  utei-ns-  which  is 
undergoing  involution.  The  origin  of  albumoses  in  other  cases,  such 
as  measles,  is  at  present  involved  in  obscurity.  W.  D.   H. 

Specific  Gravity  of  Blood  in  Disease.  By  S.  M.  Copeman- 
( Brit.  Med.  J..  1,  Ib'Jl,  hjl  —  l6-i). — The  method  used  differs  from 
that  of  Roy  (Abstr.,  1887,  608),  by  the  fact  that  the  standard  solutions 
of  glycerol  and  water  used  contained  considerable  quantities  of  boro- 
glyceride  and  magnesium  sulphate,  and  a  small  amount  of  corrosive 
sublimate.     These  solutions  keep  perfectly. 

A  number  of  observations  on  the  specific  gravity  of  the  blood,  in 
cases  of  dista^e  chitflv  of  an  anaemic  character,  are  recorded.     It  was 
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found  that  when  a  rise  of  density  of  the  blood  is  produced  artificially, 
as  by  a  ligatiire  round  a  limb,  it  is  accompanied  by  a  corresponding 
rise  in  corpuscular  richness  ;  and  in  cases  of  disease  also,  it  appears 
that  the  number  of  corpuscles  is  an  important  factor,  if  not  the  most 
important.  But  in  some  cases,  the  specific  gravity  of  the  plasma 
must  vary  also,  f)arfcicularly  in  one  case  of  pernicious  anaemia,  in 
which  the  specific  gravity  of  the  entire  blood  was  only  as  high  as  that 
of  normal  plasma.  W.   D.   H. 

Idiosj'^crasyrof  certain  Animals  with  respect  to  Phenol.    By 

ZwAAiMn;MAKEli  {C<'7npf.  reiiil.,  112,  4li'2 — 493). — Quantities  of  phenol 
insuflficient  to  produce  any  evil  eifects  on  dogs  and  rabbits,  throw 
cats  and  rats  into  violent  convulsions,  terminating  in  death  from 
respiratory  paralysis.  As  little  as  11  milligrams  per  kilo,  of  body 
weight  was  sufiicient  to  piK)duce  slight  convulsions  in  an  adult  cat. 
This  idiosyncrasy  is  probably  due  to  a  peculiar  excitability  of  the 
nervous  centres.  C.  H.  B. 

Physiological  Action  of  Tihebaine,  Narcotine,  and  their  De- 
rivatives, By  R.  Stocemax  and  U.  B.  Doxr  {Brit.  Med.  J.,  1,  18l»l, 
lo7 — 159j. — In  continuation  of  a  previous  research  (Abstr.,  189U, 
1178),  certain  opium  alkaloids  and  some  of  their  derivatives  were 
studied,  ajid  the  results  confirm  the  conclusion  previously  arrived  at, 
that  the  addition  or  substitution  of  certain  radicles  modifies  very 
superficially  the  original  action  of  the  alkaloid. 

Theba'ine  (vinyl  ether  of  morphine,  Gn Uig(C3H30)N02,  Grimaux) 
in  physiological  action  beloffigs  to  the  morphine  group.  It  stands, 
however,  at  its  extreme  limit,  and.  more  closely  resembles  strychnine 
than  morphine ;  a  slight  preliminary  narcotic  stage,  observed  after 
small  doses,  stamps  it,  however,  as  somewhat  dilferent  from  strych- 
nine. 

MethyWiehami am  sulphate,  (C,9H2iN'.03CH3)2S04,  is  obtained  by 
adding  methyl  iodide  (1  mol.)  to  thebaine,  and  decomposing  the 
iodide  formed  with  silver  sulphate.  Its  crystals  are  colourless,  and 
freely  soluble  in  water.  From  experiments  on  frogs  and  rabbits,  the 
conclusion  is  drawn  that  the  physiological  action  of  the  drug  is  not 
very  d liferent  from  that  of  thebaine;  its  tetanising  power  is,  how- 
ever, diminished,  and  its  paralysing  action  on  cord  and  motor  nerve 
terminations  is  increased. 

Narcotine,  C..2H33NO7,  cotarnine,  Ci2Hi;jN03,  and  hydrocufarniiie, 
C12H15NO3,  were  also  examined.  These  also  all  belong  physiologically 
to  the  morphine  group,  their  chemical  differences  altering  their  action 
in  desrree  but  not  in  kind.  W .  D.   H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Cultivation  Products  of  the   Tubercle   Bacillus.     By  E.  M. 

OKOOKSHANhT  and  E.  h\  Hkrroun  {Brit.  Med.  ./.,  1,  1891,  401 — 403).— 
Iti  cultivations  of  the  tubercle  bacillus  in  "[ivcerol  broth,  albuminous 
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substances  of  the  nature  of  albumose  and  peptone  were  identified, 
and  also  a  substance  w  bich  gives  tbe  reactions  of  an  alkaloid.  The 
latter  was,  however,  obtained  in  too  small  a  quantity  for  more  than 
a  qualitative  analysis.  Injected  into  animals,  symptoms  similar  to 
those  produced  by  Koch's  "tuberculin"  were  obtained. 

^V.  D.  H. 

Bacterial  Decomposition  of  Cane-sugar  with  Formation  of 
a  New  Lactic  Acift.  By  F.  SciiAKtuxi.LK  (Monatsh.,  11,  5-i5— 559;. 
— See  this  \ol.,  p.  (J(Jo. 

Conversion  of  Starch  into  Dextrin  by  the  Butyric  Ferment. 

By  A.  Yii.LiKKs  iC'niipt.  rciiiL,  112,  4^:\') — 457).  — See  this  vol..  p.  659. 

Formation  and  Migration  of  Carbohydrates  in  Leaves.  By 
W.  Sai-oschnikoff  (Chtm.  Centr.,  1891,  i,  9.3 — 94  ;  from  Ber.  deut.  hot. 
(iess.,  8,  2:-53— 242). — 1.  Th"  Migration  of  the  Carbohyl rates  out  of  the 
L'^aves. — The  results  of  the  author's  experiments  show  that  the  carbo- 
hydrates pass  out  of  the  leaves  much  more  quickly  wLen  on  the  plant, 
than  when  cut  oti'  and  laid  in  water  ;  that  tliey  (.lass  from  the  leaves 
rhe  more  quickly,  the  fewer  the  number  of  leaves  ;  and  that  this  rate 
depends  on  the  rapidity  of  growth.  In  spring  and  summer  all  the 
starch  disappears  in  1 — 2  days  or  less,  whilst  in  winter  the  process 
occupies  from  7 — 14  days.  The  starch  is  probably  transformed  into 
glucose  previous  to  passing  out  of  the  leaf,  ^aiid  the  rate  at  which  this 
change  takes  place  depends  on  the  rate  at  which  the  soluble  produc;, 
glucose,  passes  away.  The  btarch  contained  in  leaves  cat  off  and 
jilaced  in  water  remains  for  a  week  or  more  unchanged,  whilst  that 
ju  leaves  on  the  plant  frequently  disappears  in  12  houi's. 

2.  Formation  of  Carhohi/drate.-!. — In  order  to  determine  the  rate  of 
formation  of  carbohydrates  in  the  leaves,  the  amount  actually  present 
was  determined,  and  the  rate  of  migration  was  allowed  for.  The 
following  figures,  expressing  the  weight  of  carbohydrates  in  grams 
formed  per  square  metre  of  leaf  per  hour,  were  obtained  in  this  way 
for  the  varying  states  of  the  weather. 

Plant — Helianthus  annuvs,  sky-clear  =  0'729  and  0'481  ;  clear,  but 
a  few  clouds  =  0o94  and  U"428  ;  clear,  with  frequent  white  clouds 
=  0-379;  beclouded  —  0-140,  0-147,  and  0-141.  For  Cucurbita  pepo, 
the  following  were  found:  clear  sky  =:  0-403,  and  cloudy  =  0-298, 
showing  a  more  I'apid  formation  under  a  clear  sky. 

In  the  case  of  le;ives  cut  oif  the  plant,  the  amount  of  carbonic 
anhydride  assimilated  is  limited,  probably  owing  to  the  collection  of 
assimilated  substance.  A  leaf,  containing  no  starch,  and  which  had 
been  kept  for  two  or  three  days  in  darkness,  was  better  able  to 
assimilate  carbonic  anhydride  than  one  which  had  not  been  kept  froni 
the  daylight,  but  which  contained  stai'ch.  From  experiments  on  the 
assimilation  of  carbonic  anhydi-ide,  it  was  fourd  that  there  was  not 
so  much  glucose  formed  in  the  leaf  as  corresponded  with  the  amount 
of  carbon  absorbed,  and  the  author  concludes  that  some  other  sub- 
stance is  formed  besides  sriueose.  J.  W.  L. 
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Assimilaiion  of  Nitrogen  from  the  Air  by  Robinia  pseud- 
acacia.  By  B.  Frank  (6'Aew.  Cevtr..  1891,  i,  9'S  ;  from  Ber.  deut.  hot. 
Giss.,  8,  292 — 29 i). — One  Sf-ed  of  Robinia  pseudncacia  was  allowe  I 
to  germinate  in  each  of  a  series  of  pots  containing  sterilised,  nitrcgen- 
free  quartz  sand,  mixed,  with  a  non-nitrogenous  nvitrient  solution.  To 
the  sand  was  added  a  small  quantity  of  earth,  taken  from  where  old 
Rnhinia  were  growing.  The  germination  and  gi'owth  proceeded 
noi-mally,  and  at  the  endJ  of  125  days  the  plants  were  22  cm.  high, 
and  had  tVom  5 — 7  leaves  each,  which  measured  from  9 — 18  cm.  in 
length.  On  the  roots  of  each  plant,  a  numher  of  nodules  had  formed, 
varying  in  size  from  that  of  mustard  seeds  to  that  of  a  pea.  Some 
of  these  were  entirely  empty,  whilst  others  had  commenced  to 
undergo  this  process.  The  dry  substance  of  four  of  the  plants 
weighed  4-ill  grams,  a.nd  contained  0*092  gram  of  nitrogen  ;  the 
nitrogen'  contained  in  the  seeds  of  these  plants  amounted  to  0'0024 
gram.  J.  W.   L. 

Analysis  of  Milk  of  Ripe  and  Unripe  Cocoanuts.  By  L.  L. 
Van  Slyke  (Amer.  Chem.  J..  13,  loU — lolj. — The  milk  of  the  unripe 
nuts  was  transparent  like  \vatei%  containing  in  su>pensiou  a  little 
cloudy --i^diite  substance,  which  was  readily  removed  by  tiltraiion.  In 
the  ripe  nut,,  the  milk  was  quite  turbid  in  appearance,  and  did  not 
filter- clear.  The  specific  gravity  was  determined  by  a  picnometer, 
Avater  by  dlrying  at  6o",  and  pi'ote'ids  by  Gunning's  modification  of 
Kjeldahl's  method.  Hammerbacher's  analysis  probably  refers  to  ripe 
cocoanuts. 


I 


Milk  cf  uninpe  cocoanuts. 


'   "08 


No.  1.   No.  2.   Xoi  3.    Xo.  -k   Xo.  5.    No.  6. !  No.  7. 


AV'cight  in  grams 

Sp.  gr.  at  15  "5° 

Water,  per  cent.,  at  (J0° 

Ash,   per  cent 

Glucose,  per  cent 

Cane  sugar,  per  cent    .  ■ 

Proteids,  per  cent 

Fat  per  cent,  (ether  ex- 
tract)     


230  5 
1  •(.•246 
94-37 

0  •575 

t-58 
trace 
0  120 


378-6 
1  0230 
94  -iS 
0-635 
3-83 
trace 
0-126 


347-0    383-7    350-0 
1-0-223  1  02301  -0221 
94 -59 [94 -89 
0-675    0-611 
3-45    I  4 -06 
trace  •  trace 
0-114    0-205 


0  084   0  100  0-138    0  131 


95-27 

96-43 

0  -608 

0-602 

34 -36 

3-56 

trace 

trace 

|0  140 

0  095 

0-145 

0-120 

330  0  109  -6 
1- 02151 -0440 
91-23 
1-06 
trace 
4-42 
0  291 

0-145 


No.  8. 


151  ■<• 

1  04^2 

91-50 

1-19 


0-46 
0-07 


A.  G.  B. 


Analyses  of  Beetroot  Seed.  By  X.  liASKOwsKY  {Landir.  Versnch!'- 
St  it.,  38.  317 — ;)19). — The  analysis  of  the  seeds  gave  the  following 
results: — Water,  10  per  cent.;  proteids,  2013;  fat,  170o;  crude 
fibre,  4-54;  as'i,  3-74;  cellulose  free  from  nitrogen,  4 t'o4.     Various 
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samples  were  examined  with  reg'ard  to  tlie  quantity  of  fat  contained 
in  the  seed;  the  percentages  found  varied  from  2309 — 20'76. 

E.  W.  P. 
Composition  of  Drainage  Waters,  liy  P.  P.  Deh^kaix  (Compf. 
reiuL,  112,  -ItJO — 4G9). — E.\j,trime:its  were  made  with  soils  from  dif- 
ferent parts  of  France^twofrom  tlie  north  and  two  from  the  districtof 
Limagne,  in  the  Auvergne.  The  expetimental  pets  contained  oO  kilos., 
and  tiie  results  ai-e  calculated  to  kilos,  per  hectare  ;  from  March  to 
December,  1890,  the  quantity  of  nitric  nitrogen  lost  in  the  drainage 
waters  was  as  follows  : — 

Soil  from— 

Wardrecques  TPas  de  Calais) l.")2"4! 

Blaringhem  (Xord)     128' I 

MarmilLat  (Puy  de  DomeJ 62"5 

Palbost  (Puy  de  Dome) 45"2 

The  soils  from  the  north  lose  a  much  greater  quantity  of  niti-ates, 
although  they  are  poorer- in  nilrogen  than  the  soils  of  Limagne.  No 
definite  relation  could  be  traced  between  the  quantity  of  nitrates 
formed  in  the  soil  and  the  quantity  of  water  retained.  The  smaller 
quantity  of  nitrates  in  the  soils  of  Limagne  is  probably  due  to  the  fact 
that  they  contain  a  large  quantity  of  organic  matter,  which,  as  War- 
ington  and  Winogradski  have  shown,  retards  nitrification.  The  two 
soils  from  the  north  lo.o©  their  fertility  rapidly,  owing  to  the  great 
loss  of  nitrates  in  the  drainage,  and  they  require  constant  manuring, 
whilst  the  soils  of  Limagne  lequire  much  less  constant  at*^ention. 

The  quantity  of  nitrates  in  soils  is  usually  deficient  in  spring,  but 
nitrification  proceeds  rapidly  in  the  autumn,  and  after  harvest  there 
is  often  great  loss  of  nitrogen  in  the  drainage.  During  October,  1889, 
soils  at  Grignon  lost  72  2  kilos,  of  nitric  nitrogen  per  hectare.  The 
author  has  previously  proposed  to  sow,  after  harvest,  some  rapidly 
growing  plant,  such  as  mu.stard.  rape,  or  colza,  in  the  hope  that  these 
crops  would  retain  the  nitrates,  and  when  worked  into  the  soil  in  the 
late  autumn,  or  in  spring,  would  restore  to  the  soil  the  nitrogen 
which  would  otherwise  have  been  lost  in  the  drainage,  besides  pro- 
viding a  useful  organic  manure.  Experiments  in  this  direction  Avere 
made  in  the  autumn  of  18^'0.  and,  although  the  season  was  unfavour- 
able, the  results  were  satisfactory.  From  July  to  November  there 
was  very  little  rain,  and  the  consequent  dryness  of  the  soil  retarded 
nitrification,  so  that  the  loss  in  the  drainage  of  bare  soils  was  much 
below  normal.  From  November  1st  to  7th,  1890,  the  loss  of  nitric 
nitrogen  in  kilos,  per  hectare  from  bare  soils  was  as  folloAvs  : — 

Beet-root  gathered  in  October 7'5 

Maize  gathei-ed  in  August 14o 

Hemp  gathered  in  August lOo 

With  a  protective  crop,  the  loss  during  the  same  period  was  very 
small  indeed. 

Colza,  after  oats 037 

Rape,  after  p-jas 0  51 
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If  the  protective  crop  is  killed  by  frost  before  it  has  been  worked 
into  the  soil,  its  efficiency  disappears.  Colza,  however,  will  live 
throngh  the  winter  in  comparatively  mild  climates,  and  in  severe 
climates,  since  the  loss  by  drainage  during  December  is  always  very 
small,  the  ci*op  may  be  worked  into  the  ground  in  November. 

Whether  the  nitrogen  retained  will  repay  for  the  cost  of  seeil 
and  of  labour  depends  on  circumstances,  and  especially  on  the 
actual  value  of  the  loss  by  drainage.  It  seems  to  be  better  to  use 
LeguviiuoscF  with  Gruciferce  for  the  protective  crop,  instead  of  Crucifene- 
alone,  but  the  author  will  report  subsequently  on  experiments  in  this 
direction.  C.  H.  B. 


Analytical    Chemistry. 


Reactions    for    Microchemical   Mineral   Analysis.      By   H. 

Behrexs  (JaJirh.  j.  Min.,  Beilage  7,  43-i — 47u). — By  the  investigations 
of  Haushofer  and  of  Streng  the  employment  of  the  microscope  in 
chemical  investigations  has  been  greatly  extended.  The  method  was 
originally  conHned  to  the  identification  of  the  rock-forming  minerals. 
At  the  present  time,  it  forms  a  valua^ble  aid  to  qualitative  analysis. 
The  saving  of  time,  of  material,  and  of  working  space  presents  such 
great  advantages  for  the  microchemical  method,  that  anyone  who  has 
had  practice  with  this  method  would  invariably  use  the  microscope 
for  certain  reactions,  snch  as  for  potassium,  calcium,  and  magnesium. 
The  author  has,  therefoie,  prepared  this  paper,  which  is  too  lengthy 
to  admit  of  complete  abstraction,  giving  complete  instructions  for 
conducting  microchemical  mineral  analyses.  After  giving  details  as 
to  the  mode  of  dissolving  the  material  to  be  examined,  he  deals  with 
decantation  and  filtration,  sublimation,  evaporation,  instruments,  and 
reagents,  and  finally  devotes  28  pages  to  an  enumeration  of  the 
microchemical  reactions  of  the  various  elements,  arranged  in  alpha- 
betical order.  B.  H.  B. 

Apparatus  for  the  Estimation  of  Water  in  Mineral  Analysis. 
By  T.  M.  ChataiU)  {Amer.  Cliem.  J.,  13,  llu — li'.i). — Many  minerals 
lose  the  whole  of  their  water  only  when  heated  for  a  considerable  time 
at  a  temperature  at  which  glass  softens  ;  for  such,  the  author  employs 
a  platinum  tube.  A  figure  in  the  original  pa[)er  represents  a  con- 
venient form  of  tube,  and  an  air-bath  specially  adapted  for  the  pre- 
liminary drying  before  the  ignition.  The  tube  is  2-50 — 300  mm. 
long,  and  It)  mm.  external  diameter;  it  tapers  at  one  end  into  a  tube 
80  mm.  long  and  5  mm.  diameter,  to  which  is  sealed  a  glass  adaptor, 
for  connection  with  the  absorption  apparatus.  The  other  end  of  the 
larger  tube  is  fitted  with  a  collar  of  phosphor-bronze,  into  which  fits 
a  perforated  stopper  of  the  same  metal.  That  portion  of  the  tube 
which  is  to  be  heated,  is  rendered  impervious  to  the  gases  of  the 
flame,  and  at  the  same  time  protected  from  injury,  by  a  wrapping  of 
asbestos-paper   soaked  w!th  a  saturated  solution  of  borax  ;  this  is  in 
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its  tarn  covered  with  a  sheet  of  platinum  foil,  and  then  highly  heated 
and  slowly  cooled.  The  platinum  boat  containing  the  substance  is 
placed  in  a  cylinder  of  ])latinum  foil,  closed  at  the  end  nearest  the 
stopper  by  a  cap,  in  which  there  is  a  small  hole  to  allow  of  the 
passage  of  the  air  current;  this  cylinder,  whose  object  is  the  preven- 
tion of  loss  b}^  spurting,  is  thrust  into  the  coated  portion  of  the  large 
tube,  together  with  two  rolls  of  platinum  gauze,  one  at  each  end  of 
the  cylinder.  A.   G.   B. 

Detection  and  Estimation  of.  Hydrochloric  Acid  in  Gastric 
Juice.  By  A.  F.wvizKV  {Viich(nv's  Archiv.  123,  29-J — oO^). — Hydro- 
chloric acid  is  usually  detected  in  the  gastric  juice  by  means  of 
certain  colour  reactions.  It  is  well  known  that  proteids  form,  witli 
hydrochloric  acid,  loose  combinations,  and  the  presence  of  these  sub- 
stances may,  therefore,  interfere  with  tests  for  the  acid.  These 
substances,  or  their  digestive  productsy  conveniently  grouped  under 
the  heading  peptone,  ai-e  apt  to  occur  in  the  stomach  ;  hence  the 
necessity  of  ascertaining  correctly  the  value  of  these  colour  re- 
actions in  their  pre.-ence.  Ewald  (Zeit.  Klin.  Med..  1.  G19)  pointed 
out  that  the  presence  of  peptone  interferes  with  the  methyl-violet 
and  tropaeolin  leactions.  Seemann  (ibid.,  5)  made  some  qualitative 
experiments  in  the  same  direction;  and  Moritz  {Deutsch.  Andi.  Klin. 
Med.,  13j.  from  observations  on  two  healthy  persons,  found  that  the 
reactions  with  congo-paper  and  tropaeolin  did  not  succeed  when  th.e 
pioportion  of  peptone  to  aoid  exceeded  8orl2  to  1.  In  the  present 
reseai'ch,  attention  was  particularly  directed  to i  the. jaiost  delicate  of 
these  colour  tests,  namely,  the  methyl-violet  reaction,  and  Giinsburg's 
phloroglucinol  reaction,  withithe  resialt,  similar  to  that  obtained  by 
Moritz,  that  the  reactions  'did  not  succeed  when  the  proportion  9  :  1 
was  exceeded. 

The  acidity  of  gastrlcj  juice  may  be  due  to  hydrochloric  acid,  lactic 
acid,  and  fatty  acids  ;  and  the  question  next  investigated  was  whether 
an  approximate  estimation  of  the  hydrochloric  acid  migJit  be  made 
by  simply  titrating  with  standard  .a]ka)li,  supposing  that  lactic  acid, 
as  tested  for  by  Utfelmann's  reaction,  was  absent ;  it  was  found  that 
such  a  simple  metibdd  gives  faillacious  results. 

The  best  method  is  considei-ed  to  be  that  of  Sjoquist  (Abstr..  1880. 
302);  the  end  reaction  is,  however,  rather  obscure,  and- several 
modifications  have  -consequently  been  suggested.  Thus,  v.  Jaksch 
(Sitzungsb.  Wieti.  Ahad.,  98,.iAbth.  3,  1 1890)  estimates  the  barium 
chloride,  gravimetrically,  as  the  svlphate.  Salkowski  suggested  to 
the  author  a  modification  which  womld  not  be  so  lengthy  as  this,  and 
a  series  of  experimen-ts^on  artificial  mixtures  of  hytirochloric  and 
lactic  acids,  and  peptone  shav.s  that  it  is  equally  delicate.  The 
method  consists  in  adding,  excess  of  barium  carbonate  to  10  c.c.  of  the 
test  liquid,  evaporating  '  to  dryness,  and  burning  off  the  organic 
r.sidue.  The  barium  cA-lcride  is  extracted  with  hot  water,  filtered, 
and  sodium  or  ammonium  carbonate  added  to  the  filtrate,  until  the 
barium  is  completely  precipitated  as  carbonate.  The  precipitate  is 
collected,  washed  with  water  until  the  washings  give  no  reacti(m  with 
silver  nitrate ;  it   is   then    dissolved  in  hydrochloric  acid,  evaporated 
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to  dryness,  tlissolveil  in  water,  and  the  chlorine  titrated  with  a  standard 
silver  nitrate  solution,  with  potassium  chromate  as  indicator.  The 
solubility  of  barium  carbonate  in  water  is  so  slight  as  to  make  no 
practical  difference  in  the  result. 

Bourget's  modification  (Arch.  Med.  exper.  Anat.  Pathol.,  p.  4-14)  is 
very  similar.  He  dissolves  the  barium  carbonate  in  a  known  quantity 
of  hydrochloric  acid,  and  then  titi'ates  with  normal  soda. 

W.  D.  H. 

Mode  of  Combination  of  Sulphuric  Acid  in  Plastered  Wines, 
and  the  Detection  of  Free  Acid  ini  Wines.  By  L.  Magnier  de 
LA  Source  {Compt.  rend.,  112,  o-Al — 343). — The  author  criticises  the 
paper  ot:  Roos  and  Thomas,  and  considers  thiit  when  a  wine  has  been 
thoroughly  plastered,  some  of  the  potassium  must  necessarily  be 
]) resent  as  hydrogen  sulphate  when  a  formation  of  potassium  hydro- 
gen tartrate  has  taken  place. 

Sulphuric  acid  added  to  wine  in  q^uantity  exceeding  1  gram  per 
litre  cannot  be  detected  in  the  ash,  unless  potassiam  carbonate  is 
added  before  evaporation.  This-  is-  the  limit  at  which  the  presence  of 
the  acid  can  be  distinctly  recognised  by  the  taste.  C.  H.  B. 

Separation  of  Titaniuxo,  Chromium,  Aluminium,  Iron, 
Barium,   and  Phosphoric  Acid  in  Rock  Analysis.     By  T.  M. 

Chatard  (Amer.  Cheta.  J.,  13,  1(J6 — 110). — The  author  asserts  that 
success  with  this  process,  which  is  a  combination  of  several  methods, 
depends  on  careful  attention  tO'  niumetrous  details,  for  which  the  origi- 
nal must  be  consulted.  The  following  gives  an  outline  of  the  process. 
Silica  is  eliminated  by  evaporation  with  sulphuric  and  hydrofluoi'ic 
acids.  The  residue  is  treated  with  hydrochloric  acid,  which  leaves 
barium  sulphate  and  unattacked  minerals ;,  fusion  with  sodium  carb- 
onate decomposes  the  latter,  and  enables  the  barium  to  be  determined. 
The  original  hydrochloric  acid  solution  and  the  various  secondary 
solutions  obtained  during  the  fusion  and  the  precipitation  of  the 
barium,  all  of  which  should  contain  the  chromium  and  iron  as  sesqui- 
oxides,  are  mixed,  precipitated  with  ammonia,  the  precipitate  redis- 
solved,  and  again  precipitated  to  eliminate  magnesium.  The  precipi- 
tate  is  once  more  dissolved,  the  solution  evaporated,  and  the  residue 
fused  with  sodium  carbonate  and  nitrate.  The  melt  is  dissolved  in 
water,  and  the  titanium  determined  in  the  insoluble  portion  by 
Gooch's  method  (Proc.  Amer.  Acad.,  12^  435  ;  Abstr.,  1886,  492). 
The  solution  containing  chromic  and  phosphoric  acid.s  is  heated  with 
ammonium  nitrate  as  long  as  aluminium  phosphate  and  hydroxide 
are  precipitated  ;  the  phosphoric  acid  is  determined  by  the  molybdate 
method.  The  filtrate  is  precipitated  with  ammonia  and  ammonium 
sulphide  ;  the  precipitate  is  dissolved,  the  solution  oxidised,  evaporated, 
treated  with  sodium  hydrogen  carbonate,  and  filtered  after  some 
hours;  this  eliminates  any  remaining  alumina,  after  which  the 
chromium  is  iH'duced,  and  precipitated  with  ammonium  sulphide. 

A.  G.  B. 
Quantitative    Estimation    of    Pentaglucoses   (Pentoses)    in 
Vegetables.     By  G.  dk  Cjialmot  and  B.  Tollexs  (Ber.,   24,  694 — 
61*5). — The    authors  have    improved    the   method    of    Giinther   and 
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Tollens  (Abstr.,  1890,  13o2).  The  decomposition  of  tlie  substances 
is  effected  as  before,  with  hydrochloric  acid,  but  the  furfuraldehyde, 
instead  of  being'  titrated,  is  precijiitated  with  phenylhjdrazine  acetate, 
and  the  hydrazone  weighed.  Tlie  distillation  is  conducted  on  a  bath 
of  Rose's  metal,  with  hydrochloric  acid  of  .'<p.  gv.  lOG  (lUO  c.c). 
fresh  portions  of  the  latter  being  added  U7iiil  the  distillate  no  longer 
gives  tlie  fnrfuraldeliyde  reaction.  It  is  then  made  faintly  acid  Avith 
acetic  acid,  and  in  a  determinate  volume,  precipitated  with  phenvl- 
hydrazine  acetate,  th«  hy(b-azone  being  collected  in  an  asbestos  filter- 
ing tube,  dried  in  a  special  diving  apparatus  in  a  vacuum  at  50 — 60'^ 
and  weitrhed  ;  a  correction  is  applied  for  its  solubility'. 

Arabinose.  when  sm-all  quantities  (0'2  giam)  are  taken,  yields 
52"7  per  cent.,  and  with  larger  quantities  (O'o  gram),  47'7 — 502  pei- 
cent.;  and  xylose,  56 — 59  per  cent,  of  furfurahlehyde.  The  mean 
yield  is  :  Arabinose,  4872  per  cent. ;  xylose,  5'6'2o  per  cent  ;  and 
pentaglucoses  (pentoses),  generally  52"5  per  cent,  -of  furfuraldehyde. 

Quantitative  estimations  of  pentaglucoses  (pentoses)  in  the  under- 
mentioned substances  (of  which  2 — 5  grams  Mere  taken),  by  this 
method  gave  the  following  residts  : — ■ 

Cheri-y  gum -45 — 46  per  cent.  Arabinose. 

Wheat-straw 249  ,.         xylose. 

Oat-sti-aw, .  . , 22  6         ,.  ,, 

Beech-Avood 197         ,.  ,, 

yii--wood 7"8         ,,  ,, 

Duplicate  estimations  of  the  abov-e  gave  -a  maximum  difference  of 
0'6  per  cent,  of  furfuraldehyde.  It  is  thus  established  that  penta- 
glucoses (pentoses)  are  very  widely  distributed  in  nature, 

A.  R.  L. 

Estimation  of  Invert-sugar  in  Molasses.  By  Striegleh 
(Chem.  Centr.,  1891,  i,  211 — 212  ;  from  Ztit.  Vereins  Riibenzurkerind., 
1890,  418,  964 — 975). — The  author  prefers  Soldaini's  reagent  to  that 
of  Nessler  for  the  determination  of  the  invert-sugar  in  molasses,  and 
he  also  prefers  charing  with  sodium  carbonate  and  *' blood-charcoal " 
to  lead  acetate,  lie  recommends  the  following  method: — 10  grams 
of  molasses  is  weighed  and  dissolved  in  a  100  c  c.  flask  with  70  c.c.  of 
water,  precipitated  with  sodium  carbonate,  and  warmed  at  90 — 95°, 
until  the  precipitate  becomes  dense,  then  cooled  by  immersion  in  cold 
water,  diluted  to  100  c.c,  and  shaken  with  1 — 2  grams  of  blood- 
charcoal.  50  c.c.  of  the  filtrate  is  added  to  lOu  c.c.  of  Soldaini's 
reagent,  which  must  be  in  a  state  of  ebullition  ;  the  liquid  is  heated 
farther  until  boiling  again  commences,  boiled  for  four  minutes,  and 
allowed  to  rest  for  one  minute.  It  is  then  filtered  through  a  double 
filter,  and  after  oue-half  or  two-thirds  of  the  filtrate  has  passed 
through,  it  is  returned  to  the  filter  again,  after  which  the  precipitated 
cuprous  oxide  is  washed  with  potassium  hydrogen  carbonate  solution, 
until  free  from  cupric  sulphate,  and  then  finally  washed  with  hut 
water. 

From  the  author's  results,  50  milligi-anis   of   invert-sugar  reduc;? 
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from  l-40'o  to  14-t'5  milligrams  of  copper;  Herzfeld  found  133  8  milli- 
irrams  ;  Bodenbender  and  Scbeller  found  141 — 142  milligrams. 

J.  W.  L. 
Estimation  of  Free  Fatty  Acids  in  Fodder.  By  G.  Loges  and 
C.  Claes^ex  {Landic.  Versachs-StaL,  38,  314 — 316). — Four  methods 
of  estimating  the  free  fatty  acid  in  fodders  were  compared  for  accu- 
racy. The  methods  were: — (1)  to  extract  with  ether,  and  titrate 
after  previous  drying  for  three  hoars;  (2)  after  three  hours' drying, 
to  add  alcohol  to  the  ethereal  extract,  and  then  titrate  ;  (3)  without 
previous  diyiug,  to  extract  and  treat  as  in  (2)  ;  (4)  to  digest  for 
three  hours  in  cold  ether,  and  titrate  aliquot  portions  of  the  filtrate, 
■with  addition  of  alcohol  ;  an  alcoholic  solution  of  sodium  hydroxide 
was  emploved,  and  phenolphthale'in  used  as  indicator.  Results  :— 
(1)  gives  too  low  values,  as  in  estimating  tlie  fat  of  many  fodders  a 
loss  occurs  by  volatilisation  during  drying,  and  also  the  drying  of  the 
ethereal  extract  results  in  loss  by  volatilisation.  Methods  (3)  and 
(4)  yield  results  which  agree  well  together,  and  ll;ese  two  methods 
are  the  onlv  ones  which  can  be  recommended  to  produce  trustworthy 
results.        "  E.  W.  P. 

Alterability  of  some  Food-fats.  By  0.  Reitmair  {Landw. 
Versiichs.-Stat.,  38.  373 — 400). — The  acidity,  behaviour  towards 
iodine,  and  the  behaviour  when  saponified,  of  several  fats  was 
investigated.  The  following  are  the  most  important  results  : — Earth- 
nut  fat  is  very  changeable.  When  fresh  it  is  nearly  clear  and  thin, 
■with  a  slight  and  agreeable  taste  and  odour  ;  it  contains  no  free  fatty 
acids,  and  its  saponification  number  is  the  least,  and  the  iodine 
number  the  highest,  of  any  observed. 

The  expres^ied  earth-nut  oil  changes  slowly ;  only  -when  much 
exposed  to  light  it  becomes,  after  a  long  time,  viscous  and  rancid, 
and  has  then  a  lower  iodine  number  and  a  higher  saponification 
number. 

The  fat  in  earth  nuts  changes  slightly  when  the  outer  shells 
remain  uninjured.  The  fat  of  earth-nut  cake  changes  most,  and 
especially  when  the  cake  is  poor  in  fat.  The  "  acid  number"  of  the 
fat  rises  quickly  after  the  pressing  out.  The  iodine  number  may 
sink  to  one-third  of  its  original  value,  especially  in  the  case  of  old 
and  bad  nuts. 

To  judge  of  the  freshness  of  earth-nut  cake  from  the  character  of 
the  fat.  the  appearance  of  the  fat  is  the  first  thing  to  be  considered. 
If  solid  at  the  ordinary  temperature,  much  free  fatty  acid  is  present, 
and  the  less  there  is  of  fatty  acid  the  softer  the  fat  will  be.  The 
liigh  iodine  number  of  the  fat  is  the  best  criterion  for  the  freshness 
of  the  cake,  and  of  the  seed  from  which  it  was  prepared. 

X.  II.  M. 

Detection  of  Tannin  in  Plants.  By  T.  Waage  {Chem.  Cenfr., 
1890.  ii.  103<^;  from  Apoth.  Zeif..,  5,  685— 686).— The  author  con- 
siders a  solution  of  perfectly  anhydrous  ferric  chloride  in  ether  to  be 
the  best  reagent  for  tannin  in  plants,  since  the  aqueous  solution 
i-eacts  with  other  substances  besides  tannin.  Iodine  and  zinc  chloride 
has   the    objection    that  it  rvacts    with   gallic    acid.     Potassium   di- 


I 


ANALYTICAL   CHEMISTRY.  771 

chromate  is  a  very  delicate  renfrenf,  but  reacts  also  with  lijdrnxy- 
aromatic  substances.  The  author  discusses  the  values  of  the  rengents 
recommendt'd  bv  Loew  and  Bokorny,  Gardiner,  Darwin,  Moll,  and 
Klercker.  Pt'eifer's  i-eaction,  the  fixing  of  aniline  dyes,  applies  not 
only  to  tannin,  but  to  phloroglucinol  also.  J.   W.  L. 

Estimation  of  Urea.  By  K.  A.  H.  Morner  and  J.  Sjoquist 
(Skandinav.  Arch.  PhysiuL,  2,  -i38— 487j. — See  this  vol.,  p.  758. 

Determination  of  Nicotine  in  Presence  of  Ammonia.     By  A. 

PtzzoLAi'O  (Gazzcftii.  20,  7S0 — 7Ub). — Tlie  method  proposed  by  the 
author  is  based  on  the  neutral  reaction  of  a  solution  of  nicotine  in 
96°  alcohol  to  litmus  and  alizarin,  and  on  the  insolnbilit}-  of  normal 
ammonium  sulphate  in  alcohol  of  the  same  strength.  The  substances 
containing  the  nicotine  and  ammonia  must  be  distilled  in  a  current 
of  steam  with  some  alkali,  which  does  not  decompose  nicotine,  and 
the  distillate  collected  in  a  known  volume  of  normal  sulphuric  acid 
suflBcientiy  large  to  yield  the  acid  salts  of  the  base.  The  best  alkali 
for  distilling  with  the  materials  from  which  the  nicotine  is  to  be 
separated  is  magnesia,  as  this  has  no  action  on  either  nicotine  or  the 
associated  proteid  matters.  The  distillate  is  then  reduced  bv 
evaporation  to  a  volume  of  50 — 100  c  c,  coloured  with  a  drop  of 
litmus  or  alizarin,  titrated  with  a  decinormal  or  normal  solution 
of  potash  or  soda,  and  evaporated  to  dryness  on  the  water-bath ;  the 
residue,  which  consists  of  the  sulphates  uf  nicotine,  ammonium,  and. 
potassium  or  sodium,  is  taken  up  with  60  c.c.  ol"  alcohol  (98 — 99°), 
which  dissolves  only  the  nicotine  sulphate.  The  solution  is  titrated 
in  presence  of  the  insoluble  salts  with  an  alcoholic  decinormal  solution 
of  potash  or  ammonia  (prepared  by  mixing  100  c.c.  of  a  normal 
aqueous  solution  with  900  c.c.  of  absolute  alcohol),  finis' ling  as  soon 
as  the  suspended  salts  become  slightly  coloured.  For  every  30  c.c. 
of  the  decinormal  solution  used,  an  addition  of  20  c.c.  of  98 — 99  per 
cent,  alcohol  must  be  made  to  maintain  the  alcoholic  strength  of  the 
Solution.  The  partial  dissociation  (TS  per  cent.)  of  the  ammonium 
sulphate,  on  evaporating  to  dryness,  renders  a  slight  correction  neces- 
sary. The  amount  of  acid  found  to  represent  the  ammonia  present 
must  be  multiplied  by  1"013  to  obtain  the  real  figures,  and  the 
difference  must  be  subtracted  from  the  quantity  of  acid  representing 
the  nicotine.  The  necessity  for  making  this  correction  may  be 
avoided  by  re-acidifying  the  sulphuric  acid  solution  after  titration,  and 
before  evaporating  to  dryness,  and  adding  to  the  drv  residue  a  qnan- 
tity  of  alkali  corresponding  exactly  with  the  amount  of  acid  added  ; 
taking  care  that  the  strength  of  the  alcoholic  solution  titrated  does 
not  fall  below  96—97°. 

A  large  number  of  experiments  are  given  to  prove  the  accuracy  of 
the  above  methods.  S.  B.  A.  A. 

Estimation  of  Morphine.  By  G.  Looff  (Chem.  Cenfr.,  1890,  ii, 
1034;  compare  Abstr.,  189'>,  13-i9,  and  Dietrich,  this  vol.,  p.  511). — 
Replying  to  Dietrich's  criticisms  on  his  method,  the  author  contends 
that  the  employment   of   potassium  carbonate  has    its    advantages  ; 
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that  since  lie  lias  found  calcium  sulphate  in  morphine  extracts,  the 
precipitation  as  oxalate  is  not  unnecessary ;  that  a  concentrated 
extract  of  opium  contains  a  larger  quantity  of  cclourina'  matter  than 
a  dilute  one  :  and  that  it  is  better  to  evaporate  the  ether  layer,  because 
morphine  has  been  found  in  it  after  ten  minutes'  shaking-. 

J.  W.  L. 
The  Assay  of  Quinine  Sulphate  by  the  Ammonia  Process. 
By  L.  Pkuxikr '(•■^-  Pharm.  [5],  23,  163 — 170).— After  an  examina- 
tion of  the  whole  process,  the  following  procedure  is  recommended. 
The  sulpliate  is  dried  at  100",  and  an  amount  is  -w^eighed  off  equiva- 
lent to  2  o-rams  of  tlie  original  sample,  agitated  with  35  parts  of 
wafer  (calculated  on  the  anhydrous  salt)  boiled  for  one  or  two  minutes 
to  complete  solution,  and,  after  replacing  tlie  water  boiled  otf,  the 
solution  is  allowed  to  cool  to  15°,  and  filtered  at  that  temperature. 
5  c.c  of  the  filtrate  is  measured  into  each  «f  three  flnsks,  and  ammonia  of 
0"96  sp.  S'l"-  is  i"un  steadily  in  to  the  first  one  until  a  slight  precipitate 
remains  undissolved;  this,  for  example,  may  take  7  5  c.c.  The  second 
flask,  with  8  c.c,  may  yield  a  slight  opalescence.  Finally,  the  third 
receives  8'5  c.c.  and  gives  a  tivansparent  liquid  ;  if  this  remains 
transparent  for  about  a  quarter  of  an  hour,  the  assay  indicates  8'5  c  c. 
But  if  the  second  flask  becomes  clear  after  some  minutes,  and  remains 
limpid,  then  8  c.c.  is  the  definite  result.  J.  T. 

Toxlcological  Observation's.  By  F.  Ciotto  and  P.  Spic.\ 
{Gar.zetta,  20.  619 — 631). — After  pointing  out  the  indecisive  character 
of  the  tests  hitherto  proposed  for  vegetable  alkaloids  in  presence  of 
ptomaines,  the  authors  describe  some  observations  of  cases  of  sus- 
pected poisoning  with  atropine,  and  their  experiments  with  animals 
and  soluthms  of  atropine,  from  which  they  draw  the  following  con- 
clusions : —  (1.)  Vitali's  reaction  for  atroftine  is  only  slightly  le.«s 
sensitive  than  the  mydriatic  action,  0  0000002  gram  being  the 
smallest  amount  that  can  be  distinctly  detected  by  the  former  method  ; 
rabbits  dosed  with  slightly  less  than  this  amount  should  be  kept 
under  observation  for  at  least  half  an  hour.  (2.)  The  changes  which 
an  aqueous  solution  of  atropine  undergoes  (Fliickiger,  PJmrm.  Chem., 
1888,  542)  are  accelerated  by  exposure  to  light,  and  probably  by 
dilution  and  a  moderately  high  temperature;  free  atropine  is  more 
readily  altered  than  its  salts,  and  the  product  in  any  case  does  not 
respond  to  either  the  chromatic  or  the  physiological  test.  (3.)  In 
the  extracts  from  two  human  bodies,  obtained  by  the  Stas-Otto 
method,  Vitali's  reaction  was  obtained  in  the  absence  of  atropine  ; 
some  ptomaine  capable  of  giving  this  reaction  must  therefore  exist  in 
putrefied  animal  remains.  (4.)  It  appears  that  purification  of  the 
extracts,  whilst  removing  a  considerable  portion  of  the  atropine 
when  present,  only  partially  removes  this  ptomaine. 

The  authors  hold  that  in  medico-legal  investiijations  evidence  of 
the  presence  of  a  poison  cannot  be  considered  conclusive  unless  its 
characteristic  chemical  reactions,  together  with  its  ])hysiological 
effects,  are  .-.everally  and  satisfactorily  exhibited.  S.  B.  A.  A. 


773 


General   and   Physical   Chemistry. 


Relations  between  the  Lines  of  Various  Spectra,     By  "W.  X. 

Hartlky  (Phil.  M'l^/.  ^.V.  31,  o."j9 — 'SQ'S). — A  i-eply  to  some  criticisms 
on  the  author's  work  by  J.  S.  Ames  (this  vol.,  p.  2).  J.  W. 

Absorption   Spectrum  and   Colour  of  Liquid   Oxygen.     By 

K.  Olszewski  (Ann.  ritijs.  Che, a.  [2],  42,  GG3 — *'>*>')). — In  liis  former 
examination  of  the  absorption  spectrum  of  liquid  oxygen  (Abstr., 
1887.  G2o),  the  author  found  bands  coiTesponding  with  the  wave 
lengths  628,  o77,  535,  and  480.  Liveing  and  Dewar  (Abstr.,  1891,  1), 
on  examining  the  absorption  spectrum  of  gaseous  oxygen  under  high 
pressure,  found  the  same  four  absorption  bands  in  the  visible  part  of 
the  spectriim,  and  also  two  bands  in  the  extreme  red  corresponding 
with  the  Fraunhofer  lines  A  and  B. 

The  author  has  lately  had  occasion  to  prepare  liquid  oxygen  in 
some  quantity  and  has  repeated  his  examination  of  the  absorption 
spectrum,  more  particularly  in  the  extreme  red.  The  column  of 
liquid  oxygen  obtained  had  a  thickness  of  30  mm.,  and  Avas  50  mm. 
in  height.  It  was  contained  in  a  thin  glass  vessel  surrounded  by 
three  glass  beakers,  in  order  to  protect  it,  as  far  as  possible,  from  out- 
side heat.  In  this  condition  it  was  found  possible  to  keep  a  sufficient 
quantity  for  the  purpose  in  view,  under  atmospheric  pressure  and  at 
its  boiling  point  — 181'4.'',  for  over  half  an  hour.  The  observations 
gave  the  four  absorption  bands  before  obtained,  and  also  a  fifth 
corresponding  Avith  the  Fraunhofer  line  A.  This  band  is  of  less 
intensity  than  those  of  wave-lengths  628,  577,  and  480,  but  stronger 
than  the  band  535.  An  absorption  band  corresponding  with  the 
Fraunhofer  line  B  was  not  observed. 

Liquid  oxygen,  as  first  obtained  in  small  quantity  in  1883,  was 
described  as  being  colourless.  Since  then  the  author  has  repeatedly 
had  under  examination  liquid  oxygen  in  larger  quantities,  and  he  has 
invariably  noticed  that  a  layer  of  greater  thickness  than  15  mm.  has 
a  distinctly  blue  colour  by  transmitted  light.  In  the  above  experi- 
ments, in  which  liquid  oxygen  was  employed  in  larger  quantity  than 
had  hitherto  been  the  case,  the  pale-blue  colour  of  the  liquid  was 
particularly  noticeable.  As  special  precautions  were  taken  in  piu-i- 
fying  the  gas,  and  the  absence  of  ozone  was  ascertained  by  special 
tests,  there  seems  no  reason  to  doubt  that  the  coloui-  observed  is 
characteristic  of  oxygen  in  the  liquid  state.  In  the  author's  opinion, 
the  blue  colour  of  the  sky  is  therefore  probably  due  to  the  oxygen  in 
the  atmosphere,  since  this  element,  at  any  rate  in  the  liquid  condition, 
is  blue  in  colour.  H.   C. 

New  Method  of  Investigating  Faint  Bands  in  Spectra; 
Spectra  of  Hydrocarbons,  Bv  H.  Deslaxures  (Compt.  rend.,  112, 
661— 663j.— The   bands   \  43819,   \  43713,    and   \  43(J-5   observed, 
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togetlier  with  the  ordinary  hands  of  hydrocarhons  and  of  cyanogen, 
in  the  electric  arc  and  in  the  combustion  of  cyanogen,  have  been 
variously  attributed  to  cyanogen  and  to  hydrocarhons.  The  applica- 
tion of  the  method  of  calculation  previously  described  (Abstr.,  1888,. 
637),  shows  that  from  the  known  16  bands  of  hydrocarbons  the 
positions  of  the  three  bands  in  question  can  be  accurately  calculated, 
and  hence  the  author  concludes  that  they  really  belong  to  thje  hydro- 
carbons. Calculation  indicates  the  presence  of  bands  at  \  408"35  and 
X  408'17,  but  they  will  be  very  feeble,  and  Avill  be  more  or  less  hidden 
by  the  intense  bands  of  cyanogen.  C.  H.  B. 

Refraction    and    Dispersion  of   Fluorobenzene   and   Allied 

Compounds.  By  J.  H.  Gladstone  and  G.  Gl.vdstoxe  (P7z?7.  Mag. 
[5],  31,  1 — 9). — The  following  table  contains  the  index  of  refraction 
of  fluorobenzene,  as  determined  by  the  authors,  for  the  principal  lines 
of  the  solar  spectrum,  together  with  the  customary  optico-chemical 
values  deducible  from  these  numbers.]  The  temperature  of  observa- 
tion was  22-8°  :— 


A. 


Kefractire  iiadex,  ft     1  •45G3 

Molecular   refraction,    ^  ~     M '42-92 

rt 

Atomic  refraction  of  fluorine 0  '63 


1  -4606 1  -4646 1  4751 
43-33    43 -70 '44 -68 


0-63 


0-53      0-48 


a. 


1  -4849 

45-61 

0-44 


H. 


I  -4935 

46-40 

0-35 


It  thos  appears  that  the  atomic  refraction  of  fluorine  in  organic 
compounds  is  very  small  compared  with  that  of  chlorine,  bromine^ 
and  iodine,  the  values  for  which  are  lO'OO,  15-23,  and  2520  respec- 
tively for  the  line  A.  The  atomic  dispersion  of  fluorine,  too,  is 
anomalous,  the  refraction  being  less  at  the  blue  end  of  the  spectrum 
than  at  the  red.  A  consideration  of  various  inoiganic  fluorides  served 
to  confirm  the  above  results  with  regard  to  the  optical  properties  of 
fluorine,  J.   W. 


Dispersion  of  Carbon  Compounds :  Ethereal  Salts.  By  P. 
Barbiek  and  L.  Eoux  (Coinpt.  rend.,  112,  582- — 584;  compare  Abstr., 
1890,  1353). — In  the  eth}'!  salts  of  acids  of  the  acetic  series,  and  in 
the  acetates  of  the  radicles  of  the  method  series,  allyl,  and  benzyl,  the 
specific  dispersion  increases  with  the  molecular  condensation.  The 
mean  difference  between  the  molecular  dispersive  powers  of  two  con- 
secutive homologues  is  practically  constant,  and  is  equal  to  7' 5.  The 
molecular  dispersive  power  of  the  alkyl  salts  is  equal  to  the  algebraic 
sum  of  the  molecular  dispersive  powers  of  its  components.  Isomerides,. 
such  as  ethyl  formate  and  methyl  acetate,  have  very  different  dispersive 
powers.  C.  H.  B. 

Relations  between  Dispersion  and  Chemical  Constitution. 
By  J.  \V.  Beuhl  {Zeit.  plujsikal.  Chem.,  7,  140— 193).— After  giving 
a  short  historical  survey  of  the  woi'k  already  done  on  the  optical 
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dispersion  of  organic  substances,  the  author  proceeds  to  discuss  the 

merits   of  the  various   dispersion   constants   which  may  bo  adopted. 

He  rejects  the  expression   for  the  specific  dispersive  power  used  by 

■p 

Barbier  and  Roux,   namely,   — ,  where  B  is  the   second  member  of 

d 

Cauchy's  dispersion  formula,  and  d  the  density  (Abstr.,  1890,  673), 
on  the  ground  that  it  is  theoretically  without  foundation  and  inexact 
in  practice ;  and  prefers  to  follow  the  example  of  Gladstone,  who 
simply  subtracts  the  specific  refractive  powers  for  two  different  wave- 
lengths  in  order  to   obtain  the    specific    dispersive  power.     Instead 

however,  of  employing  the  empirical  refraction  constant,  ^*^~ — ,  used 

d 

by  Gladstone,  he  takes  the  "  theoretical  "  constant    ^  so  that 

(?r  +  •2.)d' 
his  expression  for  the  molecular  dispersive  power  becomes 


Uy-    —    1 

nc?  -  1\M 

71^,-    +    2     ~ 

HaT    +    2}  d 

the  light  used  being  Ha  and  Hy  (Fraunhofer,  C  and  /).  This 
formula  is  practically  independent  of  the  temperature,  and  varies 
only  veiy  slightly  even  when  the  substance  passes  from  the .  liquid 
into  the  gaseous  state,  which  gives  it  the  preference  over  Gladstone's 
formula. 

From  the  data  available  for  isomeric  substances  of  the  fatty  series 
with  similar  distribution  of  valencies,  it  follows  that  the  position  of 
the  atoms  in  the  molecule  has  little,  if  any,  influence  on  the  dispersive 
power :  on  the  other  hand,  if  the  distribution  of  the  valencies  is 
different  in  two  isomeric  substances  (for  example,  allyl  alcohol  and 
propaldehyde)  then  the  specific  and  molecular  dispersive  powers  are 
also  different. 

The  following  homologous  series  of  Ca^vi^z  or  paraffinoid  deriva- 
tives w^ere  investigated : — alcohols,  ethers,  bromides  and  iodides, 
aldehydes,  ketones,  acids,  ethereal  salts,  and  acid  chlorides.  It  was 
found  that  in  all  these  series  there  is  a  constant  difference  in 
molecular  dispersive  power  for  a  difference  in  composition  of  CHo  : 
the  value  ranges  from  0'104  (aldehydes)  to  0"119  (iodides),  and  is  in 
the  mean  O'llO. 

In  the  case  of  the  olefines  and  benzene  derivatives,  the  difference  is 
not  constant,  but  as  the  data  here  are  limited  no  safe  conclusion  can 
be  drawn. 

The  author,  from  the  material  he  has  collected,  revises  the  values 
for  the  atomic  refractive  powers  to  be  attributed  to  the  elements,  and 
also  gives  numbers  for  the  atomic  dispersion.  He  distinguishes 
between  oxygen  united  to  2  atoms  of  carbon  (ether  oxygen)  and 
oxygen  united  to  1  atom  of  carbon  and  1  of  hydrogen.  The  following 
table  contains  his  results  (p.  776). 

It  is  thus  apparent  that  the  dispersive  power  is  essentially  additive 
in  character,  but  profoundly  modified  by  structui*al  influences.  A 
glance  at  the  table  further  shows  that  there  is  no  simple  relation 
between  the  refractive  and  the  dispersive  power  of  substances. 
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AtODiic  refraction. 


Old  values.        Revised  values. 


Atomic 
dispersion. 


Singly  bound  carbon 

Hydrogen    

Hydroxylic  oxygen 

Ether  oxygen    

Carbonylic  oxygen 

2sitrogen  (singly  bound  to  carbon 

only) 

Chlorine 

Bromine 

Iodine    

Ethylene  linking 

Acetylene  linking 


2 -48 
1-04 


58 
•34 


3-02 
6  02 
8-95 
13-99 
1-78 
1-97 


■365 
•103 
•506 
•655 
•328 

•76 

•014 
•863 
•808 
•*36 

•99 


0  •039 
0  -036 
©•019 
()^012 
0^086 

0-19 

0-176 

0-348 

0-774 

0-23 

0-19 


The  data  for  tlie  defines  and  the  derivatives  of  benzene  tkrow  no 
ligtt  on  the  distribution  of  the  bonds  in  the  latter  :  one  can  only  say 
that  the  nucleus  is  certainly  not  held  together  by  nine  ordinary  fatty 
honds.  A  few  eiunamyl  compounds  yvere  investigated.  Tliese  sub- 
stances have  an  abnormally  high  dispersive  poyver,  and  this  the 
author  is  inclined  to  attribute,  yvith  Gladstone,  to  the  presence  in 
them  of  an  unsaturated  carbon  atom  directly  bound  to  the  benzene 
nucleus.  When  a  carbonyl  group  is  linked  to  an  unsaturated  carbon 
atom,  as  in  acraldehyde,  the  dispersive  power  is  here  also  unusually 
great.  J.  W. 

Optical  Properties  of  a-Bromonaphthalene.  By  B.  Walter 
(Ana.  Phys.  Chem.  [2],  42,  511 — 512). — a-Bromonaphthalene,  in 
addition  to  having  a  strong  dispersive  poyver,  is  very  transparent  to 
ultra-violet  rays.  This  combination  of  optical  properties  makes  the 
substance  an  important  one  in  researches  on  fluoi'escence,  phosphor- 
escence, &c.  The  coefficient  of  refraction  alters  comparatively  little 
yvith  the  temperature.  J.   W. 

Phosphorescence  of  Minerals  under  the  Influence  of  Light 
and  Heat.  By  H.  Becquerel  (Compf.  rend.,  112,  557 — 563). — 
Tario'as  forms  of  fluorspar  from  various  sources  yvere  excited  by 
light,  heat,  and  the  electric  spark,  and  the  spectrum  of  the  phosphor- 
escence y\-as  examined.  Measurements  of  the  yvave-lengths  of  the 
bands  are  given.  In  the  phosphoroscope,  the  bands  that  are  visible 
or  have  the  highest  intensity  vary  yvith  the  speed  of  rotation  of  the 
disc,  a  result  due,  according  to  the  author,  to  differences  in  the  per- 
sistence of  the  phosphorescence  of  the  vario-as  substances  that  are 
present  in  the  fluorspar  and  give  rise  to  the  different  spectra.  The 
electric  spax^k  excites  pho.sphorescence  in  the  same  yvay  as  sunlight, 
and  the  spectra  are  the  same  ;  the  efi^ect  is  more  intense  yvith  the 
spark  than  with  sanlight,  probably  because  of  the  high  proportion  of 
rays  of  high  refrangibility  in  the  former.      When  the  fluorspar  is 
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heated,  a  limited  quantity  of  energy  is  set  free  in  the  form  of  luminous 
vibrations,  but  if  the  heating  is  continued,  the  phosphorescence 
ceases.  It  can,  hovvever,  be  restored  by  exposing  the  substance  to 
light  or  the  electric  spark.  The  bands  in  the  spectrum  -when  the 
substance  is  heated,  have  the  same  positions  as  in  the  phosphoro- 
scope,  but  they  have  diffei-ent  relative  intensities.  The  relative 
intensities  also  vary  with  the  temperature.  Phosphorescence  under 
the  influence  of  heat  belongs  in  fact  to  the  same  class  of  phenomena 
as  phosphorescence  excited  by  light.  C,  H.  B. 

Experiments  with  Selenium  Cells.  By  S.  Bidwell  {PluJ. 
Maij.  [')],  31,  2bO — 2.3o).— .Selenium  cells  made  in  the  manner 
suggested  by  the  author  (Nature,  23,  .VS)  gradually  lose  their  great 
resistance  and  also  their  sensibility  to  light.  Only  one  cell  out  of 
13  retained  its  original  sensitiveness  over  a  space  of  10  years.  A 
current  from  a  26-volt  battery,  passed  through  a  selenium  cell  with 
copper  electrodes  for  two  days,  deposited  amorphous  selenium  and  an 
oxide  of  selenium  at  the  anode.  The  resistance  of  the  cell  was  then 
different,  according  as  the  current  passed  from  anode  to  cathode  or 
from  cathode  to  anode.  When  a  piece  of  magnesium  ribbon  was 
burnt  near  this  cell,  a  current  from  anode  to  cathode  Avas  indicated 
by  the  galvanometer,  Avhich  ceased  when  the  light  was  extinguished. 
The  current  was  proved  not  to  be  due  to  thermoelectric  action. 

J.  W. 

Chemistry  of  Secondary  Batteries.  Bv  ,J.  H.  Glai'Stoxe  and 
W.  HiBBEKT  (Fhil.  Mag.  [5],  31,  42— 44).— Frankland  (Abstr.,  1890, 
842)  has  contended  that  the  lead  compounds  which  play  the  chief 
part  in  the  chemical  reactions  taking  place  on  the  charging  and  dis- 
charging of  secondary  cells  are  subsulphates.  The  authors  have 
already  shown  that  one  of  these  is  not  a  definite  compound  (this  vol., 
p.  3),  and  now  j^rove  that  the  second  substance,  PhsSjOi,.,  derived 
ti'om  sulphuric  acid  and  red  lead,  may  be  decomposed  by  a  solution 
of  ammoninm  acetate,  which  dissolves  out  lead  sulphate  and  leaves 
behind  lead  peroxide. 

An  analysis  of  the  residue  left  by  the  action  of  pure  dilute  sulph- 
ui'ic  acid  on  spongy  lead  during  a  period  of  five  months,  gave  the 
composition  82  per  cent,  lead  sulphate,  and  18  per  cent,  metallic  lead. 
Only  11  per  cent,  of  metallic  lead  remained  when  the  acid  in  a 
similar  experiment  was  mixed  with  sodium  sulphate.  J.  W. 

Electrical  Phenomena  Developed  in  the  Formation  of  Solid 
Carbonic  Oxide.  By  G.  Haus-kxecht  (Ber.,  24.  Iu31 — 1032). — 
Solid  carbonic  oxide  is  easily  obtained  by  allowing  the  liquid  com- 
pound contained  in  an  iron  cylinder  to  evaporate  rapidly  into  a  bag 
of  sail  cloth.  When  a  bag  of  1 — 2  litres  capacity  is  employed,  and 
the  experiment  conducted  in  the  dark,  a  pale,  greenish-violet  light  is 
observed  in  the  bag,  and  electric  sj^arks  of  10 — 20  cm.  in  length 
shoot  out  through  the  pores  of  the  bag.  If  the  hand  is  brought  in 
contact  Avith  these  sparks,  the  same  pricking  sensation  is  felt  as  is 
produced  by  an  electrical  machine.  The  cause  of  these  electrical 
phenomena    is    probably    the    same    as    in    Armstrong's  gas   electric 
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niacliine.  The  carbonic  oxide  as  it  rushes  out  from  the  crlindei'  is 
pressed  rapidly  through  the  fine  openings  in  tlie  sides  of  the  bag,  and 
thus  is  strongly  rubbed,  and  also  causes  small  quantities  of  the  liquid 
and  solid  to  rnb  together.  An  essential  condition  for  saccess  is  the 
absence  of  air  in  the  carbonic  oxide  employed.  The  phenomenon  of 
lio^ht  is  first  developed  when  a  crust  of  solid  carbonic  oxide  of 
O'o — 1  cm.  has  formed  in  the  bag.  The  author  is  engaged  in  in- 
vestigating the  nature  of  the  phenomena  and  determining  the  quan- 
tity of  electricity  developed.  E.   C.  R. 

Specific  Inductive  Capacity  of  Electrol3rtes.  By  E.  B.  Rosa 
(Ph.il.  Mag.  [5],  31,  188 — 207).^The  author  studied"  the  specific 
inductive  capacity  of  water  and  alcohol  by  measuring  the  force 
exerted  between  a  fixed  and  a  movable  electrode  in  an  electrolytic 
cell.     The  following  is  a  summary  of  his  results  : — 

(1.)  The  expression  for  the  force  between  two  electrodes  having  a 
homogeneous  medium  between  them  is  of  the  form  F  =  AKV'-, 
where  F  is  the  force,  A  a  constant,  K  specific  inductive  capacity  of 
the  medium,  and  V  potential.  For  a  given  liquid  and  given  electrodes 
at  a  constant  distance,  F  is  proportional  to  Y".  This  holds  for 
electrolytes  as  well  as  dielectrics  through  a  range  of  potential  from 
1  to  60  volts. 

(2.)  When  the  potentials  and  medium  are  constant,  and  the 
distance  between  the  electrodes  is  varied,  F  is  independent  of  the 
nature  of  the  medium,  depending  only  on  the  capacity  of  the  con- 
denser. 

(3.)  When  the  rate  of  alternation  of  the  current  changes,  the 
force  is  but  slightly  altered,  unless  the  electrolyte  is  a  fairly  good 
conductor.  In  the  latter  case,  the  force  is  diminished  if  the  speed 
is  reduced,  owing  to  polarisation. 

(4.)  When  the  conductivity  of  distilled  water  is  increa.sed  by  the 
addition  of  tap  Avater,  or  of  minute  quantities  of  acid  or  of  copper 
!>ulphate,  the  force  is  not  greatly  altered,  although  the  curi-ent  in- 
creases many  times.  The  slight  decrease  observed  is  probably  due 
entirely  to  polarisation. 

(5.)  With  rise  of  temperature,  the  conductivity  increases  while  the 
force  diminishes,  the  rate  being  practically  constant  within  the  range 
of  experiment.  This  diminution  is  not  due  to  polarisation,  for  the 
increase  of  conductivity  is  comparatively  small,  and  a  slight  fall  of 
temperature  conditions  an  immediate  and  full  restoration  of  the  force. 

The  electrolytes  considered  behave  therefore  vei-y  much  as  di- 
electrics. The  following  values  of  K  Avere  obtained  at  25°  C  : — For 
water,  K=  75"7;  for  alcohol,  K  =  25"7.  These  determinations 
agi^ee  with  the  work  of  Cohn  and  Arons  and  others.  J .  W. 

Electrolysis.  By  F.  Braux  (Aim.  Phys.  Chem.  [2],  42, 
450 — 464). — Grotthus  (Gilbert's  Avnalen,  61,  05)  passed  an  electric 
current  through  two  solutions  of  silver  nitrate,  communicating  with 
each  other  only  by  means  of  a  crack  in  the  glass  tube  containing  one 
of  them.  The  positive  pole  was  immersed  in  the  external  vessel.  He 
observed  that  silver  was  deposited  on  the  outside  of  the  crack,  whilst 
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oxvgen  "vvas  p-ivcn  off  on  the  inside.  The  author  has  now  made  a  series 
of  experiments  Avhich  confirm  this  observation.  He  finds  tliat  the 
silver  is  only  deposited  when  the  intensity  of  the  current  has  attained 
a  certain  minimnm  value  which  depends  on  the  strength  of  the 
solution. 

The  corresponding  phenomenon  was  not  observed.  Avith  manganese 
and  nickel  salts,  but  salts  of  lead,  gold,  palladium,  cobalt,  and  iron 
showed  it  distinctly.  Formation  of  a  pei'oxide  which  might  conduct 
as  a  metal  seems  to  be  without  influence  in  producing  the  electro- 
lysis. 

As  the  current  passes,  bubbles  of  gas  may  be  seen  in  process  of 
formation  in  the  crack,  which  pulsates  as  the  bubbles  increase  in  size 
and  are  liberated  on  reaching  the  sui'face.  This  may  be  also  noticed 
Avith  acids  and  alkaline  salts.  In  the  dark,  sparks  may  be  observed 
Avithin  the  crack.  The  breadth  of  the  crack  need  not  be  very  small, 
as  the  phenomena  of  electrolysis  were  obserA^ed  at  a  slit  of  0'06  mm. 
hreadth  cut  in  a  mica  plate. 

The  author  considers  the  sparks  to  be  due  to  the  recombination  of 
the  oxygen  and  hydrogen  liberated  on  the  passage  of  the  current. 
Fui'ther  experiments  on  the  subject  are  promised.  J.  W. 

Influence  of  Temperature  and  the  State  of  Aggregation  on 
the   Behaviour   of   Bismuth  in   the    Magnetic    Field.     By  P. 

Dkude  and  W.  Nekxst  (Ann.  Phys.  Chem.  [2],  42,  568— .580).— The 
Hall  phenomenon  of  the  rotation  of  the  equipotential  lines  by  a  gal- 
vanic current,  in  the  case  of  bismuth  is  found  to  be  less  marked  at 
a  temperature  just  below  the  melting  point  than  at  the  ordinary  tem- 
peratui-e.  Above  the  melting  point  the  effect  is  so  slight  as  to  have 
become  scarcely  measurable.  On  allowing  the  bismuth  to  solidify 
and  cool  down  again,  it  did  not  return  exactly  to  its  initial  condition 
as  measured  by  the  Hall  effect.  The  increase  in  the  resistance  of 
hismuth  in  the  magnetic  field  also  becomes  smaller  Avith  rising  tem- 
perature. The  increase  in  this  case  already  becomes  A-ery  slight  at 
a  temperature  much  beloAA'  that  at  which  bismuth  melts.  The  bis- 
muth does  not  return  to  its  initial  resistance  on  cooling. 

Antimony  was  also  examined  with  somewhat  similar  results,  the 
effect  of  change  of  temperature  being,  however,  far  less  marked  than 
in  the  case  of  bismuth.  In  the  case  of  mei-cui'y,  the  Hall  effect 
could  not  be  measured,  and  although  a  distinct  increase  of  resistance 
was  noticed,  the  influence  of  temperature  was  not  ascertained. 

Bismuth,  as  far  as  could  be  ascertained,  undergoes  no  change  in 
optical  properties  in  the  magnetic  field.  H.   C. 

Determination  of  Critical  Temperatures  and  Pressures, 
especially  that  of  Water.  By  L.  Cailletet  and  H.  Colardeau 
{Vompt.  rend..,  112,  563 — 565). — In  order  to  eliminate  the  action  of 
water  or  other  liquids  on  glass,  and  to  avoid  the  necessity  for  ob- 
serving the  meniscus,  the  liquid  is  placed  in  a  metal  tube  connected 
with  a  manometer.  Varying  quantities  of  the  liquid  are  used,  and  the 
apparatus  is  heated  to  definite  temperatures  and  the  pressure  ob- 
serA'ed.     If  the  quantity  of  liquid  is  iusufiicient  to  fill  the  apparatus 
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even  when  it  has  expanded,  but  is  sufficient  to  furnish  a  saturated 
vapour,  the  pressure  of  the  satui^ated  vapour  is  the  same  at  any 
given  temperature  below  the  critical  point,  whatever  may  be  the 
weight  of  the  liquid  in  the  apparatus.  Beyond  the  critical  point, 
however,  the  pressures  are  diiferent  for  each  particular  weight  of 
liquid  in  the  apparatus.  The  determination  of  the  critical  point,  tliere- 
foi-e,  resolves  itself  into  a  determination  of  the  temperature  at  which 
the  curve  of  pressui'e  with  diiferent  quantities  of  liquid  in  the  appa- 
ratus ceases  to  be  independent  of  this  quantit}-.  Details  of  the  measure- 
ments in  the  case  of  water  will  be  published  after  the  manometer  has. 
been  verified  by  means  of  a  special  manometer  at  the  Eiifel  tower. 

C.  H.  B. 

Specific  Gravity  of  a  Liquid  a  Function  of  its  Boiling  Point 
and  Molecular  Weight.  By  A.  E.  Richardson  (Chem.  Neivs,  63, 
58 — 60). — The  boiling  point  of  a  liquid  has  been  shown  to  be  to  some 
extent  dependent  on  its  molecular  weight,  but  hitherto  between 
specific  gravity  and  the  temperature  of  ebullition  no  definite  rela- 
tions seem  to  have  been  observed.  In  this  paper,  the  author  en- 
deavours to  show  the  existence  of  such  relations,  considering  only 
those  liquids  which  have  a  specific  gravity  greater  than  unity. 

Imagine  the  case  of  a  liquid  heated  to  temperatures  far  above  its 
boiling  point.  Also  conceive  that  ebullition  has  by  some  means  been 
jjrevented.  Under  sucli  circumstances  it  is  palpable  that  the  specific 
gi'avity  of  the  liquid  will  have  much  decreased,  taking  it  for  granted 
that  the  liquid  would  continue  expanding.  At  some  temperature, 
constant  for  each  liquid,  the  specific  gravity  would  at  last  assume 
unit  value.  Here,  then,  is  a  new  condition  of  liquid  matter,  namely, 
the  temperature  at  which  each  given  liquid  attains  unit  specific 
gravitj'.  To  arrive  at  these  temperatures,  two  measurements  are 
required  for  every  liquid.  We  must  know  the  specific  gravity  at  some 
given  temperatui'e,  and  the  rate  of  expansion  between  O""  and  the  boil- 
ing point. 

From  existing  data,  the  values  of  T,  the  unit  specific  gravity  tem- 
perature, and  of  Ta,  the  absolute  temperature  of  unit  specific  gravity, 
are  calculated  for  a  number  of  liquids.  Plotting  these  values  as  ordi- 
nates  against  the  specific  gravities  as  abscissa?,  regular  curves  are  ob- 
tained, showing  that  specific  gravity  is  a  function  of  the  temperature 
of  unit  specific  gravity.  The  values  of  T/?)i,  where  m  is  the  mole- 
cular weight,  are  very  uniform,  and  many  of  them  closely  approximate 
to  the  number  2.  Hence,  since  Thii  approaches  constant  value,  the 
temperature  of  unit  specific  gravity  varies  as  the  molecular  weight, 
and  the  specific  gravity  is  therefore  a  function  of  the  molecular 
weight.  Lastly,  there  is  a  greater  uniformity  between  the  values  of 
Tci/ta,  where  tx  is  the  absolute  temperatui'e  of  boiling,  than  between 
those  of  Tjm,  and  consequently  all  that  has  been  said  with  regard  to  the 
values  of  the  latter  applies  with  even  greater  force  to  values  of  Ta'^a. 

H.  C. 

Laws  of  Dissociating  Gases.  By  A.  J.  Swart  (Zeit.  ijhijsikal. 
Chem.,  7,  1:20 — lo!^*). — The  fundamental  equations  for  ideal  gases  are 
put  into  the  following  form,  in  order  to  take  into  account  the  volume 
of  the  molecules  and  their  attraction  for  each  other  : — 
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I.  Physical  equation. ...      (p  +  -. )  (^'  —  ^')  =^  T^lR. 
IT.  Chemical         K  -  ,'^,  =  Sh  log,  C. 

R  is  the  gas-constant  for  each  constituent  of  the  dissociating 
mixture,  n  the  number  of  molecules  of  each  constituent  that  partici- 
pate in  the  reaction  producing  equilibrium,  C  the  coiTesponding  con- 
centi-ation,  q  the  internal  heat  transformation  per  half  kilogram  mole- 
cule, and  K  a  constant  of  integration. 

The  case  of  nitrogen  peroxide  is  first  studied,  the  proper  values 
being  inserted  in  the  above  ecjuations,  and  the  law  for  the  dissociation 
deduced  from  them.  Xatanson's  experimental  results  compared  with 
the  calculated  values  show  a  fair  agreement. 

The  equation  obtained  is  then  applied  to  the  investigation  of  the 
coelficient  of  tension,  the  coefficient  of  expansion,  the  critical  tem- 
perature, the  specific  heat,  and  the  velocity  of  sound  in  dissociating 
nitrogen  peroxide.  In  these  cases  also  the  accordance  of  theory  with 
experimental  results  is  satisfactory.  Applications  to  other  dissociating 
gases  are  also  made.  J.  W. 

Constant  Vapour  Pressure.  By  J.  L.  Axdreae  (Zeif.  physikal. 
Chem.,  7,  241 — 273). — It  is  a  well-known  fact  that  the  vapour  pressure 
of  any  hydrated  crystalline  salt  alters  with  the  amount  of  water  the 
salt  contains,  that  of  CuS04,8 — oH^O  being  greater  than  that  of 
GuSOi,! — SHoO,  and  that  of  the  latter  in  its  turn  greater  than 
CuSOi  with  less  than  1  mol.  of  water.  Whether  the  alteration  is 
more  or  less  gradual,  or  whether  it  takes  place  in  an  abrupt  man- 
ner as  the  proportion  of  the  water  to  that  of  the  salt  is  increased, 
has  not  yet  been  ascertained,  and  the  object  of  the  present  paper 
was  to  obtain  an  answer  to  this  question. 

Two  methods  of  observation  were  employed,  the  one  statical,  and 
the  other  dynamical.  In  the  statical  method,  two  samples  of  the  same 
salt  in  different  degrees  of  hydration  were  enclosed  in  vacuous  bulbs 
connected  by  means  of  a  U-tube  filled  with  oil,  which  served  as  a 
manometer  for  indicating*  and  measuring  an  excess  of  pressure  in 
either  bulb.  By  means  of  this  apparatus,  experiments  could  be  con- 
ducted at  various  temperatures.  In  the  dynamical  method,  two 
bulbs  were  taken,  and,  as  before,  filled  with  different  samples  of  the 
hydrated  salt.  Each  was  weighed  separately,  and  the  two  then  so 
connected  as  to  allow  a  free  passage  of  water  vapour  from  the  one 
bulb  to  the  other,  both  being  perfectly  shut  oft  from  the  outside  air. 
Under  these  circumstances,  water  passes  from  the  salt  of  higher  to 
that  of  lower  tension,  this  continuing  until  equilibrium  is  established, 
a  change  which  is  readily  ascertained  by  disconnecting  and  weighing 
the  bulbs  from  time  to  time.  When  the  weights  become  constant,  the 
salts  in  each  bulb  are  analysed,  and  the  change  which  has  taken  2:>lace 
determined  quantitatively. 

Three  salts  were  examined,  strontium  chloride,  copper  sulphate, 
and  sodium  carbonate.  With  the  first  of  these  salts,  three  experi- 
ments were  first  of  all  conducted  by  the  dynamical  method.  The  two 
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bnlbs  contained  in  the  three  cases  SrClo,o'SH.,0  and  S'OH^O, 
SrClo,.r8HoO  and  3-4H,0,  SrCl,,o-SH,0  and  2-6H,0.  They  were  left 
connected  with  one  another  for  66  days,  and  weighed  from  time  to 
time.  Xo  change  of  weight  in  any  of  the  bnlbs  was  noticed  during 
or  at  the  end  of  this  time.  The  conclusion  is  that  no  unequal  exchange 
of  water  had  talren  place  between  the  above  salts,  and  that  their  vapour 
pressures  are  therefore  the  same.  Two  experiments  were  now  con- 
ducted in  which  the  bulbs  contained  SrCl2,5"8H20  and  1'65H>0, 
and  SrCLjO'bHjO  and  0"6H,.O.  These  bulbs  were  left  connected  in  all 
for  200  days.  In  the  first  pair,  a  passage  of  water  from  the  salt  of 
higher  to  that  of  lower  hydration  took  place  dnring  the  first  19  days, 
and  after  this  no  further  change  occurred.  In  the  second  pair,  a  similar 
change  took  place,  and  Avas  completed  in  about  50  days.  Ou  analy- 
sing the  salts  at  the  end  of  the  expei'iments,  they  were  found  to  have 
the  composition  SrClo,5-42H,0  and  2-OlH.O,  and  Si-Cl2,-i-01HoO  and 
2OIH2O.  From  this  it  appears  that  SrCl2,5'8HoO  has  a  greater  ten- 
sion than  a  salt  containing  less  than  2H2O  ;  but  from  what  has  gone 
before  it  appears  that  its  tension  is  not  greater  than  that  of  any  salt 
containing  more  than  2H2O.  Between  SrCl2,2H20  and  SrCl2,6H20  no 
increase,  therefore,  in  the  vapour  pressure  of  the  hydrated  salt  takes 
place,  but  salts  of  all  intermediate  compositions  have  the  same  vapour 
pressures.  This  result  was  confirmed  by  the  statical  method,  in  which 
case  salts  of  composition  between  those  above  quoted  were  enclosed  in 
the  two  bulbs  of  the  apparatus,  and  the  pressure  in  the  two  was 
found  to  remain  equal.  Vai'iation  in  temperature  made  no  difference 
in  the  result  as  long  as  the  heating  of  both  bulbs  was  the  same.  On 
the  other  hand,  when  a  salt  containing  more  than  2H2O  was  enclosed 
in  one  bulb,  and  a  salt  containing  less  than  2H2O  in  the  other,  a  very 
■distinct  excess  of  pressure  was  noticed  in  the  former  bulb,  the  differ- 
ence becoming  more  pronounced  as  the  temperature  was  raised.  Ex- 
periments were  also  made  to  ascertain  whether  SrCl2,2H20  has  a 
greater  tension  than  SrCl2,H20,  but  with  negative  result. 

The  investigation  of  the  behaviour  of  the  other  two  salts  was 
carried  out  in  a  perfectly  similar  manner.  It  was  found  that  the 
tension  of  CuS04,8 — 0H2O  was  greater  than  that  of  CuSO,,! — 8H2O, 
and  that  the  latter  is  greater  than  that  of  CUSO4  with  less  than 
1  mol.  of  water.  Between  the  limits  given  here,  however,  the  vapour 
pressures  remain  constant,  so  that  the  pressure  does  not  change 
gradually,  but  nndergoes  an  abrupt  alteration  at  CuS04,H20  and 
CtiSOjjSHoO.  In  the  case  of  sodium  carbonate,  there  is  no  change 
in  the  vapour  pressure  between  Xa2CO:„IIjO  and  Xa2C03,4'oH20,  as 
also  between  Na2C03,6-95Il30  and  XaoCOsjlOH.O.  The  experiments 
do  not  serve,  however,  to  determine  the  exact  composition  of  the  inter- 
mediate hydrate. 

From  the  above  it  is  evident  that  the  vapour  pressures  of  salts  of 
different  hydi-ation  are  equal  when  the  salts  contain  an  amount  of 
water  which  is  either  above  or  below  a  certain  limit.  In  the  cases 
considered  the  limits  are  SrCl2.2H,0,  CuS04,H20.  and  CuS04,8H20, 
Na2C03,H20.  and  probably  XaoCOs.G-TH.O.  On  the  other  hand,  the 
vapottr  pressures  of  salts  of  different  hydration  are  unequal  when, 
one  salt  contains  an  amount  of  water  which  is  g-reater,  and  another 
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I  salt  an  amount  of  water  which   is   less,  than  a   certain  limit.     It  is, 
thei-efore,  obvious  that  the  vapour  pressure  of  anj  hydrated  salt  will 
;  not  change  regularly  with   tlie   degree    of    hydration,  but   that  the 
I  change  Avill  be  abrupt  and  occur  at  certain  intervals.  H.  C. 

Vapour   Pressure   of  Copper   Potassium    Chloride    and   its 
I  Solutions.     By  J.  G.  C.  Vkikn.s  {Zeit.  physical.  Chem.,  7,  194.— 220). 
j  — This  research  is  supplementary  to  those  of  Meyerhoft'er  (Abstr.,  1889, 
'  S19,  and  1890,  564),  who  investigated  the  reciprocal  transformations  of 
I  the  various  compounds  of  cupric  chloride  witli  potassium  chloride,  and 
'  the  solubility  of  the  systems  composed  of  these  substances.  The  author 
I  has  now  made  a  complete  set  of  corresponding  determinations  of  the 
vapour  pressures  of  the  solid  compounds  and  of  their  saturated  solu- 
I  tions.      He  finds,   in  confirmation   of  Meyerholfer's    work,   that    the 
i  vapour  pressure  at  the  temperatures  of  transformation  of  one  system 
;  into  another  is  always  the  same,  irrespective  of  the  composition  of  the 
I  mixture  ;  and  has  succeeded  in  many  cases  in  pursuing  the  curves  of 
vapour  pressure  into  the  unstable  region  beyond  the  point  of  trans- 
formation. 

In  order  to  compare  his  i-esults  with  the  deductions  from  thermo- 
dynamical  theory,  he  determined  the  heat  of  combination  of  the  water 
of  crystallisation  in  the  compounds,  and  calculated  the  vapour  tensions 

lay  means  of  the  formula  — ^^  =  ~^  .,  where  F  is  the  ratio  o£  the 

maximum  pressure  of  the  vapour  from  the  water  of  cr^-stallisation  to 
that  of  pure  water;  T  tlie  absolute  temperature,  and  Q  the  heat 
developed  by  the  combination  of  18  kilos,  of  water.  The  theoretical 
and  experimental  numbers  are  in  satisfactory  agreement.         J.  W. 

Vapour  Pressures   of  some  Aqueous    Salt   Solutions  at  0°. 

By  C.  DiETERK'i  (Ann.  Fhys.  Chem.  [2],  42,  .513—530). — In  a  former 
paper  (Abstr.,  1890,  207),  it  has  been  shown  that  saturated  water 
vapour  at  0""  obeys  the  ordinary  gaseous  laws  and  the  pressure  which 
it  exercises  was  calculated  from  measurements  of  the  density.  The 
vapour  pressures  of  some  salt  solutions  have  now  been  determined  in 
like  manner,  and  the  reduction  of  the  vapour  pressure  of  the  water  by 
the  addition  of  the  salt  thus  ascertained.  The  method  used  was,  as 
before,  calorimetrical,  the  weight  of  w^ater  converted  into  vapour  and 
occupying  a  certain  known  volume  being  determined  by  measuring 
+/he  heat  of  vaporisation. 

The  salts  examined  were  sodium  chloride  and  nitrate,  potassium 
chloride,  bromide,  and  iodide,  and  lithium  chloride.  In  the  case  of 
the  potassium  salts,  the  reduction  in  the  vapour  pressure  of  the  water 
was  found  to  be  very  nearly  proportional  to  the  amount  of  salt  pre- 
sent. With  sodium  nitrate,  the  vapour-pressure  reduction  decreases  ; 
with  sodium  chloride,  and  still  more  with  lithium  chloride,  it  increases 
more  rapidly  than  the  amount  of  salt.  It  is,  therefore,  evident  that 
the  alteration  of  vapour  pressure  with  the  amount  of  dissolved  salt  is 
different  for  different  salts  at  0°,  as  has  already  been  shown  to  be  the 
case  for  other  temperatures  by  Tamman  and  Emden  (Abstr.,  1887, 
764).     Since  the  ratio  of  a  vapour  pressure  of  the  solution  to  that  of 
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pure  water  should,  according  to  Babo's  law,  remain  unchanged  br 
temperature.  a  comparison  of  the  author's  results  for  0°  with  those  of 
Tammau  for  100°  is  made,  and  tlie  above  law  is  found  to  hold  good 
with  remarkable  accurac}'. 

According  to  the  Van't  HofF  theory,  the  vapour-pressure  reduction 
sliould  be  proportional  to  the  amount  of  salt  present,  or  accepting  the 
dissociation  hypothesis  of  Ai-rhenius,  should  decrease  with  increasing 
concentration.  The  results  with  sodium  and  lithium  chlorides  are, 
however,  in  direct  opposition  to  the  latter  view,  which  only  those 
obtained  with  sodium  nitrate  support.  The  author  calculates  the 
values  of  Yan't  HofF's  coefficient  i  from  his  results,  and  comjiares  them 
with  those  obtained  by  Arrhenius  from  the  electrical  conductivities 
and  the  reduction  of  the  freezing  point.  The  agreement  is  far  from 
satisfactory.  Two  non-electrolytes,  cane-sugar  and  urea,  were  also 
examined,  and  for  these  values  for  i  of  1"08  and  0'84  were  obtained. 

H.  C. 

Apparatus  for  Freezing  Point  Determinations.  By  E.  Beck- 
MAXX  {Zeit.  phijslhaL  Chem.,  7,  o'lS — 330). — The  apparatus,  of  which 
a  sketch  is  here  given,  is  a  slightly  modified  form  of  that  described 
by  the  author  in  a  former  paper  (Abstr.,  1889,  11).  It  consists  of 
the  inner  vessel  A,  surrounded  by  the  air-jacket  B,  and  placed  in  ai 
cooling  solution  or  mixture  in  the  outer  vessel  C.  Into  A  a  weighed 
quantity  of  the  solvent  is  introduced.  This  is  done  by  weighing  the 
liquid  in  a  Sprengel  (J -tube,  transferring  it  to  A  through  the  side 
tube  on  the  right,  and  then  weighing  the  empty  Sprengel  tube.  After 
the  freezing  point  of  the  solvent  has  been  ascertained  in  the  usual 
manner,  a  weighed  quantity  of  the  substance  which  is  being  experi- 
mented with  is  introduced  through  the  side  tube  into  A,  and  after  it 
has  all  been  dissolved  by  the  solvent,  the  freezing  point  of  the  solu- 
tion is  ascertained.  The  difference  between  this  and  the  former 
determination  gives  the  freezing  point  reduction. 

The  thermometer  D  registers  only  in  all  about  6^  and  is  graduated 
to  Tw"-  -^^  absolute  measurements  are  not  required,  it  can  be 
adjusted  for  use  with  any  solvent  by  means  of  a  small  reservoir  at 
the  top,  to  or  from  whicii  some  of  the  mercuiy  cau.be  removed  at 
will,  so  that  the  readings  shall  fall  on  suitable  portions  of  the  scale. 
A  stout  piece  of  platinum  wire,  introduced  through  a  glass  tube  in 
the  cork  carrying  the  thermometer,  serves  as  a  stirrer.  Wheii  a  very 
hygroscopic  substance  is  used  as  the  solvent,  it  is  advisable  to  pass  a 
stream  of  air,  dried  by  being  passed  through  sul2:)huric  acid  in  the 
bulbs  F,  through  the  space  between  the  stirrer  and  the  glass  tube. 
The  india-rubber  tube  E,  fastened  to  the  upper  joortion  of  the  stirrer, 
enables  the  operator  to  secure  a  firm  grasp  of  the  latter.  When 
dealing  with  hygroscopic  substances,  the  apparatus  should  be  closed 
with  tightly-titting  india-rubber  stoppers.  On  introducing  the- 
material  experimented  with  into  the  apparatus,  it  sometimes  happens 
that  a  portion  remains  adhering  to  the  side  tube,  the  thermometer,. 
or  the  stirrer.  The  inner  tube  should  then  be  i-emoved  from  the 
vessel  B,  and  inclined,  so  that  the  solvent  enters  the  side  tube,  and,  aftei- 
dissolving  the  substance  remaining  in  this,  is  made  to  wash  the  stirrer 
and  thermometer  when  the  tube  is  returned  to  its  original  position. 
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In  liquids  Avhicli  do  not  readily  crystallise,  crystallisation  may  be 
induced  by  introducing  a  small  quantity  of  the  previously  crystallised 
solyent.  In  the  tube  A  of  the  sketch,  a  small  quantity  of  the  solvent 
is  placed,  and  after  being  drawn  into  the  tube  B,  closed  at  the  top  by 
means  of  the  pinch-cock  C,  it  is  submitted  to  a  temperature  suffi- 
ciently low  to  cause  crystallisation.  On  withdrawing  B  from  A,  and 
warming  slightly,  the  solid  becomes  sufficiently  detached  to  allow  a 
small  portion  to  fall  from  the  tube  on  opening  the  pinch-cock.  B  is 
then  replaced  in  A,  and  left  in  the  freezing  mixture  until  again 
required. 

The  above  apparatus  may  be  employed  not  only  with  substances 
solidifying  at  low  temperatures,  but  also  with  solvents  which  are 
themselves  solid  at  ordinary'  temperatures.  The  author  quotes  experi- 
ments with  phenol  and  with  naphthalene  as  solvents  in  illustration  of 
this,  in  which  cases  the  outer  vessel  C  was  replaced  by  a  beaker 
filled  with  water  and  by  means  of  a  thermostat  kept  constantly  at  a 
temperature  a  little  below  that  at  which  the  solvent  melts. 

H.  C 
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Thermal  Potential  for  Dilute  Solutions.  By  E.  Riecke 
(Ann.  Phys.  Chtm.  jl].  42,  453— .301;.— The  author,  taking  the 
fundamental  equation  of  Gibbs  as  his  basis,  calculates  the  potential 
for  the  components  of  a  dilute  solution  ;  and  then  applies  his  results 
to  the  consideration  of  various  phenomena  that  such  a  solution 
exhibits.  He  thus  deduces  the  laws  regulating  the  lowering  of 
vapour  pressure,  the  depression  of  the  freezing  point,  dissociation  of 
electrolytes,  the  distribution  of  a  substance  between  two  solvents,, 
osmotic  pressure,  diminution  of  solubility,  and  the  absorption  of  gases. 
The  results  he  obtained  are  identical  with  those  got  experimentally^ 
or  derived  theoreticallv  by  other  methods  (compare  Planck,  Ann^ 
Phys.  Cliem.  [2],  32.  485).  J.  W. 

Discussion    on   the    Theory    of   Solution  (Bn'tifh  Association 
Beporl,  IS'JO,  311 ;  Chem.  Xei'-,,  62,  Ibo.  194  :  63.  147,  157,  169  ;  and 
Zeit.  f.  PhysiLal.  Chem.,  7,  378 — i26). — S.  U.  Pickering  (who  opened 
the  discussion  with  a  paper  on  the  "  Present  Position  of   the  Hydrate 
Theory  of  Solution  ")  said  :  "When  a  definite  solid  hydrate  ciystallises 
from  a  solution,  the  existence  of  some  molecules  of  this  hydrate  in 
the  liquid  can  scarcely  be  denied,  bat  it  does  not  follow  that  every 
liquid  hydrate  can    be  obtained  in  the  solid  condition.     Evidence  of 
such  uncrystallisable  compounds  must  be  sought  in  the  existence  of 
iiTegularities  in  the  properties  of  the  solution  when  its  composition 
is  varied  regularly.      The  author's  work  on  sulphuric  acid   (Trans., 
1890,  338)  and  other  substances,  has  shown  that  such  irregularities, 
consisting  of  definite  changes  of  curvature  in  the  figures  representing- 
the  various  properties,  exist,  that  the  position  at  which  they  occur  is 
the   same  whatever  property  is   examined,  and,  moreover,  that  this 
position  corresponds  wherever  it  can  reasonably  be  expected  to  do  so, 
with  simple  molecular  proportions.     Similar  irregularities  are  noticed 
with   very  weak  solutions,   indicating  the   existence  of  hydrates  of 
great  complexity.      The  lowering  of  the  freezing  point  of   several 
solvents  must,  even  on  the  physical  theories,  lead  to  the  conclusion 
that  liquid  molecules  are  often  very  complex.     A  careful  examina- 
tion   of    the    freezing    points    shows    that    the    molecular    depres- 
sion (that  produced  by  one  molecule  dissolved  in  100  molecules  of 
solvent)  is  by  no  means  a  constant,  but  varies  with  the  nature   of 
the  solvent  and  of  the  dissolved  substance,  and  also  varies  irregu- 
larly with  the  strength  of  the  solution,  even  when  this  is  very  small, 
and  when  the  dissolved  substance  is  not  an  electrolyte.     Such  varia- 
tions  and  irregularities  can  only  be   attributed  to  the  existence  of 
disturbing  causes  (such  as  hydi-ates),  and  they  are  inconsistent  with 
any  purely  physical  theory  of    solution.     The  depression  with  very 
strong  solutions  is  generally  abnormally  large,  whereas  according  to 
the  physical  theory  the  reverse    should    be   the   case.     With  every 
solvent  there  are  instances  of  substances  which  on  dissolution  pro- 
duce only  half  the  normal  depression  of  the  freezing  point,  this  ab- 
normal action  being  attributed  to  the  acting  molecule   consisting  of 
two  fundamental  molecules:  in  the  case  of  ^Yater  the  smaller  value- 
are  regarded    as  noiinal,  and  the  larger  as  abnormal,  their    abnor- 
mality being  due  to  the  dissociation  of  the  molecule  into  two  or  more 
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ions.     This   view  is    irreconcilable  with   Kaoult's   constant  of  0'6S°^ 

for   the  molecular    depression,  for  the  smaller  value  in  the  case  of 

water  is    1°"03,  and    this  would   necessitate    the  acting  molecule  of 

1"03 
water   being  7--,,,  or  l^HjO.     Other   objections    are    raised   against 

the  dissociation  theory;  thus,  the  stability  as  evinced  by  the  heat  of 
formation  as  well  as  by  the  chemical  properties  of  many  of  the  sub- 
stances said  to  be  dissociated,  is  contrasted  with  the  instability  ot 
many  of  those  which  are  represented  as  remaining  intact  :  again,  the 
heat  evolved  in  the  dissolution  of  hydrochloric  acid  cannot  be 
attributed  to  dissociation  into  ordinary  atoms  (for  such  a  dissociation 
must  absorb  heat),  and  it  has,  therefore,  to  be  attributed  to  the  com- 
bination of  electric  charges  with  the  atoms,  a  view  which  endows  an 
electric  charge  with  an  attribute  possessed,  as  far  as  we  know,  by 
matter  only.  Ostwald's  experiment  of  producing  electrolysis  by  a 
cm-rent  of  electrostatic  origin  cannot  prove  the  pre-existence  of  free 
ions  in  solution,  for,  if  the  conservation  of  energy  is  to  hold,  euei'gy  in 
some  form  must  have  been  expended  on  the  solution,  and  there  is 
nothing  to  show  that  it  has  not  been  utilised  in  bringing  abont  the 
decomposition  of  the  molecules.  An  outline  is  then  given  of  the 
views  Avhich  the  author  has  propounded  as  to  the  freezing  points  of 
solutions,  according  to  which,  by  taking  into  account  the  existence  of 
hydrates  as  well  as  the  ruechanical  effect  produced  by  introducing 
foreign  molecules  into  a  solvent,  the  depression  of  the  freezing  point 
of  water  by  sulphuric  acid  may  be  calculated  as  far  as  — 84°,  or 
30  per  cent.  (Proc,  1889,  149)  ;  the  concordance  is  so  good  that  the 
composition  of  the  hydrates  may  be  calculated  from  the  observed 
freezing  points,  and  these  hydrates  are  found  to  agree  with  those  in- 
dicated by  the  study  of  the  cui'ves  representing  the  various  proper- 
ties of  the  solutions.  In  the  case  of  weak  solutions,  the  lowering 
which  can  be  attributed  to  chemical  causes  alone  is  but  a  small  por- 
tion of  the  total  lowering,  and  this  accounts  for  the  approximate 
regularity  and  constancy  observed  with  such  solutions,  and  the 
approximate  validity  of  calculations  based  on  purely  physical  views, 
even  though  solutions  may  be  ti'uly  chemical  in  their  origin  and 
nature. 

J.  H.  Gladstone  said  that  siibstances  generally  have  the  same 
molecular  refraction  in  whatever  solvent  they  are  dissolved,  and  a 
solution  has  the  same  specific  refractive  energy  as  the  mean  of  those 
of  the  solvent  and  the  dissolved  substance :  ammonia  dissolved  in 
alcohol  has,  naoreover,  the  same  value  as  gaseous  ammonia.  Water 
as  a  solvent  behaves  anomalously ;  the  haloid  salts  exhibit  a  higher 
refraction  and  dispersion  in  water  than  that  given  by  calculation ;  in 
water,  also,  the  refraction  increases  with  dilution  up  to  a  certain  extent 
and  then  becomes  constant,  whilst  in  other  solvents  dilution  has  no 
effect;  this  difference  the  speaker  considered  w^as  evidently  not  de- 
pendent on  the  dissolved  substance  being  an  electrolyte  or  not. 
With  hydrochloric  acid,  he  had  obtained  results  analogous  to  W.  H. 
Perkin's  magnetic  rotation  results ;  in  isoamyl  oxide,  the  acid  gives 
the  theoretical  value  (11"25)  ;  in  water,  it  g'ives  a  value  3'15  higher; 
as  free  chlorine  and  hydrogen  would  give  a  smaller  value  than  the 
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compound,  and  as  the  addition  of  water  of  hydration  would  probably 
not  affect  the  value  at  all,  no  conclusions  in  favour  of  either  the 
dissociation  or  the  hydration  theory  can  be  drawn  from  these  results, 
and  the  speaker  could  only  infer  that  some  profound  and  at  present 
unknown  change  is  effected  on  the  constitution  of  many  substances 
by  dissolving  them  in  water. 

S.  Arrhenius  communicated  a  statement  to  the  effect  that  a 
decrease  in  the  molecular  depression  of  the  freezing  point  with  an 
increase  of  concentration  was  not  a  consequence  of  the  law  of  osmotic 
pressure.  Yet  Beckmann's  and  Eykman's  determinations  show  that 
such  a  decrease  occurs  in  the  majority  of  cases.  Owing  to  electrolytic 
■dissociation,  the  molecular  depression  should  not  be  a  constant  in- 
dependent of  concentration  in  the  case  of  weak  solutions  of  electro- 
lytes. Taking  a  certain  value  for  the  conductivity  of  an  infinitely 
dilute  solution  of  sulphuric  acid,  he  showed  that  the  calculated  de- 
pression agrees  with  Pickering's  observed  values  within  experimental 
<3rror  as  far  as  a  strength  of  1  per  cent.,  or  a  depression  of  O'-i",  and 
fairly  well  as  far  as  4  per  cent.,  or  16°. 

J.  Walker  said  that  Arrhenius'  objection,  that  electrolytic  dissocia- 
tion had  not  been  taken  into  considei'ation,  applied  to  almost  all  of 
the  instances  tabulated  by  Pickering. 

W.  Ramsay  suggested  that  it  was  not  inconceivable  that  complexes 
of  the  dissolved  substance,  compounds  of  the  latter  with  the  solvent, 
and  also  the  ions  resulting  from  its  dissociation,  might  all  coexist  in 
■solution. 

H.  E.  Armsteoxg  said  that  the  dissociationists  regarded  the 
neutralisation  of  an  acid  by  an  alkali  as  consisting  solely  of  the  for- 
mation of  water  from  some  of  the  ions  constituting  the  reagents. 
Water  and  hydrochloric  acid  are  thus  regarded  as  being  compounds 
of  a  totally  different  oi-der,  the  former  undissociated,  the  latter  nearly 
■entirely  dissociated,  a  proposition  opposed  to  known  facts  of  chemistry, 
and  also  to  the  behaviour  of  these  substances  at  high  temperatures. 
He  considered  that  the  numerical  agreements  between  theory  and 
practice  did  not  prove  the  correctness  of  the  dissociation  theory  ; 
electrical  resistance  was,  no  doubt,  a  measure  of  the  activity  of  a 
substance,  and  it  could,  therefore,  be  successfully  used  in  applying  a 
correction  for  the  superior  activity  of  compounds  in  various  cases, 
but  this  superior  activity  might  be  either  chemical  or  physical  in  its 
nature. 

G.  Fitzgerald  said  that  there  must  necessarily  be  a  connection 
between  many  physical  properties.  The  connection  between  electric 
conducti^^ty  and  osmotic  pressure  was  a  very  important  one,  and  he 
proposed  that  the  quality  measured  by  the  former  shoukl  be  termed 
the  "  measure  of  ionisation  "  instead  of  the  "  ratio  of  dissociation  " 
or  the  "  measure  of  affinity."  He  objected  to  the  use  of  the  terra 
"  dissociation  "  on  the  ground  that  the  ions  supposed  to  be  pi'esent 
were  still  held  together  somehow,  so  that  they  could  not  diffuse  away 
from  each  other.  He  considered  that  the  ions  could  not  be  inde- 
pendently mobile  in  the  liquid,  and  that  the  role  of  the  solvent  is 
not  merely  to  give  the  ions  space  to  resolve  themselves,  for  different 
solvents  act  differently  towards  the  same  substance.     Yan't  Hoff's 
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argument  that  osmotic  pressure  is  due  solely  to  the  kinetic  pressure 
of  the  molecules  oi"  ions  does  not  necessitate  the  conclusion  that  the 
forces  between  these  are  small,  but  raerely  that  the  space  -within 
which  they  are  bombarding  is  small  compared  with  the  space  rate  of 
variation  of  these  forces.  He  regarded,  however,  the  whole  of 
Van't  Hoff's  argument  as  fallacious,  for  according  to  it  one  salt 
molecule  could  never  produce  osmotic  pressure  in  its  own  neighbour- 
hood by  any  forces  of  attraction  between  it  and  the  solvent ;  this 
he  considered  to  be  erroneous,  for  if  the  semipermeable  mem- 
brane were  affected  by  the  salt  to  a  smaller  degree  than  the  water, 
there  would  be  a  difference  of  pressure  in  the  solvent  near  and  far 
from  the  salt,  and  this  would  act  on  the  semipermeable  membrane 
even  though  it  were  permeable  to  the  solvent.  He  considered  that 
there  were  other  explanations  preferable  to  that  given  by  Van't  Hoff. 
The  mobility  of  the  ions  required  by  the  laws  of  electrolysis  is  not 
greater  than  that  required  by  osmotic  pi"essure,  and  does  not  necessi- 
tate true  dissociation.  The  continual  interchange  of  atoms  in  con- 
tiguous molecules,  which  Williamson's  and  Clausius'  theories  alone 
require,  is  sufficient  for  this  purpose,  and  such  interchange  may  be 
effected  by  the  formation  of  complex  molecules  followed  by  tauto- 
merism.  He  considered  it  undoubted  that  solution  is  a  true  chemical 
combination.  He  thought  that  the  energy  required  for  dissociation 
might  be  supplied  by  assuming  an  affinity  of  the  element  for  elec- 
tricity, or  supposing  the  ions  to  be  allotropic  atoms  with  different 
internal  energy  from  that  possessed  by  ordinary  atoms  ;  on  the  former 
assumption,  however,  the  atom  with  its  electrical  charge  combined 
would  not  be  acted  on  by  electrical  forces  required  in  the  manner  to 
explain  electrolysis,  and  he  thought  that  the  facts  of  solution  might 
be  explained  more  simply  by  chemical  combination  than  by  the  idea 
of  allotropic  atoms.  He  did  not  consider  that  the  explanation  offered 
by  the  dissociationists  as  to  the  heat  of  neutralisation  explained 
anything.  A  rough  calculation  led  to  the  estimate  that  an  atom 
would  acquire  its  ionic  velocity  in  10"^^  of  a  second  and  10"-''  of  a 
centimetre,  in  which  case  Ohm's  law  would  not  fail  owing  to  the 
smallness  of  the  intermolecular  bombardment  differences  until  the  rate 
of  the  alternating  current  is  comparable  with  that  of  light. 

O.  Lodge  thought  that  the  moment  during  which  molecules  are 
changing  partners  (a  change  proved  by  the  existence  of  double  de- 
composition) afforded  an  instant  of  potential  dissociation  sufficient  to 
account  for  electrolysis ;  if,  however,  this  instant  were  not  long 
enough,  we  might  fall  back  on  the  outlying  atom  stragglers  of  gross 
complex  molecules  without  admitting  that  extreme  state  of  dissocia- 
tion which  the  physicists  maintain.  He  had  objected  to  Ostwald's 
experiment  of  producing  electrolysis  by  an  electrostatic  charge  on 
the  ground  that  the  experiment  was  an  imaginary  one  (see  Ostwald's 
remarks  below),  but  even  if  it  could  be  performed,  the  accepted  laws 
of  electrolysis  would  enable  us  to  predict  what  would  happen,  the 
results  being  the  same  as  if  the  current  were  derived  from  a 
oattery. 

W.  OsTWALD  said  that  if  a  current  from  a  battery  is  led  into  two 
beakers  containing  copper  sulphate  solution,  connected   by  a  siphon 
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with  its  ends  covered  by  a  membrane,  and  filled  with  potassium 
ferrocyanide  solution,  a  deposit  of  copper  ferrooyanide  is  formed  on 
the  membrane,  and  through  this  no  copper  salt  can  pass ;  after  a 
time,  a  deposit  of  metallic  copper  forms  on  the  positive  side  of  the 
membrane,  showing-  that  the  latter  is  impermeable  to  the  copper  ions; 
these  get  filtered  off,  the  electric  charges  with  Avhich  they  were  com- 
bined alone  pass  through  the  membrane.  K  and  CI  ions  pass  through 
a  ferrocyanide  membrane,  Ba  and  FeCeNo  ions  do  not.  In  a  salt  which 
consists  of  one  ion  which  can  pass  and  one  which  cannot,  such  as 
barium  chloride,  the  former  passes  to  a  certain  extent,  but  is  pre- 
vented from  going-  far  by  the  negative  charge  on  it  being  attracted 
by  the  positive  charge  on  the  other  ion  which  remains  on  the  other 
side  of  the  membrane.  This  explains  why  the  ions  cannot  be 
sepai'ated  by  diffusion.  The  addition  of  an  ion  which  can  pass,  such 
as  K,  to  the  barium  chloride  allows  the  chlorine  of  the  latter  to  pass 
freely ;  but  this  might  be  due  to  previous  double  decomposition, 
potassium  chloride  being  formed  ;  but  the  free  passage  of  the  CI  ions 
may  also  be  effected  by  placing  other  positive  ions  capable  of  pass- 
ing' on  the  other  side  of  the  membrane,  as,  for  instance,  copper 
nitrate  ;  the  CI  ions  then  pass  freely  in  one  direction  and  the  NO3 
ions  in  the  opposite  direction :  here  no  double  decomposition  is 
possible  and  the  results  can  only  be  explained  by  free  migrating 
ions.  He  considered  that  the  energy  required  to  dissociate  a  com- 
pound into  its  ions  might  be  much  less  than  that  required  to  dis- 
sociate it  into  ordinary  uncharged  atoms.  It  was  impossible  to  deny 
that  the  facts  coiild  be  explained  by  theories  other  than  Arrhenius' 
dissociation  theoiy,  but  the  latter  is  consistent  with  a  very  great 
number  of  facts.  The  experiment  which  Pickering  and  Lodge  had 
referred  to  had  actually  been  successfully  performed,  and  no  more 
involved  the  creation  of  energy  than  the  production  of  a  spark  from 
bodies  charged  b}"  induction.  He  considered  that  the  opposition  of 
chemists  to  the  dissociation  theory  was  merely  a  matter  of  feeling 
similar  to  that  which  led  them  for  a  time  to  oppose  the  idea  of  the 
dissociation  of  ammonium  chloride  by  heat.  The  dissociation  theory 
explains  the  difference  between  the  behaviour  of  electrolytes  and 
organic  compounds  as  analytical  reagents.  The  law  of  constant  pro- 
portion is  no  argument  against  the  theory,  for  the  ions  are  charged 
with  equal  quantities  of  opposite  electricities,  and,  for  the  solution  to 
be  electrically  neutral,  these  electricities,  and,  consequently,  the 
different  ions,  must  be  present  in  equivalent  pi'oportions.  In  answer 
to  Armstrong,  he  pointed  out  that  pure  hj^drochloric  acid,  like  pure 
water,  was  a  non-conductor,  and  the  latter,  like  the  former,  would  be  a 
conductor  in  a  suitable  solvent :  there  Avas  already  some  evidence  that 
water  was  dissociated  to  a  small  extent. 

J.  Van't  Hoff  said  that  in  dilute  solutions  a  law  corresponding  with 
Avogadro's  existed,  and  dissociation  into  ions  was  a  necessary  con- 
vsequence  of  this.  The  action  on  the  semipermeable  membrane  is  due 
to  the  shock  of  the  dissolved  molecules  and  also  to  the  difference  of 
the  forces  acting  on  them  (?  on  it)  from  the  solvent  on  one  side, 
and  from  the  solution  on  the  other.  The  result  of  the  shock  is  directly 
nropcrtional  to  the  concentration,  while  that  of  the  attraction  is  pro- 
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portional  to  its  square,  so  that  the  latter  vanishes  in  dilute  solutions, 
and  the  shock  is  alone  the  origin  of  pressure.  Although  these  views 
are  intended  more  to  popularise  than  to  prove  the  laws  in  question, 
Van  der  Waals'  investigation  of  the  kinetics  of  the  action  leads  to  a 
precisely  similar  result.  According  to  his  own  theory,  the  depression 
of  the  freezing  point  is  not  independent  of  the  nature  of  the  solvent, 
and  Raoult  himself  has  abandoned  his  empirical  constant  in  favour  of 
Van't  Hoff's  formula. 

W.  N.  Shaw  took  objection  to  some  of  the  substances,  such  as  the 
mouohydrate  of  sulphuric  acid,  which  Pickering  quoted  as  solvents. 
He  considered  that  a  solvent  could  not  be  considered  as  inert  if  it 
caused  the  dissociation  of  the  dissolved  substance.  He  alluded  to 
stannic  chloride  (Phil.  Mag.,  1890,  383)  as  a  substance  Avhich  is  con- 
verted into  an  electrolyte  by  the  addition  of  alcohol  or  water,  but  not 
by  the  addition  of  chloroform  or  hydrogen  sulphide,  chemical  action 
accompanying  the  change  in  the  former  case. 

S.  PiCKERiXG  pointed  out*  that  none  of  the  positive  arguments  in 
favour  of  the  existence  of  hydrates  in  solution  had  been  refuted. 
There  were  difficulties  in  applying  Kohlrausch's  conductivity  values 
for  the  calculation  of  the  freezing  points  of  sulphuric  acid,  and,  even  if 
"we  can  correct  the  irregularities  of  the  freezing  points  b}'  the  irregulari- 
ties of  the  conductivities,  this  does  not  explain  the  existence  of  these 
irregularities ;  and  their  existence  is  inconsistent  with  any  purely 
physical  theory ;  moreover,  non-electrolytes  exhibit  similar  irregulari- 
ties. The  concordance  exhibited  by  Arrhenius'  calculations  extended 
to  0'4°  only,  the  total  depression  to  80° :  an  extension  of  the  calcu- 
lations to  stronger  solutions  exhibits  eiTors  of  different  signs  in 
different  parts,  and  these  finally  attain  a  magnitude  of  60°.  Calcula- 
tions on  his  own  theory  agreed  with  the  observed  values  as  far  as  a 
depression  of  at  least  34°.  Although  Van't  Hoffs  equation  repre- 
sented the  molecular  depression  to  be  independent  of  the  nature 
or  amount  of  the  dissolved  substance,  yet  both  these  affected  it. 
The  conservation  of  energy  could  not  be  said  to  be  in  open  contra- 
diction to  the  dissociation  theory  if  snificient  hypotheses  were  made 
respecting  the  energy  of  the  ions,  yet  these  hypotheses  themselves 
appeared  to  be  in  practical  contradiction  to  the  conservation  of  energy. 
They  involve  either  the  introduction  of  electric  charges  from  nowdiere 
capable  of  combining  with  matter  to  generate  heat,  or  else  they  hypo- 
thecate a  new  form  of  atom  which  shall  be  niiiius  that  free  energy 
which  an  ordinary  atom  possesses.  S.  U.  P. 

Deduction  from  the  Gaseous  Theory  of  Solution.  By  O. 
Masson  {Xat lire,  4:3,  345 — 349  ;  Zeif.  physical.  Cheui.,  7,  500 — olO).— 
lu  every  simple  solution  the  dissolved  substance  may  be  regarded  as 
distributed  throughout  the  whole  bulk  of  the  solution.  Its  total 
volume  is  therefore  that  of  the  solution,  the  solvent  playing  the  part 
of  so  much  space  ;  and  its  specific  volume  is  the  volume  of  that 
({uantity  of  the  solution  which  contains  1  gi-am  of  the  substance.  To 
avoid  confusion  it  is  best  to   speak  of  this  as  the  specific   solution 

*  The  whole  of  Pickering's  answer  appeared  in  the  CJiemical  Neics  only. 

3  <7  2 


792  ABSTRACTS   OF   CHEMICAL  PAPERS. 

volume  of  the  substance.  It  is  obviousl}-  in  inverse  ratio  to  the  con- 
centration. 

Imagine  a  soluble  solid  in  contact  "«4th  water  at  a  fixed  temperature. 
The  substance  exercises  a  certain  osmotic  pressure,  in  light  of  which 
it  proceeds  to  dissolve.  This  pressure  is  analogous  to  the  vapour 
pressure  of  a  volatile  substance  in  space,  the  space  being  here  repre- 
sented by  the  solvent ;  and  the  process  of  solution  is  analogous  to 
that  of  vaporisation  (Xerust,  Abstr.,  1890,  3).  If  thei'e  is  enough 
water  present,  the  whole  of  the  solid  will  go  into  solution,  just  as  the 
whole  of  a  volatile  substance  will  volatilise  if  the  available  space  is 
sufficient.  If  the  solvent  is  present  in  excess,  the  solution  foi-med 
will  be  unsaturated,  and  the  dissolved  matter  will  be  in  a  state  com- 
parable to  that  of  an  unsaturated  vapour  ;  but  if  there  is  not  excess  of 
the  solvent  present,  a  saturated  solution  Avill  be  obtained  in  presence 
of  undissolved  solid,  just  as  we  raaj  have  a  saturated  vapour  in  the 
presence  of  its  own  liquid  or  solid. 

Suppose  now  that  the  temperature,  in  place  of  being  fixed,  is 
allowed  to  vary,  a  rise  of  temperature  will  disturb  equilibrium,  and 
its  re-establishment  would  necessitate  increased  solution  or  vaporisa- 
tion, as  the  case  may  be.  In  the  case  of  a  volatile  liquid,  it  will 
become  more  volatile  as  the  temperature  rises,  until  when  the  critical 
tempei'ature  is  reached  it  becomes  infinitely  volatile,  and  for  higher 
temperatures  can  no  longer  exist  in  the  presence  of  its  own  vapour^ 
no  matter  how  great  the  pressui*e  may  lae.  And  from  the  analogy 
between  solution  and  vaporisation,  we  may  expect  for  every  substance 
and  its  solvent  a  definite  temperature,  above  which  the  substance 
cannot  exi.st  in  presence  of  its  own  solution.  This  may  be  spoken  of 
as  the  critical  solution  temperature. 

The  solution  of  a  solid  substance  has  here  been  compared  to  the- 
vaporisation  of  a  volatile  liquid,  but  for  purposes  of  a  stricter  analogy 
volatile  solids,  such  as  camphor  or  iodine,  may  be  taken.  A  volatile 
solid  will  not  reach  its  critical  point  without  having  first  melted  at 
some  lower  temperature,  and  a  similar  change  should  be  exhibited  in 
the  solution  process.  At  some  definit-e  temperature  below  that  of 
infinite  solubility,  we  may  expect  the  solid  to  melt.  This  solution 
melting  point  will  not  be  identical  with,  but  lower  than,  the  true 
melting  point  of  the  solid,  owing  to  solution  of  the  solvent  in  the 
liquid,  which  will  take  place  in  accordance  with  the  rule  of  reciprocal 
solubility. 

The  above  hypothesis  demands  that  increase  of  solubility  with  rise 
of  temperatui-e  shall  be  as  genei-al  a  law  as  increase  of  vapour 
pressure.  It  seems  to  demand  some  connection  between  the  true 
mieltiug  points  of  salts  and  the  rates  of  their  increase  of  solubility, 
a  relation  establi.shed  in  a  general  way  by  Tilden  and  Shenstone 
(Abstr.,  1884,  254).  Further,  whilst  no  case  is  known  of  a  solid  sub- 
stance having  as  such  infinite  solubility  in  any  simple  solvent,  several 
cases  ai'e  known  of  liquids  of  infinite  solubility,  and  also  of  solids 
which,  after  they  have  melted  in  presence  of  their  own  solutions, 
become  at  some  higher  temperature  infinitely  soluble.  The  observa- 
tions of  Alexeeff  (Abstr.,  1886,  847)  more  particularly  show  that  two 
liquids  become  one  homogeneous  solution  at   a   temperature  which 
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depends  on  the  ratio  of  the  original  ingredients.  Tliere  is  one  ratio 
which  demands  a  higher  temperature  than  any  other ;  this  is  the 
critical  solution  teniperature,  above  which  either  ingredient  is  infi- 
nitely soluble  in  the  other. 

From  the  observations  of  Aloxecff  on  the  solubility  of  aniline  in 
water  and  of  water  in  aniline  at  different  temperatures,  the  author 
deduces  experimental  evidence  in  favour  of  the  above  ^liews.  He 
also  calculates  the  specific  solution  volumes  of  aniline  iu  water  at 
different  temperatures,  and  plots  the  values  against  the  temperature. 
The  curve  so  obtained  is  strikingly  similar  to  tiic  curve  given  by 
Ramsay  and  Young  for  the  specific  volume  of  alcohol  and  its  satu- 
rated vapour  at  different  temperatures,  thus  affording  additional 
support  to  the  view  that  solution  and  vaporisation  are  perfectly 
analogous  processes.  H.  C. 

Deductions  from  the  Gaseous  Theory  of  Solution.     By  S.  U. 

PiCKEi;i\(i  (Nature,  43,  -iSS). — When  water  ci-ystallises  from  a  solu- 
tion by  cooling,  the  tendency  of  the  water  molecules  to  coalesce  will, 
on  the  hydrate  theory,  be  partly  counterbalanced  by  the  attraction  of 
the  other  substance  present,  so  that  the  freezing  point  will  be  lower 
the  more  of  the  other  substance,  say  salt,  there  is  present.  Similarly, 
the  temperature  of  ci-ystallisation  of  the  salt  from  strong  solutions 
5iust  be  lower  the  more  water  there  is  present.  The  curve  formed 
by  the  latter  temperatures  gives  what  is  generally  termed  the  solu- 
bility of  the  salt  in  water,  and  the  solubility  is  thus  seen  to  increase 
with  temperature.  At  a  temperature  above  that  of  the  solidifying 
point  of  the  salt,  no  salt  will  be  able  to  crystallise,  and  the  solubility 
of  it  in  water  will  be  infinite  ;  whilst  at  temperatures  above  the  solidi- 
fying points  of  both  salt  and  water,  the  mutual  solubility  of  these 
will  be  infinite,  and  a  homogeneous  liquid  will  be  produced.  Similar 
results  will  be  obtained  if  the  two  substances  separate  in  the  liquid, 
instead  of  the  solid,  condition,  and  hence  the  existence  of  a  "  critical 
solution  temperature  "  may  be  deduced  from  the  hydrate,  as  well  as 
the  gaseous,  theory  of  solution  (see  preceding  abstract).  The  autho]- 
considers  that  the  fact  that  osmotic  pressure  is  numerically  equiva- 
lent to  what  the  gaseous  pressure  of  the  dissolved  substance  would  be, 
does  not  prove  that  this  substance  is  a  gas  when  dissolved.  The 
osmotic  pressure  has  not  yet  been  pi'oved  to  be  measured  by  hiiv'-, 
and  existing  evidence  is  strongly  opposed  to  the  idea  that  the  solvent 
only  "  plays  the  part  of  so  much  space."  The  only  explanai  ion  yet 
offered  by  the  supporters  of  the  gaseous  theory  as  to  the  cause  of  a 
.solid  dissolving  at  all  is  that  it  "  exercises  a  certain  jiressure,  in 
right  of  which  it  proceeds  to  dissolve,"  and  the  author  calls  on 
them  to  substantiate  the  existence  of  a  pressure  which  has  not  yet 
been  recognised.  S.  U.  P. 

Some  Ideas  about  Solution.  By  W.  Ramsay  (Zeit.  physihal, 
Chem.,  7,  .511 — .513). — The  curves  constructed  by  Masson  (this  vol., 
p.  791)  for  the  specific  solution  volumes  are  isobaric  curves.  The 
data  of  Alexeeff  are  not  sufficient  to  serve  for  the  construction  of 
the  isothermal  curves,  but  were  it  possible  to  determine  the  osmotic 
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pressures  of  the  different  mixtures,  isothermal  curves  could  then  h& 
obtained  analog'ous  to  those  of  Andrews  and  others  for  gases.  Such 
solution  isothermals  should  be  similar  in  form  to  the  isothermals  for 
gases. 

If  we  imagine  the  isothermal  curve  for  solutions  to  be  of  similar 
form,  say,  to  that  of  Andrews  for  carbonic  anhydi-ide,  the  continuous 
passage  of  gas  to  liquid  in  the  latter  case  would  be  replaced  by  a 
continuous  change  from  the  one  solvent  to  the  other  in  the  former. 
In  that  portion  of  the  curve  which  represents  the  period  of  transition 
from  gas  to  liquid,  we  may  have  represented  certain  labile  conditions 
which  it  is  possible  to  realise,  such  as  that  in  which  the  gas  exists  at 
a  pressure  above  that  i-equired  for  liquefaction,  and  that  in  which  the 
liquid  exists  at  a  pressiu^e  below  that  under  which  vaporisation  usually 
takes  place.  In  the  case  of  solutions,  the  first  of  these  conditions 
would  find  its  analogue  in  the  phenomenon  of  supersaturatiou,  as  for 
example  in  the  case  noticed  by  Nicol,  of  the  dissolution  of  anhydrous 
sodium  sulphate  in  a  saturated  solution  of  the  same  salt.  The  second 
condition  may  perhaps  correspond  with  that  in  which  a  syrup  is 
tbi'med,  as  when  at  high  temperature  water  dissolves  in  cane-sugar, 
and  the  liquid  on  cooling  remains  viscid  without  crystallising. 

The  suggestion  is  also  made  of  the  possibility  of  determining  the 
specific  heats  for  constant  osmotic  pressure  and  for  constant  concen- 
tration, and  of  studying  the  isentropic  relations  in  the  case  of  solu- 
tions. H.    C. 

Solubility  of  some  Substances  in  Mixtures  of  Water  and 
Alcohol.  By  G.  BODLAXDER  (Zeif.  jjliysihal.  Chem.,  7,  oOb — 322). — 
Although  many  experimental  data  exist  with  reference  to  the  influence 
on  the  solubility  of  a  substance  in  water  exercised  by  the  presence  of 
a  third  substance,  no  generalisations  have  up  to  the  present  been 
effected,  with  the  exception  of  the  laws  which  Xernst  has  shown 
(Abstr.,  1890,  3)  hold  in  the  case  of  electrolytes.  In  accordance 
w^ith  Nernst's  deductions,  a  third  substance,  if  a  non-electrolyte, 
should  exercise  no  influence  on  the  solubility,  and  should  itself  dis- 
solve in  an  aqueous  solution,  just  as  in  pure  water.  Hence  the  solu- 
bility of  a  substance  in  water  should  be  in  no  way  altered  by  the 
addition  of  alcohol  to  the  water,  provided  that  the  substance  itself  is 
quite  insoluble  in  alcohol. 

Experiments  on  the  solubility  of  a  number  of  substances,  both 
electrolytes  and  non-electrolytes,  in  mixtures  of  alcohol  and  water, 
prove,  however,  that  this  is  not  the  case.  If  in  100  c.c.  of  the 
alcoholic  solution  there  are  contained  S  grams  of  dissolved  substance, 
and  W  gi'ams  of  w^ater,  and  the  alcohol  exercises  no  influence  on  the 
solubility,  the  proportion  of  salt  to  water,  S/W,  should  remain  constant 
whatever  variation  takes  place  in  the  amount  of  alcohol  present. 
But  it  w'as  found  in  all  cases,  that  as  the  amount  of  alcohol  was 
increased,  the  ratio  S/W  decreased,  so  that  watei-  which  contains 
alcohol  in  solution  will  not  dissolve  any  thii-d  substance  to  the  same 
extent  as  pure  water,  and  the  solubility  will  decrease  as  the  amount 
of  alcohol  present  increases. 

Two  assumptions  may  be  made    with   reference  to  this  behaviour. 
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A  given  amount  of  water  may  be  able  to  dissolve  only  a  certain 
amount  of  alcohol  or  of  any  other  substance,  bnt  not  the  two  together, 
so  that  if  to  a  saturated  solution  of  the  one  a  quantity  of  the  other 
be  added,  the  water  will  be  divided  between  the  two,  to  the  exclusion 
of  a  certain  portion  of  the  substance  Avhich  it  originally  held  in  solu- 
tion. Or,  on  the  other  hand,  it  might  be  that  the  addition  of  alcohol 
to  water  effected  a  decrease  in  its  solvent  action  on  other  substances, 
comparable  with  the  reduction  which  it  effects  in  the  freezing  point. 
Both  these  assumptions,  and  the  further  deductions  "which  they 
involve,  are  fully  considered  by  the  author,  but  neither  appears  to  hold 
in  the  cases  studied. 

The  only  explanation  remainiug  of  the  influence  exei'cised  by  the 
alcohol  is  that  it  is  a  purely  mechanical  oue,  and  simply  due  to  the 
dilution  of  the  water,  and  consequent  distribution  over  a  larger  space. 
Theoretical  considerations  have  led  the  author  to  the  conclusion  that 
if  this  is  so  in  saturated  .solutions  of  a  substance  in  water  containing 
different  amounts  of  alcohol,  the  ratio  of  the  amount  of  water,  W,  to 
the  cube  I'oot  of  the  amount  of  the  dissolved  substance  should  be 
approximately  constant.  This  relation  is,  as  a  matter  of  fact,  found 
to  hold  experimentally  in  those  instances  which  have  been  quoted 
above. 

The  experimental  data  given  include  the  solubility  of  sugar,  potas- 
sium and  sodium  chlorides  and  nitrates,  and  ammonium  sulphate. 
In  all  these  cases  the  ratio  W/ ?/S  is  appro.ximately  constant.  With 
potassium  chloride  and  nitrate  and  sodium  nitrate,  the  values  at  first 
mcrease  slightly  with  increasing  amounts  of  alcohol,  and  then 
decrease,  a  behaviour  which  may  be  due  to  dissociative  or  associative 
changes.  In  the  case  of  sodium  chloi'ide,  a  marked  increase  in  the 
values  of  the  i-atio  takes  place  throughout  with  increasing  amounts 
of  alcohol.  But  if  the  assumption  is  made  of  the  existence  of  a 
hydrate,  XaClj^HjO,  and  the  results  calculated  on  this  basis,  the 
values  so  obtained  are  perfectly  similar  in  character  to  those  with  the 
other  salts  just  mentioned.  With  ammonium  sulphate,  difficulties 
were  experienced,  owing  to  the  separation  of  alcoholic  solutions  of 
this  salt  into  layers  (see  Trauhe  and  Xeuberg,  Abstr.,  1888,  783),  but 
by  considering  the  upper  and  lower  layers  in  each  case  separately, 
normal  results  were  obtained.  H.  C. 

Solubility  of  Mixed  Salts  in  Water.  By  G,  Bodlandee  (Zeif. 
physikal.  Chera.,  7,  358 — 367 J. — In  a  former  paper  (preceding 
abstract),  the  author  studied  the  solubility  of  various  substances  in 
mixtures  of  water  and  alcohol,  the  compounds  chosen  being  soluble 
in  water,  but  insoluble  in  alcohol.  He  now  investigates  the  effect 
produced  on  the  solubility  of  one  salt  in  Avater  by  the  addition  of 
another.  The  salts  chosen  were  sodium  nitrate  and  chloride,  and 
potassium  nitrate  and  chloride.  The  conditions  of  experiment 
differ  from  those  of  Nernst  and  Xoyes  (compare  Abstr.,  1890, 
3 ;  and  this  vol.,  p.  142)  in  so  far  as  the  above-mentioned  salts 
are  all  easily  soluble  in  water,  and  not  merely  slightly  soluble. 
As  in  the  case  of  the  addition  of  alcohol,  the  addition  of  a 
second  salt  diminishes  the  solubility  in  such  a  way  that   the  quotient 
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of  the  quantity  of  water  present  in  the  solution  by  the  cube  root  of 
the  quantity  of  original  salt  is  approximately  constant.  The  num- 
bers obtained  when  sodium  chloride  was  added  to  sodium  nitrate 
solution  would  appear  to  indicate  that  the  chloride  exists  as 
NaCl,2H,0.  J.  W. 

Determination  of  Affinity  Coefficients.  By  ]\J .  Conrad  and  C. 
Bktjckxer  (Zeit.  physikal.  Chem.,  7,  274 — 282  and  283 — 305)'. — The 
first  of  these  papers  deals  with  the  action  of  alkyl  iodides  on  the 
sodium  compounds  of  phenols  and  cresols.  The  methods  of  investi- 
gation have  been  described  in  former  papers  (compare  Abstr.,  1889, 
931 ;  1890,  4,  327,  and  1046).  The  action  of  methyl,  ethyl,  and 
propyl  iodides  on  sodium  phenoxide  dissolved  in  ethyl  a;nd  methyl 
alcohols  w^as  studied.  The  action  takes  place  more  rapidly  in  the 
former  than  in  the  latter  solvent.  As  in  former  cases,  methyl  iodide 
is  found  to  have  the  greatest,  and  propyl  iodide  the  least,  activity, 
that  of  ethyl  iodide  being  intermediate.  The  action  of  methyl  iodide 
only  on  the  sodium  compounds  of  the  cresols  was  examined.  The 
action  is  more  rapid  than  in  the  case  of  the  phenol  compound.  It  is 
also  most  rapid  with  paracrcsol,  and  least  with  orthocresol,  metacresol 
occuDving  exactly  a  mean  position  between  the  two. 

In  the  second  paper,  the  action  of  alkyl  iodides  on  ethereal  salts  of 
acetoacetic  acid  and  its  derivatives  in  the  presence  of  sodium  ethoxide 
is  considered.  In  this  case  also,  methyl  iodide  is  found  to  exceed  the 
other  alkyl  iodides  in  activity.  The  action  in  the  case  of  methyl 
acetoacetate  is,  on  the  other  hand,  slower  than  in  that  of  the  ethyl  salt. 
If  the  affinity  coefficient  for  ethyl  acetoacetate  be  taken  in  each  case 
as  100,  those  of  the  other  ethereal  salts  will  be : — 

i  Me 


Etlijl  acetoacetate 

Methyl  acetoacetate 

Ethyl  methylacetoacetate 

,,      ethyhacetoacetate 

,,      heptylacetoacetate 

allylacetoacetate   

.,       benzylacetoacetatc    

beiizoylacetoacctatc 

If  potassium  is  substituted  for  sodium  ethoxide,  the  action  in  the 
case  of  ethyl  acetoacetate  is  found  to  be  more  rapid.  Propyl  bromide 
acts  less  rapidly  than  propyl  iodide.  H.  C. 

Rate  of  Decomposition  and  Stereochemistry  of  Chlor- 
hydrins.  By  W.  P.  Evans  {Zeit.  physikal.  Chem.,  7,  337—357).— 
From  the  mode  of  formation  of  various  chlorhydrins,  the  author 
assicrns  to  them  appropriate  stereochemical  formula?.  These  formulae 
fall  into  four  classes  when  considered  with  respect  to  the  distance 
between  the  summits  of  the  carbon-tetrahedra  occupied  by  the 
chlorine  atom    and  the    hydroxyl    group.       It  is  assumed   that    the 


thyl  iodide. 

Ethyl  iodide. 

P 

■opyl  iodide. 

100 

100 

100 

56-7 

70-1 

8G-6 

— 

357 

— 

291 

343 

421 

273 

290 

— 

174 

197 

— 

— 

159 

— 

(Jl  -G 

70 

— 
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reaction  C1-R"-0H  +  KOH  =  RO  +  KCl  +  H,0  will  take  place 
the  more  readily,  the  nearer  the  chlorine  and  the  hydroxyl  are  to 
each  other  in  the  molecule.  Corresponding  to  the  stereochemical 
formula?,  then,  the  rates  of  decomposition  of  the  chlorhydrins  by 
potassium  hydi-oxide  solution  should  also  be  capable  of  being  arranged 
in  four  groups.  Measurements  were  made  at  different  temperatures 
to  test  the  validity  of  these  considerations.  The  following  table  con- 
tains the  coL'tficients  of  vclocitv  found  bv  the  author  : — 


24  -5'. 

34'. 

43 -6^ 

1. 

f  Trimethrlethylene  chlorhydrin. .  . . 
\  Dimethylcthylene  chlorhydriu  .... 
f  a-Dicblorhvdrin 

1-93 

1-73 

0-76 

0-32 

0  019 

0-0068 

0-0000 

.5  00 

4-70 

2-27 

0-54 

0-147 

0  019 

0-000 

d-uj 

11  00 
G'70 

9 

■<  3-Diehlorhvdrin 

0-9G 

3 

|_  i[ethvlethylcne  clilorliydrin 

Kthvlcne  clilorhydrin 

0  31 
0-052 

4. 

Trimetbylene  chlorhydrin 

0-000 

The  agi-eement  with  the  deductions  from  the  stereochemical  formula? 
is  satisfactory.  J.  W. 

Action  of  Water  on  Normal  Salts  of  Amines  of  the  Paraffins. 
By  A.  CoLMjx  {Con.^t.  rend.,  112,  tjlW— 022;.— If  a  hydrochloride  of 
an  amine  is  dissociated  by  water,  the  acid,  as  Berthelot  has  .shown, 
will  form  a  stable  combination  with  the  water,  whilst  that  portion  of 
the  base  Avhich  is  free  from  chemical  affinities  will  dissolve  in  the 
liquid  in  the  same  manner  as  a  gas,  and  will  have  a  definite  tension 
at  a  given  temperature.  If  air  is  passed  slowly  through  the  solution, 
the  air  saturated  with  aqueous  vapour  will  form  a  mass  of  gas  in 
which  the  amine  will  have  a  tension  proportional  to  its  tension  in  the 
liquid. 

Air  was  passed  into  solutions  of  equivalent  quantities  of  diisobutyl- 
amine  and  triethylamine  hydrochlorides  respectively  for  six  hours,  and 
the  acidity  of  the  liquid  was  then  determined.  With  solutions  con- 
taining 1  gram-mol.  per  litre,  the  ratio  of  the  loss  of  amine  at  100" 
Avas  diisobutylamine  :  triethylamine  :  :  25  :  13;  at  oQ — 58",  the  loss 
was  less  than  one-third  of  that  at  100°,  but  the  ratio  was  7  :  3,  or 
practically  the  same.  The  ratio  of  the  loss  from  a  solution  contain- 
ing 1  gram-mol.  per  litre  to  that  from  a  solution  of  half  the  strength 
was  as  1-4  :  1,  and  the  ratio  between  ^  gram-mol.  and  ^  gram-mol. 
was  likewi.se  l-l-  :  1,  It  follows  that  the  tension  of  dissociation 
diminishes  considerably  as  the  concentration  of  the  liquid  decreases. 
A  very  slight  excess  of  acid  prevents  any  sensible  loss  even  after 
six  hours  at  100".  '  C.   H.  B. 
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Coefficients  of  Volatility  for  Aqueous    Hydrochloric   Acid. 

By  R.  B.  AVabi.kr  (Chem.  Nnus,  63,  17— lb).— lUO  c.c.  of  hydro- 
chloric acid  of  known  strength  was  submitted  to  fractional  distilla- 
tion in  a  flask  of  250  c.c.  capacity,  placed  in  a  cylindrical  air-bath^ 
and  covered  with  a  conical  hood  of  sheet  copper  heated  in  such  a 
way  as  to  keep  the  temperature  of  the  iipper  part  of  the  flask  from 
40 — 50'^  above  the  boiling  point  of  the  liquid.  By  this  means  the 
condensation  of  moisture  upon  the  sides  of  the  flask  was  prevented,, 
and  the  distillate  obtained  really  represented  the  vapour  escaping 
from  the  surface  of  the  boiling-  liquid.  Successive  portions  of  the 
distillate  were  collected  in  receivers,  which  in  the  case  of  strong  acids 
contained  10  c.c.  of  water  to  absorb  acid  fumes.  The  several  frac- 
tions, after  weighing  in  well-stoppered  vessels,  were  titrated  against 
sodium  hydroxide,  or  against  centinormal  silver  solution  after  evaporat- 
ing with  excess  of  ammonia.  The  amount  of  water  present  in  any  frac- 
tion was  determined  by  deducting  the  weight  of  the  acid  from  the 
total  weight  of  the  fi^action ;  and  the  weights  of  water  and  acid  thus 
found  in  each  fraction  were  subtracted  successively  from  the  water 
and  acid  taken  to  find  the  composition  of  the  residue  after  removal  of 
this  fraction.  The  mean  composition  of  the  boiling  liquid  during  the 
removal  of  each  fraction  was  expressed  in  the  form  H2O  -|-  nHCl,. 
the  composition  of  the  distillate  being  H-.O  +  nHCA  or  H2O  -|-  vhHCI.. 
The  coefficient  v  was  then  found  by  dividing  n'  by  n.  Four  distilla- 
tions gave  2-5  pairs  of  values  (see  original)  which  could  not  be  all 
expressed  by  one  equation.  When  dilute  acid  {n  =  007  to  O'll) 
was  boiled  rapidly  (about  1  gram  distilling  over  per  minute),  the 
results  agreed  with  the  equation  v  =  445?i'\  When  strong  acid  was 
boiled  rapidly,  the  values  of  v  were  somewhat  greater  thau  would  be 
indicated  by  the  equation  last  given,  and  were  approximately  repre- 
sented by  V  =  3063n^.  These  two  empirical  curves,  which  occupy 
different  parts  of  the  field,  are  entirely  consistent  with  each  other,, 
but  must  be  regarded  as  a  first  approximation  only  of  the  function 
sought.  When  the  dilute  acid  was  boiled  from  20  to  60  per  cent, 
more  slowly,  the  values  of  v  were  about  10  to  30  per  cent,  less  than 
those  indicated  by  the  equation  given,  and  it  therefore  appears  that  r 
is  a  function  of  the  rate  of  boiling,  as  well  as  of  the  composition  of 
the  liquid.  G.  T.  M. 

Is  it  Possible  to  Form  Ozone  by  Lowering  the  Temperature 
of  a  Flame  P  Is  there  Ozone  Near  to  a  Flame  ?  By  L.  Ilosvay 
(Bull.  ^oc.  Chiin.  [o],  4,  707 — 714). — The  author's  statement  that 
ozone  is  not  formed  during  rapid  combustion  has  been  traversed  by 
Loew  (Abstr.,  180U,  330)  and  Cundall  (Proc,  1890,  26).  Both  these 
writers  indicate  methods  of  detecting  ozone  formed  by  flames,  nsing 
the  odour  and  taste  of  the  ozone  for  the  pui'pose.  Considering  these 
tests  unsatisfactory,  the  author  has  re-examined  the  question.  Re- 
peating the  experiments  of  Loew  and  Cundall,  the  products  of  com- 
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bustion  in  the  fii-st  case,  and  the  air  taken  from  around  tlie  flame  in 
the  second,  have  not  been  found  (1)  to  give  the  odour  of  ozone,  (2)  to 
render  thallous  oxide  paper  brown,  (li)  to  permanently  decolorise  a 
solution  of  sulphophenjhizo-a-uaphthylamine  so  that  naphthylamine 
no  longer  restores  the  colour.  It  is  concluded,  therefore,  that  the 
experiments  of  these  chemists  were  insufficient  to  prove  the  form- 
ation of  ozone  in  the  special  cases  given.  After  the  gas  used  had 
been  carefully  deprived  of  sulphur  compounds,  in  one  experiment  the 
reaction  with  thallous  oxide  paper  was  obtained  in  about  seven  hours, 
but  in  several  othei'S  failed.  A  new  series  of  experiments,  made  Avith 
special  precautions  to  keep  the  temperature  of  the  flame  low  and  with 
the  aid  of  a  special  collecting  apparatus,  yielded  the  thallous  oxide 
reaction  in  about  4 — 5  minutes,  and  the  other  ozone  reaction  in 
10 — 15  minutes.  By  this  modified  method,  the  methane  flame  gives 
less,  the  hydrogen  and  carbon  monoxide  flames  more  ozone  than  the 
flame  of  illumiuatinor  gas. 

The  relative  amounts  of  nitrous  acid  and  ozone  formed  by  the 
flame  depend  (a)  on  the  temperature  of  the  latter,  ozone  formation 
Ijeing  favoured  by  a  low  temperature ;   (b)  possibly  on  its  surface. 

Experiments  made  with  oxygen  in  place  of  air  did  not  yield  such 
good  results ;  the  author  intends  to  repeat  them. 

It  was  found  impossible  to  obtain  the  reactions  of  ozone  by 
Cuudall's  method  even  after  10  to  12  hours ;  the  nitrous  acid  reaction 
was,  however,  very  characteristic. 

The  author  maintains  that  the  partial  conversion  of  oxygen  into 
ozone,  obtained  by  blowing  a  current  of  air  or  oxygen  on  to  a  flame, 
does  not  contradict  his  statement  that  "  ozone  is  not  formed  during 
vapid  combustion." 

The  above  results  agree  with  those  obtained  by  Dewar,  who 
ozonised  oxygen  by  causing  it  to  pass  over  white-hot  platinum,  and 
also  with  the  experiments  of  Elster  and  Geitel.  It  is  concluded  that 
combustion  is  not  the  source  of  the  ozone  of  the  air,  as  the  conditions 
found  to  be  essential  for  its  production  are  absent  in  ordinary  com- 
bustion. W.  T. 

Conversion  of  Sodium  Pyrophosphite  into  Phosphite.  By 
L.  Amat  {Compt.  rend.,  112,  614 — 016;  compare  this  vol.,  p.  641). — 
The  change  is  more  rapid  the  more  concentrated  the  solutions,  but 
the  effect  of  dilution  becomes  smaller  and  smaller  as  the  concentra- 
tion diminishes.  With  solutions  so  dilute  that  the  concentration  is 
without  influence,  the  rate  of  change  is  proportional  to  the  quantity 
of  acid  present.  Nitric  and  hydrochloric  acids  exert  the  greatest 
effect,  sulphuric  acid  somewhat  less,  and  phosphorous  acid  still  less, 
whilst  acetic  acid  has  only  a  very  slight  effect. 

The  change  in  presence  of  alkali  is  subject  to  similar  laws,  the  rate 
of  change  at  each  instant  being  proportional  not  only  to  the  quantity 
of  pyrophosphite  present  in  the  solution  but  also  to  the  quautitv  of 
free  alkali.  C.  H.  B. 

New  Form  of  Silicon.  By  H.  K  Wabeex  i^Chem.  Xews,  63. 
46 j. — A  form  of  silicon,  ci'ystallising  in  perfect  and  Avell  developed 
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oblique  octaliedra,  was  obtained  on  subjecting  potassium  silicoflaoride 
to  an  intense  heat  in  contact  with  impure  aluminium.  On  separating 
the  graphitoidal  silicon  thus  formed  by  the  aid  of  dilute  acids,  small 
quantities  of  the  new  variety  were  obtained.  Larger  yields  were 
procured,  with  varying  success,  by  introducing  pieces  of  metallic 
aluminium,  about  the  size  of  a  walnut,  into  a  clay  crucible  containing 
a  mixture  of  4  parts  of  potassium  silicofluoi'ide  with  1  part  of  potas- 
sium carbonate  and  2  parts  of  potassium  chloride,  in  a  state  of  fusion. 
After  the  violent  action  attending  the  introduction  of  the  aluminium 
had  subsided,  the  crucible  was  urged  to  whiteness  for  about  5  minutes  ; 
after  cooling,  a  button  containing  80  per  cent,  of  silicon  was  obtained. 
This  was  placed  in  a  jjlumbago  crucible  with  12  parts  of  aluminium 
and  2  parts  of  tin,  and  the  whole  covered  with  a  layer  of  sodium 
silicate.  The  crucible  was  heated  at  the  highest  temperature  obtain- 
able for  about  2  hours  ;  after  cooling  the  crucible  and  breaking  the 
piece  of  aluminium  contained  therein,  the  new  modification  was  ob- 
tained in  large,  perfect  crystals,  having  a  full  metallic  lustre  and 
resembling  the  crystals  of  cast  iron,  which  are  sometimes  seen  on 
breaking  a  pig  of  that  substance ;  it  is  infusible  and  insoluble  in  all 
acids  except  hydrofluoric.  G.  T.  M. 

Action  of  Hydrogen  Iodide  on  Silicon  Chloride.  By  A. 
Besson  (Compt.  rend.,  112,  611 — 614). — Dry  hydrogen  iodide  bas  no 
action  on  silicon  chloride  at  the  ordinary  temperature,  but  at  a  high 
temperature  products  of  partial  substitution  are  obtained  ;  the  deter- 
mining cause  of  the  reaction  being  the  difference  between  the  heats 
of  formation  of  hydrogen  chloride  and  hydrogen  iodide,  and  the 
partial  dissociation  of  the  latter  at  the  temperature  of  the  experiment. 
Hydrogen  iodide  mixed  with  vapour  of  silicon  chloride  is  passed 
somewhat  rapidly  through  a  glass  tube  heated  to  redness;  the  product 
is  agitated  with  mercury  to  remove  free  iodine,  audi  is  then  frac- 
tionated. 

Silicon  iodochJoride,  SiClal,  is  a  coloui'less  liquid  which  boils  at 
113 — 114°,  and  does  not  solidify,  even  at  — 60°.  It  is  not  affected 
by  light  alone,  but  when  exposed  to  air  it  becomes  bx'own  from 
separation  of  iodine,  and  this  change  is  accelerated  by  light.  It 
fumes  in  the  air,  is  decomposed  by  water,  and  combines  Avith  ammonia 
to  form  a  Avhite,  amorphous  solid,  2.SiCl3l.llNH3,  which  is  also  decom- 
posed by  water  ;  it  does  not  form  a  compound  with  hydrogen  phosphide, 
even  under  pressure  and  at  a  low  temperature.  Silicon  iodotrichloride 
can  also  be  obtained  by  heating  silicon  chloride  -with  iodine  in  a  sealed 
tube  at  200 — 2oO°. 

Silicon  diiododichloride  is  obtained  only  in  small  quantity;  it  boils 
at  172°,  does  not  solidify  even  at  —60",  and  rapidly  becomes  brown, 
owing  to  separation  of  iodine.  It  fumes  in  the  air,  burns  with 
liberation  of  iodine,  and  is  decomposed  by  Avater ;  when  dissolved  in 
carbon  teti-achloride,  it  combines  with  ammonia  to  form  a  Avhite, 
amorphous  solid,  SiCloLjoXH;,,  which  is  decomposed  by  water.  The 
diiododichloride  is  also  obtained  by  saturating  the  iodotrichloride 
with  hydrogen  iodide  at  — 22^,  and  heating  the  solution  for  24  hours 
in  scaled  tubes  at  2o0°. 


INORGANIC   CHEMISTRY.  801 

The  chloroiri-iodide,  SiClTi,  was  obtained  in  very  small  quantity;  it 
fumes  in  the  air,  rapidly  becomes  red,  gives  a  combustible  vapour, 
and  combines  "with  ammonia.  It  boils  at  about  220°,  and  when 
strongly  cooled  remains  in  superfusion,  but  on  agitation  foi-ms  a 
white  solid  which  melts  at  about  — 30".  C.  H.  B. 

Action  of  Heat  on  Carbonic  Oxide.  By  Bkkthklot  {Compt. 
rend.,  112,  594 — 597). — Carefully  purified  and  dried  carbonic  oxide, 
when  heated  in  glass  tubes  at  500 — 550°,  always  yields  a  small 
quantity  of  carbonic  anhydride,  Avithout  any  separation  of  carbon. 
The  quantity  of  anhydride  formed  is  practically  the  same  as  at  high 
temperatures,  but  in  the  latter  case  there  is  separation  of  carbon. 
The  formation  of  carbonic  anhydride  at  500 — 550°  is  probably  accom- 
panied by  the  formation  of  a  suboxide,  as,  for  example,  lOCO  =  G^Oa 
+  2CO2  C.  H.  B. 

Reaction  of  Carbonic  Oxide.  By  Beethklot  (Compt.  rend., 
112,  597). — Carbonic  oxide  reduces  animouiacal  silver  nitrate,  the 
liquid  becoming  brown  even  in  the  cold  ;  when  heated,  an  abundant 
black  precipitate  separates.  The  reaction  is  very  sensitive,  and  can 
be  obtained  with  an  aqueous  solution  of  the  gas  ;  the  presence  of  even 
a  large  quantity  of  air  docs  not  interfere  with  the  reaction. 

C.  H.  B. 
Reduction  of  Oxygen  Compounds  by  Magnesium.  By  C. 
Winkler  {Ber.,  24,  '67'^ — 899). — The  author  has  examined  the 
reducing  action  of  magnesium,  and  of  magnesium  in  the  presence  of 
hydrogen,  on  the  elements  of  the  fourth  group,  and  gives  a  detailed 
account  of  the  experiments.  The  following  results  were  obtained  : — 
Carbon. — Magnesium  burns  at  a  red  heat  in  carbonic  anhydride  to 
form  amorphous  carbon ;  when  heated  with  carbonates,  however,  an 
explosive  action  takes  place.  The  reduction  is  generally  accompanied 
with  the  formation  of  magnesium  carbide  and  carbon  monoxide. 
Carbon  monoxide  at  a  higher  temperature  is  reduced  to  carbon.  The 
carbon  so  obtained  always  contains  magnesium,  even  after  prolonged 
treatment  with  hydrochloric  acid.  When  the  exjDeriment  is  conducted 
in  the  presence  of  hydrogen,  no  compound  of  carbon  and  hydrogen  is 
formed. 

Silicon. — Magnesium  and  silicon  have  a  decided  tendency  to  com- 
bine chemically  with  one  another.  The  two  elements  combine  with 
a  faint  evolution  of  light  when  gently  heated  together.  Silica,  when 
heated  with  magnesium,  is  converted,  with  evolution  of  light  and 
scattering  of  the  mixture,  into  a  mixed  product.  The  product  in  the 
cooler  parts  of  the  tube  has  the  bluish-grey  colour  of  magnesium 
silicide,  that  in  the  hotter  part  of  the  tube  the  brown  of  amorphous 
silicon.  When  the  product  is  mixed  up  and  again  heated,  a  mixture 
of  silicon  and  magnesia  is  obtained.  If  excess  of  silica  be  employed, 
no  magnesium  silicide  is  produced,  but  only  silicon.  Silicates  are 
also  reduced  by  magnesium.  Silicon  is  without  action  on  silica  at  a 
high  temperature.  When  the  reduction  was  conducted  in  an  atmo- 
sphere of  hydrogen,  no  compound  of  silicon  with  hydrogen  was 
obtained. 
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Titanium. — Titanic  anhydride,  when  heated  with  magnesium,  is  not 
reduced  to  titanium,  but  titanium  monoxide  and  magnesium  titanate 
ai'e  produced.  The  latter  is  not  capable  of  further  reduction.  With 
a  limited  quantity  of  magnesium,  other  oxides  of  titanium,  together 
with  magnesium  titanate,  are  formed.  Magnesium  titanide  is  not 
obtained.  A  compound  of  titanium  and  hydrogen  does  not  appear  to 
exist. 

Zirconium. — The  reduction  of  zirconic  anhydride  by  magnesium 
takes  place  at  high  temperatures  -with  evolution  of  light,  but  is 
usually  incomplete.  If  the  experiment  is  performed  in  an  atmo- 
sphere of  hydrogen,  the  latter  is  rapidly  absorbed  with  the  formation 
of  black  zirconium  hydride,  ZrHo.  Zirconium  hydride  is  inflammable, 
and  is  not  attacked  by  acids.  Magnesium  zirconide  could  not  be 
obtained. 

Ceritim. —  Cerium  dioxide  is  reduced  at  high  temperatures  by 
magnesium,  according  to  the  proportions  of  the  latter,  either  to 
cerium  or  cerium  sesquioxide,  with  evolution  of  light.  Cerium  mon- 
oxide and  magnesium  ceride  do  not  appear  to  exist.  When  the  reduc- 
tion is  effected  in  hydi'Ogen,  the  latter  is  rapidly  absorbed,  and  ceri^im 
hydride,  CeHo,  is  formed.  Cerium  hydride  is  inflammable,  is  brownish- 
red,  and  is  decomposed  by  acids.  Lanthanum  behaves  in  the  same 
way  as  cerium,  which  points  to  its  being  a  quadi-ivalent  element,  and 
to  having  a  position  in  the  natural  system  of  elements  different  from 
that  usually  assigned  to  it. 

Thorium. — Thorium  dioxide  is  reduced  to  thorium  on  heating  it  Avith 
magnesium.  When  the  experiment  is  conducted  in  hydrogen,  the 
latter  is  absorbed,  and  thorium  hydride,  ThH^,  is  formed.  A  mon- 
oxide of  thorium  does  not  appear  to  exist. 

Germanium. — The  oxide  is  reduced  to  germanium  with  a  violent 
report  and  scattering  of  the  mass. 

Tin. — The  oxide  is  A-iolently  reduced  to  metal  with  evolution  of 
light  and  explosion,  resulting  in  the  violent  shattering  of  the  tube. 

Lead. — The  oxide  is  reduced  to  metal  with  a  violent  explosion  and 
evolution  of  light. 

The  author  points  out  that,  like  carbon  and  silicon,  all  the  other 
members  of  the  main  sub-group  of  quadrivalent  elements  are  capable 
of  forming  compounds  with  hydrogen,  with  the  exception  of  titanium. 
The  existence  of  a  hydrogen  compound  of  lanthanum  points  to  its 
having  a  diffei'ent  position  in  the  system  of  elements,  as  stated  above. 
The  hydrogen  compounds  obtained  correspond  with  the  hydrocarbons 
C/iHjH,  and  the  authors  think  that  there  can  be  no  doubt  that  com- 
pounds will  be  obtained  from  them  corresponding  with  the  derivatives 
of  the  hydrocarbons  and  so-called  organic  compounds. 

E.  C.  R. 

Rubidium  Barium  Dithionate.  By  G.  Bodlaxder  (Chem.  Zeit.,14:, 
114U — 1141). — While  preparing  rubidium  dithionate  from  rubidium 
sulphate  and  barium  dithionate,  tufts  of  interlacing,  very  slender, 
white,  hair-like  needles  were  observed  to  separate,  and  when 
isolated  by  repeated  recrystallisations,  these  crystals  were  found  to 
suffer  no  loss  of  weight  at  100°,  but  at  higher  temperatures  an  evoln- 
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tion  of  snlpliarous  anhydride  and  water  occurred,  leaving  a  residue  of 
rubidium  and  barium  sulphates.  Analysis  indicates  the  composition 
(S206):iBaRb4  +  HoO  for  this  substance.  The  crystals  are  doubly 
refracting,  and  show  extinction  parallel  and  at  right  angles  to  the 
long  axis;  they  are  more  soluble  in  warm  than  in  ctokl  water,  ami 
readily  from  supersaturated  solutions.  The  solubility  is  diminished 
by  tlie  presence  of  excess  of  the  rubidium  sulphate,  but  increased 
when  the  barium  dithionate  is  present  in  excess;  but  the  composition 
and  the  physical  characters  of  the  double  salt  remain  unaltered  under 
these  circumstances.  D.  A.  L. 

AUotropic  Silver.  By  :M.  C.  Lea  (Amer.  J.  Sci.  [3],  41, 179—190, 
and  2.59— -iC)?;  Phil.  Mag.  [5],  31,  238—250,  and  320— 329).— Gold- 
like allotropic  silver  (Abstr.,  1890,  213)  behaves  in  a  characteristic 
manner  with  strong  acids.  Hj'drochloric  acid  has  no  action  on 
normal  reduced  silver,  but  when  it  is  added  to  the  allotropic  silver 
some  silver  chloride  is  always  formed,  although  the  amount  is  small 
because  of  the  immediate  convei-sion  of  the  silver  into  the  ordinary 
form.  If  the  acid  is  diluted  with  .50  vols,  of  water,  this  last  change 
is  much  slower,  and  about  one-third  of  the  metal  is  converted  into 
chloride.  Even  when  the  acid  is  diluted  with  100  vols,  of  water,  the 
metal  is  changed  into  the  ordinary  white  form,  Avhilst  a  considerable 
quantity  is  converted  into  chloride.  .Sulphuric  acid  diluted  with 
50  vols,  of  water  has  no  action  on  ordinary  silver,  but  converts  the 
gold-like  modification  into  the  normal  form,  and  dissolves  a  small 
quantit}'.  .Sulphuric  acid  mixed  with  4  vols,  of  water,  and  allowed 
to  cool,  converts  the  gold-like  form,  in  a  few  seconds,  into  the  inter- 
mediate modification  described  below ;  if  the  acid  is  mixed  with 
2  vols,  of  water,  and  applied  hot,  the  metal  changes  instantly  into  the 
normal  light-grey  form.  The  action  of  strong  acids  on  allotropic 
silver  is  not  accompanied  by  any  evolution  of  gas.  Oxalic,  citric,  and 
tartaric  acids  have  no  action  on  the  moist  precipitated,  allotropic 
silver,  but  dry  films,  on  paper,  are  converted  by  the  same  solutions 
into  the  ordinary  Avhite  metal.  Ammonia  dissolves  a  small  quantity 
of  allotropic  silver,  but  does  not  change  it  into  the  ordinary  form. 

Gold-like  silver  behaves  with  potassium  ferricyanide,  ferric 
chloride,  &c.,  in  the  same  manner  as  ordinary  silver,  but  is  more 
active. 

An  intermediate  gold-like  modification,  D,  has  a  bright-yellow 
instead  of  a  deep-yellow  colour,  is  harder,  and.  can  be  burnished,  is 
not  converted,  into  the  white  form  by  shearing  stress,  and  gives  no 
colour  reactions  with  potassium  ferricyanide  or  ferric  chloride,  which 
only  cause  a  slight  deepening  of  the  colour.  It  is  obtained  by  heat- 
ing films  of  the  gold-like  modification  C,  on  glass  or  paper,  at  a  tem- 
perature just  below  that  at  which  the  paper  begins  to  carbonise. 
No  similar  change  is  produced  by  merely  drying  the  gold-like 
variety. 

If  the  precipitated  gold-like  variety  is  subjected  to  prolonged 
washing,  it  dries  with  a  deep  copper  colour.  The  washing  is  accom- 
plished much  more  easily  if  a  2  per  cent,  solution  of  sodium  potas- 
sium tarti'ate  is  used  instead  of   water,  until  the   process  is  nearly 
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finished.  Silver  tartrate  and  stannous  nitrate  yield  gold,  blue,  and 
other  modifications  of  silver,  but  the  products  always  contained  con- 
siderable quantities  of  tin.  Similar  resvilts  were  obtained  with  silver 
citrate. 

High-tension  electricity  changes  gold-like  silver  C  into  ordinary 
white  silver,  even  Avith  a  moderately  powerful  discharge.  If  several 
films  on  paper  are  put  together,  and  held  between  tlie  conductors, 
there  is  a  transference  of  some  of  the  silver  from  one  sheet  of  paper 
to  the  next.  The  parts  which  have  been  affected  by  the  discharge 
no  longer  give  any  colour  reaction  with  potassium  ferricyanide. 

Drv  films  of  gold-like  silver  on  glass,  change  to  the  white  form 
when  heated.  After  9  hours  at  100°,  the  edges  of  the  film  have 
become  Avhite,  whilst  the  centre  is  completely  changed  into  the  inter- 
mediate variety  D  ;  at  180°,  conversion  into  the  intermediate  form  is 
complete  in  10  minutes ;  at  200°,  the  edges  become  white  in 
10  minutes,  and  the  conversion  into  ordinary  white  silver  is  complete 
in  half  an  hour. 

The  dried  precipitate,  in  mass,  undorg'oes  a  similar  change  at 
180 — 190°.  A  film  of  gold-like  silver  on  pure  paper  is  converted 
into  the  intermediate  form  in  half  an  hour,  if  immersed  in  water 
heated  at  99 — 100°  ;  a  similar  film  on  glass  passes  completely  into 
the  normal  silver  in  24  hours,  without  disintegration  of  the  film. 

The  application  of  the  slightest  friction  or  sheariug  stress  imme- 
diately changes  the  gold-like  silver  C,  into  white  silver.  If  this 
change  is  partially  produced  by  friction,  and  the  substance  is  left  at 
rest,  the  change  spreads  spontaneously  through  the  whole  mass.  All 
solid  specimens  of  allotropic  silver  change  spontaneously  into  white 
silver,  even  in  the  dark.     Films  on  paper  or  glass  alter  more  slowly. 

Gold-like  silver  on  glass  or  paper  seems  unchanged  on  exposure 
to  light,  but  reacts  less  readily  with  potassium  ferricyanide,  and 
after  exposure  to  one  or  two  days  of  summer  sunshine  it  is  completely 
converted  into  the  intermediate  form  D.  Exposure  for  several  months 
is  insufficient  to  change  it  into  ordinary  metallic  silver.  Exposed 
under  glass  in  a  printing  frame,  however,  it  changes  into  the  white 
form,  because  the  glass  becomes  much  hotter  than  the  films  that  are 
freely  exposed,  and  the  change  is  brought  about  by  heat  rather  than 
by  light. 

Of  all  the  reagents  which  give  colour  reactions  with  allotropic 
silver  (Abstr.,  1890,  335),  the  best  are  potassium  ferricyanide  in  5  or 
10  per  cent,  solution,  which  gives  brilliant  purples,  blues,  brownish- 
reds,  and  browns,  and  ferric  chloride,  which  gives  rose-colour.  The 
colours  are  those  of  thin  films. 

It  seems  probable  that  the  gold-like,  intermediate,  and  normal 
varieties  represent  respectively  atomic,  molecular,  and  polymerised 
forms  of  the  metal.  Light,  high-tension  electricity  and  shearing 
stress  affect  silver  haloids  in  much  the  same  way  as  they  affect  the 
alloti'opic  forms  of  the  metal.  Heat  also  att'ects  silver  bromide  (on 
paper),  and  makes  it  reducible  by  the  ferrous  oxalate  developer,  the 
change  being  slow  at  100°,  and  very  rapid  at  140".  Since,  however, 
the  paper  is  not  quite  dry,  the  result  must  be  regarded  as  an  effect 
of  the  simultaneous  action  of  heat  and  moisture.     When  heated  with 
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water  at  100"  for  3  or  4  hours,  silver  chloride  darkens  without 
evolution  of  any  gas,  and  the  water  acquires  a  slight  alkaline  reaction, 
doubtless  because  of  its  action  on  the  glass.  Silver  bromide,  under 
similar  conditions,  changes  only  from  j'ellow  to  greenish-yellow,  and, 
finally,  to  dirty  grey. 

Sulphiiric  acid  diluted  with  2  vols,  of  water  has  no  visible  effect 
on  silver  bromide  paper,  but  in  one  case,  after  washing  with  water 
and  treatment  with  ferrous  oxalate,  the  ]iart  that  had  been  touched 
with  acid  was  whiter  than  the  rest.  If  the  paper,  after  treatment 
with  acid,  is  well  washed,  treated  with  very  dilute  ammonia,  ao-ain 
washed,  and  treated  with  ferrous  oxalate,  those  parts  which  have 
been  touched  with  the  sulphuric  acid  appear  as  brown  marks  on  a 
white  ground. 

Silver  photochloride,  which,  beyond  a  certain  point,  undergoes  no 
further  change  when  exposed  to  light,  the  author  regards  as  analogous 
to  the  intermediate  allotropic  silver  D. 

Since  the  silver  haloids  are  affected  by  the  same  agents  as  allo- 
tropic silver,  and  always  in  the  same  direction  (that  is,  towards  con- 
<lensation),  the  author  considers  that  silver  probably  exists  in  its 
haloid  salts  in  one  of  its  allotropic  forms.  C.  H.  B. 

New  Method  of  Making  Alloys.  By  W.  Hallock  (Chein.  Neics, 
63,  17;  compare  Spring,  Abstr.,  1882,  921). — When  the  metals  of 
which  Wood's  alloy  is  composed  are  filed  to  fine  grains  and  inti- 
mately mixed  in  the  ratio  of  1  part  of  cadmium  (m.  p.  315°),  1  part 
■of  tin  (m.  p.  230°),  2  parts  of  lead  (m.  p.  325''),  and  4  parts  of  bis- 
muth (m.  p.  267°),  and  the  mixture  is  tightly  packed  in  a  glass  tube 
heated  at  98 — 100°  in  a  water-bath,  in  the  course  of  some  hours 
(generally  a  day  or  two)  a  homogeneous,  liquid  globule  of  the  alloy 
is  formed. 

On  the  same  joi^inciple,  lead  and  tin  may  be  melted  together  at 
190 — 200°  by  simply  laying  a  piece  of  tin  on  a  carefully  cleaned  strip 
■of  lead,  and  placing  the  whole  in  an  air-bath  kept  at  the  required 
temperature.  Sodium  and  potassium  readily  form  a  liquid  alloy  at 
■ordinary  temperatures,  when  freshly-cut  surfaces  of  the  metals  are 
placed  in  contact. 

The  author  is  of  opinion  that  the  method  of  making  alloys  here 
■described  will  prove  to  be  of  general  application,  and  suggests  the 
following  law  as  being  highly  probable  : — An  alloy  can  be  produced 
out  of  its  original  constituents  without  considerable  pressure  (Spring, 
loc.  cit.),  if  the  temperature  be  above  the  melting  point  of  the  alloy, 
even  though  it  be  far  below  the  melting  point  of  the  most  easily 
fusible  constituent.  Gr.  T.  M. 

Atomic  Weight  of  Copper.  By  T.  W.  Richards  (Ghem.  News, 
63,  20 — 2.3,  34 — 36,  43 — 44). — Cupric  bromide  was  prepared  by  the 
action  of  a  slight  excess  of  pure  bromine  on  pure  copper  in  presence 
of  Avater.  After  completion  of  the  reaction,  the  excess  of  bromine 
was  expelled,  by  gentle  evaporation  to  dryness  in  a  glass  dish,  the 
nearly  normal  cupric  bromide  dissolved  in  a  small  amount  of  water. 
:aiid  the  solution  filtered  through  asbestos  contained  in  a  perforated 
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crucible.  The  filtrate  "was  barely  acidified  witb  pure  hydi'obromic- 
acid,  and  concentrated  to  the  consistency  of  syrup,  the  containing- 
vessel  being  left  wholly  undisturbed  in  a  vacuum  for  36  hours.  On 
agitation  and  cooling  -with  ice,  the  resulting,  odourless,  black,  super- 
saturated solution  immediately  crystallised  to  a  mass  of  brownish- 
green  needles,  which  were  collected  on  a  perforated  crucible,  and 
washed  three  times  with  a  very  little  water.  The  dilute  solution  of 
these  crystals  deposited  only  an  insignificant  amount  of  the  insoluble,. 
basic  bromide  when  allowed  to  remain  for  more  than  a  week,  and 
was,  undoubtedly,  a  pure  solution  of  cupric  bromide.  In  it  the  ratio  of 
copper  to  bromine  was  determined  in  the  following  way  : — The  copper^ 
in  50 — 60  grams  of  the  solution,  Avas  deposited,  elcctrolytically,  in  a 
platinum  dish,  previously  coated  inside  with  a  thin  film  of  copper,  so 
that  the  external  conditions,  before  and  after  the  analysis,  might  be  the- 
same.  Slightly  more  than  half  a  gram  of  the  metal  was  obtained  in 
each  case.  In  determining  the  bromine  in  fresh  portions  of  the  solu- 
tion, not  only  was  the  resulting  silver  bromide  weighed,  but  also  the 
silver  requii^ed  to  form  it ;  and  this  last  value  was  determined  ac- 
cording to  two  distinct  methods.  In  the  first  place,  the  amount  of 
silver  reqiiired  for  a  given  weight  of  the  copper  bromide  was  calcu- 
lated, and  somewhat  less  than  this  quantity  was  weighed  out,  converted 
into  nitrate,  and  the  cupric  bromide  cautiously  added  to  the  wai*m,, 
dilute  solution.  The  deficiency  of  silver  was  made  up  by  titration 
with  a  solution  containing  I  gram  of  silver  to  the  litre  (compare 
Cooke,  Proc.  Amer.  Acad.  Arts  Sci.,  17,  18).  After  noting  this, 
first  value  for  the  amount  of  silvei'  required,  a  slight,  known  excess 
of  the  standard  solution  was  added,  and  the  silver  bromide  was 
washed  and  weighed.  The  excess  of  silver  in  the  filtrate  was  de- 
tei'mined  by  means  of  ammonium  thiocjanate  ;  solutions  containing 
an  equivalent  amount  of  pure  copper  nitrate  and  small,  known 
amounts  of  silver  nitrate  being-  used  as  a  standard  of  colorimetric 
comparison.  This  second  method  of  determining  the  amount  of 
silver  reqiiired  to  precipitate  the  bromine  is  not  so  accurate  as  the 
first,  but  is  of  value  as  a  check. 

Assuming  the  ratio  Ag  :  Br  =  I08"00  :  80"007,  the  mean  atomic- 
weight  of  copper,  as  given  by  the  eight  final  and  most  trustworthy  de- 
terminations, =  63-645,  with  a  maximum  of  63664,  a  minimum  of 
63"628,  and  a  variation  from  the  mean  of  +  O'0I8.  This  value  for 
the  atomic  weight  is  considerably  higher  than  that  until  now  ac- 
cepted, but  agrees  closely  with  the  numbers  obtained  by  the  author 
in  his  previous  investigations  (^Proc.  Amer.  Acad.  Arts  Sci.,  23, 
180).  If  lower  values  for  Ag  are  accepted,  the  following  ratios  are 
obtained:— Ag  :  Cu  =  107-93  (O  =  16)  :  6360;  Ag :  Cu  =  107675 
CClarke)  :  63-45  ;  Ag  :  Cu  =  107-66  (Meyer  and  Seubert)  :  63-44 ; 
Ag  :  Cu  =  10706  (O  =  15-87)  :  63-09.  G.  T.  M. 

Artificial  Cryolite  and  the  Dissociation  of  Aluminium 
Fluoride.  By  A.  v.  Asboth  (Chem.  Zeit.,  14,  868— 860).— By 
(using  together  sodium  chloride,  aluminium  fluoride  and  zinc,  and 
heating  strongly  for  15  minutes,  or  by  adding  aluminium  fluoride  to 
mo  ken  sodium  chloride  and  fusing  until  the  evolution  of  chlorine 
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ceases,  a  mass  is  obtained  which,  on  treatment  with  water,  leaves  a 
pink,  insoluble,  amorphous  powder,  containins;^  cryolite,  to  the  amount 
of  4088  percent,  bv  the  first  method,  in  which  case  zinc  and  alumin- 
ium chlorides  are  al>;o  formed,  and  amounting  to  -i2'5'2  per  cent,  by 
the  second  method,  the  rest  of  the  powder  consisting  of  alumina, 
aluminium  fluoride,  iron  oxide,  and  sulphuric  acid.  The  powder  at  a 
hisfh  temperature  approachino-  fusion,  becomes  granular  and  white. 

D.  A.  L. 
Carburation  of  Iron  by  the  Diamond.  By  F.  OsiioxD  (Compf. 
rend.,  112,  578 — o8Uj. — Electrolytic  iron,  when  heated  in  contact  with 
diamonds  at  a  temperature  exceeding  1035^.  but  not  exceeding  1065°, 
and,  therefore,  below  the  melting  point  of  pure  white  iron  (1085^), 
is  attacked  'juperficially,  and  carburated  at  those  points  where  it  is  in 
contact  with  the  diamonds.  At  a  tiemperature  of  1085 — 1125^, 
under  the  same  conditions,  the  iron  melts,  the  diamonds  are  dis- 
polved,  and  a  regulus  of  white  cast  iron  is  obtained.  With  a  higher 
proportion  of  diamonds,  some  of  the  latter  remain  undissolved,  but 
have  been  converted  into  a  form  resembling  gi^phite,  and  have  taken 
up  a  certain  quantity  of  iron.  The  results  show  that  the  diamond,  as 
such,  cannot  effect  cementation  :  but  in  contact  with  iron  it  under- 
goes molecular  change,  and  afterwards  carbnrates  the  iron.  The 
diffusion  of  the  carbon  into  the  iron  is  accompanied  by  a  diffusion  of 
iron  into  the  altered  diamond. 

When  cooled  in  hydrogen  from  1200''  to  600^,  the  diamond  shows 
no  abnormal  development  or  absorption  of  heat.  Graphite  seems  to 
show  a  retardation  of  cooling-  between  725°  and  G85~' :  and  carbon 
from  sugar  shows  a  somewhat  more  marked  retardation  between  the 
same  temperatures.  The  variations  are  not  much  greater  than  the 
errors  of  observation,  but  it  is  noteworthy  that  the  temperature, 
725 — 685°,  approaches  closely  to  the  temperature  of  the  recalescence 
of  steel  :  and  this  agreement  can  scarcelv  be  a  mere  coincidence. 

C.  H.  B. 

Formation  of  Coloured  "  Lakes."  By  L.  Vigxox  (Compt.  rend., 
112,  5bU — ob'2). — The  heats  of  neutralisation  of  stannic  acid  and 
raetastannic  acid  respectively  by  potassium  hydroxide  are  in  the  ratio 
32'7  :  2'3,  and  these  numbers  may  be  taken  as  measurino-  the  relative 
energy  of  the  acid  functions  in  the  two  cases. 

If  the  two  acids  are  boiled  with  phenosafranine  in  presence  of 
sodium  sulphate  and  the  precipitates  are  washed  until  the  washincrg 
are  colourless,  it  is  found  that  stannic  acid  has  formed  an  intensely 
red  lake,  whilst  the  metastannic  acid  has  acquired  only  a  verv  pale 
rose  tint.  With  stannic  acid,  74  per  cent,  of  the  safranine  in  the 
solution  is  precipitated,  whilst  with  metastannic  acid  the  quantitv 
renioved  is  too  small  to  estimate.  In  this  case,  the  absorption  of  a 
basic  colouring  matter  is  coincident  with  the  existence  of  a  strono-ly 
marked  acid  function  in  the  absorbent.  C.  H.  b" 

Bromonitro-compounds  of  Platinum.  By  M.  V^zes  (Compt. 
rend.,  112,  616 — i:d[^). — When  a  concentrated  solution  of  potassium 
platonitrite  is  gently  heated  with  bromine,  the  compound  K..Pt.4X0o,Br., 
IS  obtained  as  a  bright-yellow  powder,  consisting  of  microscopic,  yellow 
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prisms  which  act  strongly  on  polarised  light.  IS^o  gas  is  evolved  in 
the  formation  of  the  compound,  and  it  undergoes  no  loss  of  weight  at 
100—110°;  it  is  an  additive  product  from  the  platonifcrite,  and  may 
be  called  potassium  platihrovionitrite.  It  is  only  slightly  soluble  in 
cold  water,  but  more  soluble  in  hot  water,  from  which  it  crystallises 
in  orange-yellow  crystals,  provided  that  it  has  not  been  iieated  too 
long  above  80°. 

If  an  aqueous  solution  of  the  platibromonitrite  is  heated  for  a  long 
time  at  about  80°,  nitrogen  oxides  are  evolved  and  the  liquid  becomes 
red.  When  concentrated  at  a  gentle  heat,  or  in  a  dry  vacuum,  it 
deposits  red,  prismatic  crystals  of  potassium  platibromonitrosonitrite, 
Pt,Br;„N0,2X0.,,Ko,  which  remains  unaltered  at  100—110°.  It  is 
much  more  soluble  than  the  platibromonitrite,  especially  in  hot  water  ; 
by  prolonged  heating  with  water  it  is  decomposed,  with  evolution  of 
nitrogen  oxides  and  formation  of  potassium  platinobromide. 

Hydrobromic  acid  acts  more  slowly  on  potassium  platonitrite,  and 
the  product  is  a  mixture  of  the  platibromonitrite  and  the  platibromo- 
nitrosonitrite, which  can  be  separated  by  means  of  their  different 
solubilities  in  water. 

If  potassium  platinobromide,  or  one  of  the  bromonitro-compounds, 
is  heated  with  excess  of  potassium  nitrite,  the  whole  of  the  bromine 
is  removed  and  the  platonitrite  is  formed.  The  series  of  the 
bromonitro-compounds  is,  therefore,  KoPt.4N0o,  KoPt,4N0o,Br,, 
K2Pt,NO,2XO,,Br3,  KoPtBre. 

The  author  was  unable  to  obtain  a  compound,  PtBr3,NO,K2Br2, 
analogous  to  the  niti^osoplatinochloride,  PtCl3,NO,KoCl2.  He  has  veri- 
fied the  composition  of  the  salt  K2Pt,4N02,Cl2,  described  by  Blom- 
strand.  '  "  C.  H.  B. 

Double  Nitrites  of  Rhodium.  Bv  E.  Leidie  {Bull.  Soc.  CMm. 
[3],  4,  809—814;  see  Abstr.,  1890,  1382).— Glaus  and  Lang  have 
attributed  contradictory  properties  to  the  double  nitrites  of  the 
platinum  metals,  particularly  to  those  of  rhodium.  Again,  doubt  is 
cast  on  Gibbs'  method  of  separating  these  metals  by  means  of  the 
double  nitrites,  owing"  to  the  known  inaccuracy  of  his  statements 
concerning  the  solubility  of  the  sulphides  of  the  platinum  metals  in 
alkaline  sulphides.  To  aid  in  the  elucidation  of  the  questions 
involved,  the  author  has  studied  particularly  the  double  nitrites  of 
rhodium. 

Contrary  to  the  statements  of  Claus,  there  is  but  one  potassium 
I'hodium  nitrite,  Ilh2(X02)6,CKX02.  When  prepared  according  to  the 
method  given  in  detail  by  the  author,  this  salt  forms  white,  micro- 
scopic crystals,  without  action  on  polarised  light.  It  is  almost  in- 
soluble in  cold  water,  and  insoluble  in  an  excess  of  potassium  nitrite, 
a  30  per  cent,  solution  of  potassium  chloride,  a  50  per  cent,  solution 
of  potassium  acetate,  or  in  alcohol.  Hot  concentrated  hydrochloric 
acid  converts  it  into  the  double  chloride,  RhoClejGKCl  -|-  3H2O, 
obtained  by  Claus.  This  salt  is  very  insoluble  in  water,  which  de- 
composes it  into  potassium  chloride  and  the  more  stable  chloride, 
Ilh2Cl6,4KCl,  tlie  salt  produced  on  mixing  solutions  of  the  two 
chlorides. 
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Sodinni  rhodinni  nitrite  resembles  the  potassium  salt  in  composi- 
tion, and  the  method  of  preparation  differs  only  in  detail  from  that 
employed  for  the  latter.  It  forms  white,  rather  bulky,  crystals, 
which  act  on  polarised  light.  It  is  soluble  in  2^  parts  of  water  at 
17°,  and  in  an  equal  Aveight  of  boiling  water,  but  is  insoluble  in 
alcohol.  Hydrochloric  acid  readily  attacks  the  sodium  salt  with  the 
production  of  the  double  chloride,  RhiClcBNaCl  +  18H,0. 

The  ammonium  salt  is  prepared  from  the  sodium  rhodium  nitrite 
by  the  addition  of  ammonium  chloride. 

Ammonium  nitrite  cannot  be  employed  directly,  on  account  of  its 
ready  decomposition  by  heat.  In  solubility  and  reactions,  ammonium 
rhodium  nitrite  closely  resembles  the  potassium  salt. 

Barium  rhodium  nitrite  is  prepared  in  much  the  same  way  as  the 
potassium  salt.  It  crystallises  with  12  mols.  HoO,  forming  white, 
bulky  crystals,  which  act  on  polarised  light.  The  anhydrous  salt  is 
soluble  in  .50  times  its  Aveight  of  Avater  at  16°,  and  in  6^  times  its 
weight  of  boiling  water.  Hydrochloric  acid  converts  it  into  a  mixture 
of  barium  and  rhodium  chlorides,  forming  no  definite  double  salt. 
The  barium  may  be  precipitated  from  the  mixture  by  the  calculated 
quantity  of  sulphuric  acid,  and  the  rhodium  chloride  in  this  manner 
obtained  free  from  alkali  chlorides. 

The  soluble  double  salts  of  rhodium  and  sodium  or  barium  yield  no 
precipitate  with  sodium  hydroxide  or  carbonate,  or  with  barium 
hydroxide,  and  give  the  insoluble  double  nitrites  of  potassium  or 
ammonium  Avith  potassium  hydroxide  or  carbonate,  or  ammonium 
carbonate  or  ammonia,  respectively.  Hydrogen  sulphide  or  sodium 
sulphide  precipitates  rhodium  sulphide  slowly  in  the  cold,  more 
rapidly  on  heating  to  1UU°.  The  properties  of  its  double  nitrites  may 
be  utilised  for  the  extraction  of  rhodium,  for  its  separation  from  other 
metals  of  the  platinum  group,  and  for  its  quantitative  estimation. 

W.  T. 


Organic    Chemistry. 


Halogen  Derivatives  of  Amylene.  By  J.  Koxdakoff  (Ber.,  24, 
^■-9 — 933). — Hell  and  Wildermann,  in  a  paper  on  the  halogen 
derivatiA'es  of  amylene  (this  vol.,  p.  583),  state  that  for  60  years 
scarcely  anything  has  been  published  on  this  subject.  The  author 
draws  attention  to  the  fact  that  since  1885  he  has  published  a  series 
of  papers,  in  the  Journal  of  the  Russian  Chemical  Society,  on  this  sub- 
ject, and  obtained  the  folloAving  results  : — 

Ordinary  amylene  consists  (FlaAvitzky,  Wischnegradsky,  Eltekoff, 
&c.)  of  a  mixture  of  isopentane  with  small  quantities  of  trimethyl- 
ethylene,  un.symmetrical  methylethylethylene,  and  propylethylene  ; 
according  to  Eltekoff,  it  consists  of  isopentane,  trimethylethylene, 
unsymmetrical  methylethylethylene,  symmetrical  methylethylethyl- 
ene, and  isopropylethylene.     Both  Gutrie  and  Bauer,  and  Hell  and 
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Wildermann  -worked  witli  this  mixture.  The  author,  however,  em- 
ployed amylenes  of  known  constitution. 

Trimethylethylene,  treated  with  gaseous  chlorine  at  +16''  and 
—  20°,  gave  the  compounds  C5H9CI  and  CsHnCl,  and  trimethylethyl- 
ene chloride,  C5H10CI  (b.  p.  133 — 135°).  Besides  these  products, 
others,  of  higher  boiling  point,  are  obtained  if  excess  of  chlorine  is 
employed,  or  if  the  trimethylethylene  is  cooled  with  calcium  chloride 
and  snow  and  treated  with  liquid  chlorine.  In  the  latter  case,  the 
action  takes  place  with  hissing  and  evolution  of  heat,  and  is  very  like 
the  action  of  bromine.  The  product  consists  of  CaHmCk,  C5H9CICI2,  and 
CsHsCh,  together  with  an  insignificant  quantity  of  C5H9CI  and  CsHnCI. 

Isopropylethylene,  when  treated  with  gaseous  chlorine,  yields 
almost  entirely  isopi-opylethyl-ene  chloride  (b.  p.  143 — 144*5°),  and 
only  a  small  quantity  of  a-ethylallyl  chloride,  CHoiCEt'CHoCl. 

The  mixed  amylene,  which  cou.sists  chiefly  of  isojaropylethylene  and 
the  unsymmetrical  methylethylethylene,  when  treated  with  gaseous 
chlorine,  gives  isopropylethylene  chloride  and  an  unsatui-ated  mono- 
chloride  boiling  at  102 — 103°,  which  is  a  derivative  of  methylethyl- 
ethylene, and  when  warmed  with  potash  yields  an  unsaturated 
primary  alcohol.  The  latter  consists  of  a-ethvlalljd  alcohol, 
CHo'.Ckt-CHoOH,  and  probably  CHolCMe-CH.-CHo-QH. 

With  chlorine,  symmetrical  methylethylethylene  yields,  as  chief 
product,  methylethylene  chloride,  CHMeChCHCl-CHoMe  (b.  p. 
138 — lo9'5°),  and  a  small  quantity  of  the  monochloride, 

CHMeCl-GH:CHMe. 

The  latter,  on  treatment  with  water,  is  converted  into  the  correspond- 
ing unsaturated  secondary  alcohol,  OH-CHMe'CH.'CHMe,  which  boils 
at  117 — 118°;  ^vith  bromine,  it  forms  a  viscous  bromide,  C5Hi(iBr.iO; 
and  by  the  action  of  mineral  acids  is  converted  into  methylpropyl- 
ketone. 

The  author  is  at  present  engaged  in  studying  the  action  of  chlorine 
on  the  residual  hydrocarbons  obtained  by  treating  commercial  amyl- 
ene with  sulphuric  acid.  He  believes  that  the  difference  in  the 
action  of  chlorine  and  bromine  is  only  apparent,  and  is  determined 
by  the  temperature  and  different  conditions  of  aggregation  of  the  two 
agents. 

When  dry  gaseous  bromine  is  passed  over  the  mixed  amylenes  in 
an  atmosphere  of  cai'bon  dioxide  at  20°,  bromo-compounds  are  obtained, 
which  were  separated  into  the  fractions  (1)  80—110',  (2)  110—120°, 
(3)  120 — 180 '.  On  treatment  with  water  they  gave  dimethylethyl- 
carbinol,  the  unsaturated  a-ethylallj'l  alcohol  which  changes  into  the 
isomeric  aldehyde,  an  unsaturated  alcohol  which  changes  into  the 
ketone,  a  glycol  boiling  at  207 — 212°,  and  the  bromhydrin  of  this 
glycol.  If  dry  bromine  is  added  to  tiimethylethylerie,  cooled  with 
snow  and  salt,  additive  compounds  are  obtained  without  any  visible 
evolution  of  hydrogen  bromide.  If  the  mixture  is  not  cooled,  heat  is 
evolved,  hydrogen  bromide  comes  off,  and  the  bromides  CsHgBr  and 
C5HioBr2  are  formed.  The  former  of  these  compounds  is  converted 
into  CaHgBrjBr-  and  then  into  C5H8Bi%,Br2  by  the  further  addition  of 
bromine. 
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On  the  evidence  of  the  above  observations,  the  author  expresses  the 
■chlorination  of  amylene  by  the  forniulte  (1)  C-,Hio  +  CU  =  CjHioClj, 
(2)  CsH„CU  -  HCl  =  aHyCl,  (8)  C,Hn  +  HCl  =  C,HuCl. 

Hence,  those  aniylencs  and  generally  defines  which  combine  easily 
with  mineral  acids  yield  unsaturated  monochlorides  ;  those  which  do 
not  combine  easily  with  minei'al  acids  give  additive  products  with 
chlorine.  E.   C.  R. 

The  Complete  Chlorination  of  Fatty  Compounds  of  High 
Molecular  Weight.  By  E.  Hartmaxn  (Ber.,  24,  1011—1026).— 
The  chlorination  was  conducted  in  a  similar  manner  for  all  the  com- 
pounds. The  method  for  caprylene  is  as  follows : — Caprylene  is 
treated  with  a  rapid  stream  of  dry  chlorine,  first  in  the  cold  and  then 
at  the  temperature  of  the  water-bath,  as  long  as  hydrogen  chloride  is 
formed.  The  product,  Avhicli  is  a  colourless  oil,  is  freed  from  hydro- 
gen chloride  and  free  chlorine  by  means  of  an  air-pump,  transferred 
to  tubes,  and  iodine  added ;  the  tubes  are  well  cooled,  and  then 
antimony  pentachloride  is  added.  A  vigorous  action  takes  place. 
When  this  action  is  ended,  the  tubes  are  sealed  up  and  heated  at  70° 
for  3  hours,  then  opened,  and  again  sealed  and  heated  for  3  hours  at 
120°,  170°,  and  200°.  They  are  again  opened,  and  the  antimony 
pentachloride  regenerated  by  passing  in  dry  chlorine,  and  the  tubes 
heated  finally  at  320°.  The  product  is  slowly  poured  into  a  mixture 
of  concentrated  hydrochloric  acid  and  ice,  and  the  oil  which  is  preci- 
pitated treated  with  hydrochloric  acid,  and  then  with  soda  solution  to 
get  rid  of  the  antimony  and  iodine.  The  pi'oduct  is  next  fractionally 
steam-distilled.  The  residue  is  heated  w^ith  iodine  and  antimony 
pentachloride  at  380°,  and  the  product  steam-distilled.  The  residue 
is  finally  crystallised  from  ether  or  light  petroleum. 

The  following  results  were  obtained: — Caprylene  chlorinated  at 
320°  gave  perchloromethane,  perchlorethane,  perchloromesole,  CiCle. 
and  a  brown  compound,  which,  when  further  chlorinated  at  380°, 
gave  perchloromethane,  perchlorethane,  and  perchlorobenzene. 

Diisobutyl,  chlorinated  at  450°,  gave  perchloromethane,  perchloro- 
benzene, and  a  trace  of  perchlorethane. 

Diisoamyl  at  360°  gave  about  equal  parts  of  perchloromethane, 
perchlorethane,  and  perchlorobenzene,  and  a  trace  of  perchloromesole. 

Cetyl  iodide  at  320°  gave  a  large  quantity  of  pei-chlorethane, 
together  with  some  perchloromethane,  perchloromesole,  and  a  dark 
compound,  which,  on  further  chlorination  at  360°,  gave  perchlor- 
ethane, perchlorobenzene,  some  perchloromethane,  and  a  trace  of  a 
compotiud  crj-stallising  in  small  prisms  and  melting  at  305'5°,  which 
is  probably  perchlorodiphenyl. 

Palmitic  acid  at  320°  gave,  as  chief  product,  perchlorethane,  to- 
gether wnth  a  little  perchloromethane  and  a  dark  compound,  which, 
on  further  chlorination  at  340°,  gave,  as  chief  product,  perchlor- 
ethane and  some  perchloromethane  and  perchlorobenzene. 

Pennsylvanian  petroleum  (commercial  refined  oil)  at  350 — 360''  gave 
perchlo]-ethaue  and  perchlorobenzene,  small  quantities  of  perchloro- 
methane and  perchloromesole,  and  a  moderate  quantity  of  residue, 
which,  on  chlorination  at  450",  gave  perchlorobenzene  and  perchloro- 
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methane.  A  specimen  of  petroleum  boiling  at  300 — 350°  gave,  on 
chlorination  at  a  very  high  temperature,  perchlorobenzene,  as  chief 
product,  and  perchloromethane. 

Crude  Galician  ozokerite  at  360°  gave  a  large  quantity  of  perchlor- 
ethane.  together  Tsith  perchloromethane,  perchloroniesole,  perchloro- 
benzene, and  a  residue  which  on  chlorination  at  4b0°  gave  perchloro- 
benzene and  a  small  quantity  of  perchloromethane.  Ozokerite 
chlorinated  at  450°  gave  perchloromethane  and  perchlorobenzene. 

Bees'-wax  at  450'"  gave  a  large  quantity  of  perchloromethane,  per- 
chlorobenzene, and  very  little  perchlorethane. 

Perchloromesole,  when  heated  for  six  hours  at  450°  with  excess  of 
antimony  pentachloride  containing  iodine,  is  converted  almost  entirely 
into  perchloromethane.  Perchlorethane  under  similar  conditions  is- 
also  converted  into  perchloromethane. 

Hence  the  hydrocarbons  of  the  fatty  series  yield,  as  the  final  result 
of  energetic  chlorination,  perchloromethane  and  perchlorobenzene^ 
whilst  perchlorethane  and  perchloromesole  are  obtained  as  intermediate 
products. 

The  author  also  describes  the  preparation  of  diisobut}"!  and  diiso- 
amyl  from  isobutyl  bromide  and  isoamyl  bromide  respectively.  The 
bromides  are  mixed  with  dry  ether,  excess  of  sodium  wire  added,  and 
the  mixture  allowed  to  remain  for  a  day.  The  yield  of  diisobutyl 
amounts  to  50  per  cent,  of  that  required  by  theory  ;  the  yield  of  diiso- 
amyl  to  over  90  per  cent.  This  method  is  much  cheaper  than  em- 
ploying the  iodides.  E.   C.  R. 

Formation  of  Nitriles  on  Oxidation  with  Nitric  Acid.     By 

C.  Hell  and  C.  Kiteosky  (£er.,  24,  979—9^7). — When  castor  oil  is- 
oxidised  with  concentrated  nitric  acid,  it  yields  a  mixture  of  mono- 
and  di-carboxylic  fatty  acids,  and  also  various  neutral  compounds 
containing  nitrogen,  which  are  volatile  with  steam.  Large  quantities- 
of  capronitrile  (b.  ]).  164 — 165"J,  considerable  quantities  of  cenantho- 
nitrile  (b.  p.  180 — 185°),  and  small  quantities  of  caprylonitrile  (b.  p. 
200 — 205°)  and  valeronitrile  (b.  p.  140 — 143^)  can  be  isolated  from 
this  neutral  oil  by  fractional  distillation,  and  pi'obably  also  butyro- 
nitrile  (b.  p.  120 — 130^),  but  the  quantity  of  the  last-named  compound 
is  so  small  that  it  was  not  characterised  with  certainty ;  the  othei?- 
nitriles  were  identified  by  converting  them  into  the  corresponding 
fatty  acids. 

Fatty  acids,  such  as  caproic  and  cenanthylic  acids,  or  a  mixture  of 
the  two,  do  not  yield  volatile  nitriles  on  oxidation  with  concentrated 
nitric  acid;  oenanthaldehyde,  on  the  other  hand,  yields  about  1  pei- 
cent.  of  oenanthonitrile  on  treatment  with  nitric  acid  of  sp.  gr.  1'2;> 
(3  parts). 

Acetone  gives  about  1  to  1-^  per  cent,  of  its  weight  of  hydrogen 
cyanide  on  oxidation  with  nitric  acid,  and  methyl  nonyl  ketone  yields 
octyl  cyanide. 

The  above  results  may  perhaps  be  explained  b}'  assuming  that  the 
nitric  acid  is  reduced  to  ammonia,  hydroxylamine,  etc.,  and  that  con- 
densation then  takes  place  between  the  unchanged  aldehyde  or  ketone 
and  the  reduction  product ;  this  view  is,  to  a  certain  extent,  borne  out 
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by  the   fact  that   considerable  quantities  of    nmmonia    are  actually 
formed  in  the  reactions.  F.   S.   K. 

Origin  of  the  Higher  Alcohols  contained  in  Commercial 
Spirits.  By  L.  LiM'KT  (Compt.  rend.,  112.  608—666). — Fermentation 
K)i  sugar  and  of  commercial  '"maltose"  with  a  large  quantity  of  yeast 
(80  per  cent,  of  the  sugar)  yields  a  product  containiiig  a  much  smaller 
proportion  of  the  higher  alcohols  than  fermentation  with  a  small 
Huautity  of  the  yeast  (20  ])er  cent,  of  the  sugar).  Acceleration  of 
fermentation  by  addition  of  brewer's  graius  has  a  similar  effect,  the 
proportion  of  the  higher  alcohols  being  distinctly  i-educed.  Previous 
experiments  showed  that  the  lower  the  temperature  at  which  fer- 
mentation takes  place,  the  lower  the  propoi'tion  of  the  higher  alcohols, 
and  the  author  considers  that  these  results  confirm  the  conclusion.s- 
already  published  (this  vol.,  p.  411).  C.  H.  B. 

Glucosoxime  and  Levulosoxime.  By  A.  Wohl  (jBer.,  24. 
993 — 996;  compare  Jacobi,  this  vol.,  p.  644). —  Glvcosoxime  is  de- 
posited in  cjvstals  when  an  alcoholic  solution  of  anhydrous  glucose 
and  hydroxylamine  is  kept  for  6  to  8  days  at  the  ordinary  tempera- 
ture ;  it  ci'ystallises  in  small,  anhydrous  needles,  melts  at  135°,  and 
does  not  decompose  on  jirolonged  heating  at  100^.  Levulosoxime  can 
be  prepared  in  a  similar  manner,  but  it  is  obtained  in  the  foi-m  of  a 
syrup  which  crystallises  on  keeping  over  sulphuric  acid  ;  it  melts  at 
118°  and  resembles  glucosoxime  in  appearance. 

Ordinary  reagents  produce  no  precipitation  in  a  solution  of  either 
of  these  oximes,  and  both  compounds,  even  in  presence  of  excess  of 
alkali,  prevent  the  precipitation  of  ferric  hydroxide  from  solutions  of 
ferric  salts.  Glucosoxime  reduces  ammoniacal  silver  solutions  almost 
immediately,  even  in  the  cold,  but  levulosoxime  does  so  only  on 
warming  ;  both  compounds  are  feebly  leevo-rotatory.  On  evaporating 
almost  to  dryness  a  solution  of  glucosoxime  "with  concentrated  soda,, 
and  then  dissolving  the  yellowish  residue  in  water,  a  solution  which 
gives  the  Prussian  blue  reaction  for  hydrogen  cyanide  is  obtained ; 
the  oximes  of  galactose,  mannose.  and  levulose  show  a  like  be- 
haviour. 

When  glucosoxime  is  dissolved  in  acetic  anhydride  containing  a 
ti-ace  of  zinc  chloride,  an  energetic  reaction  takes  place ;  on  cooling, 
and  pouring  the  solution  into  water,  a  thick  oil  is  precipitated.  This 
oil  is  readily  decomposed  by  dilute  alkalis,  even  in  the  cold,  yielding 
a  solution  which  contains  hydrogen  cyanide  ;  when  boiled  with  very 
dilute  sulphuric  acid,  it  is  gradually  decomposed  into  hydrogen 
cyanide  and  a  substance  which  combines  with  phenylhydrazine 
yielding  a  yellow,  crystalline  compound  which  is  not  gluco.sazone. 

F.   S.  K. 

A  Red  Sediment  formed  in  a  Raffinose  Solution.  By  F.  G, 
WiECHMAXX  {Chem.  News,  63,  o — 7). — Whilst  engaged  in  the  isolation 
of  raffinose  from  a  low  beet-sugar,  the  author  obtained  a  small 
quantity  of  a  substance  having  a  bright-red  colour.  This  substance 
contained  iron,  but  was  .shown   by  spectroscopic  examination  not  to- 


814  ABSTRACTS  OF  CHEMICAL  PAPERS. 

be  liaeinatin ;  it  is  remarkably  fluorescent,  and  is  insoluble  in  all 
oi'dinarj  solvents  except  concentrated  mineral  acids.  Xo  information 
is  given  as  to  its  nature.  G.  T.  M. 

Action  of  Nitric  and  Sulphuric  Acids  on  Vegetable  Fibre. 
By  J.  LiFSCHUTZ  (Ber.,  24.  11S6 — 1192). — Cellulose  can  be  prepared 
in  large  quantities  by  the  following  process  : — Fir-wood  (1  part). 
free  from  bark,  is  cut  into  cubes  10—15  mm.  in  length,  and  heated  at 
45 — 50°  with  a  mixture  (10 — 15  parts)  of  concentrated  sulphuric 
acid  (1  vol.)  and  25  to  30  per  cent,  nitric  acid  (3  vols.)  for  14 — 10 
liours ;  the  light-yellow  product  is  then  separated  from  the  warm 
solution,  washed  first  with  cold  and  then  with  hot  water,  and  boiled 
with  dilute  soda  until  it  is  reduced  to  a  pulp.  The  dark-brown  liquid 
is  run  off  and  the  pulp  washed  thoroughly  with  water  (acidified  with 
sulphuric  acid  if  alkaline)  until  the  wa.shings  are  colourless.  The 
cellulose  obtained  in  this  way  is  quite  colourless,  has  a  neutral  reac- 
tion, and  does  not  give  the  reactions  of  lignin  ;  it  is  very  strong  and 
fibrous  and  contains  I'o — IS  per  cent,  of  ash,  but  is  free  from  nitro- 
cellulose ;  the  yield  is  38 — 41  per  cent. 

The  acid  liquid,  separated  from  the  cellulose,  coutains  considerable 
quantities  of  oxalic  acid,  small  quantities  of  fatty  acids,  and  sub- 
stances, sucli  as  cellulosesulphuric  acid,  which  reduce  Fehling's 
solution ;  it  is  used  again  four  or  five  times  for  treating  fresh 
quantities  of  wood,  the  only  difference  being  that,  in  each  operation 
"the  mixture  is  raised  to  a  temperature  about  5"  higher  than  that  em- 
ployed in  the  previous  one.  The  nitric  acid  is  then  completely 
used  up,  and  the  clear  solution,  if  left  for  about  24  hours,  deposits 
a  considei'able  quantity  of  oxalic  acid  ;  this  product  is  nearly  pure, 
and  can  be  obtained  in  a  state  of  purity  by  recrystallising  once  from 
Avater.  In  such  a  series  of  operations,  the  yield  of  cellulose  is  38 — 40 
per  cent.,  and  that  of  the  oxalic  acid  29 — 30  per  cent,  of  the  weight 
of  the  dry  wood  employed.  The  acid  liquors  remaining  after  separat- 
ing the  crystalline  oxalic  acid  in  the  last  operation  contain  about 
oO — 32  per  cent,  of  sulphuric  acid,  1"5 — 20  per  cent,  of  oxalic  acid, 
and  small  Quantities  of  cellulosesulphuric  acid  ;  after  adding  the  proper 
■quantity  of  nitric  acid  and  a  little  sulphuric  acid  if  necessary,  a 
mixture  is  obtained  which  can  be  again  used  for  treating  a  fresh 
quantity  of  wood.  F.  S.   K. 

Action  of  Phosphorus  Oxychloride  on  Ethereal  Silicates  and 
their  Chloro-derivatives.  By  H.  X.  Stokes  (Ber.,  24.  933 — 93t3j. — 
The  action  of  phosphorus  oxychloride  on  the  trichlorhydi'in  of  ethyl 
orthosilicate,  SiCI:i*OEt.  was  studied  in  the  hope  of  obtaining  silicon 
oxychloride,  SioOCls-  The  reaction,  howevei-,  takes  place  in  quite  a 
different  way.  AVhen  the  trichlorhydrin  is  heated  with  excess  oi 
phosphorus  oxychloride  in  a  sealed  tube  for  2  hours  at  180°,  ethyl 
<;hloride,  a  Avhite,  amorphous  compound,  and  silicon  tetrachloride  are 
formed.  The  white,  amorphous  compound  is  freed  from  excess  of 
phosphorus  oxychloride  by  heating  at  150 — 200^  in  a  stream  of  dry  air. 
On  analysis,  it  gave  numbers  corresponding  with  the  formula  SiPiOsClj. 
It  is  extremely  hygroscopic,  easily  and  completely  soluble  in  absolute 
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alcohol,  which  provcK  the  absence  of  free  silicic  acid,  and  is  more 
soluble  in  -svater,  but  deposits  silicic  acid  from  the  solution.  On 
heating  at  200^,  phosphorus  oxjchloride  is  slowly  evolved:  at  a  red 
lieat,  phosphoric  anhydride  is  given  off,  and  a  transparent  glas> 
remains,  which  contains  lumps  of  silicic  acid,  and  is  probably  the 
•compound  SiOa.PoO,.  The  author  concludes  that  this  white,  amor- 
phous substance  is  the  chloride  of  a  silicophosphoric  acid.  Xeithei- 
the  acid  itself  nor  any  of  its  salts  could  be  isolated,  as  it  is  decomposed 
by  water.  When  silver  nitrate  is  added  to  the  cold  aqueous  solution 
acidified  with  nitric  acid  and  the  silver  chloride  filtered  off.  the 
clear  tiltrate  on  addition  of  ammonia,  deposits  silver  pyrophosphate, 
silver  orthophosphate,  and  finally  silicic  acid.  Phosphorus  penta- 
•chloride  at  lUO°  easily  converts  it  into  silicon  tetrachloride  and  phos- 
phorus oxychloride. 

The  action  of  phosphorus  oxychloride  on  the  mono-  and  di-chlor- 
ihydriu  of  ethyl  orthosilicate  takes  place  according  to  the  followin" 
equations : — 

(1.)  2SiCl2rOEt)o  +  2P0C1,  =  SiCl4  +  SiP.OsCL  +  4EtCl. 
(2.)  4SiCl(OEt)3  +  6POCI3  =  SiCli  +  3SiP,OoCl2  +  12EtCl. 

Ethyl  orthosilicate  is  decomposed  by  phosphorus  oxychloride  ac- 
vcording  to  the  equation  Si(0Et)4  +  2P(JCl3  =  SiPoOcCL  +  4EtCl. 

Hexethyl  disilicate,  Si20(0Et)c,  is  easih'  attacked  by  phosphorus 
•oxychloride  at  ISC.  Ethyl  chloride  is  formed,  together  with  a  silico- 
phosphoric chloride  which  is  somewhat  like  the  above,  but  has  a 
•diffei'ent  composition. 

Ethyl  disilicate  chlorhydi'in,  when  treated  with  phosphorus  oxy- 
•chloride,  did  not  yield  silicon  oxychloride.  E.   C.   R. 

Derivatives  of  Ethylamine.  By  S.  GABPatL  (Ber.,  24. 
1110 — 1121). — By  the  action  of  potassium  hydrosulphide  on  broni- 
ethyliihtbalimide  in  alcoholic  solution,  the  author  has  already  found 
•(Abstr.,  1889,  870)  that  ethylmercaptophthalimide, 

CgH4<^Pq^X*CH2*CH2"SH, 

as  formed.  Farther  investigation  has  shown  that  the  corresponding 
monosulphide  is  always  simultaneously  formed.  To  prepare  ethyl- 
mercaptophthalimide in  the  pure  condition,  an  alcoholic  solution  of 
brometh^-iphthalimide  and  potassium  hydrosulphide  is  heated  at  lOO" 
under  pressure  ;  the  product,  when  poured  into  water,  solidifies  almost 
immediately  to  a  crystalline  mass,  which  is  separated  from  the  mono- 
sulphide  simultaneously  formed  by  conversion  into  the  mercury  or 
lead  salt,  preferably  the  latter,  whicli  is  then  decomposed  by  dilute 
sulphuric  acid.  Ethylmercaptophthalimide  separates  out  on  evapo- 
rating the  filtrate,  and  is  purified  by  recrystailisation  from  alcohol; 
it  becomes  plastic  at  70',  melts  at  70 — 80°,  and  is  converted  by  boiling 
20  per  cent,  hydrochloric  acid  into  phthalic  acid  and  amidoviercaptan 
hydrocMoride,  XH/C..Hi'SH,HCl,  which  crystallises  in  small,  trans- 
parent needles. 

BijjhthalijlamidoetJajl  sidpldde,  {CiB.iOi.^•Ci'K^)S■,  is  best  obtained 
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by  heating  brometliylphthalimicle  witli  a  slight  excess  of  alcoholic 
potassium  sulphide  in  a  reflux  apparatus.  Hydrogen  sulphide  is 
evolved,  and  after  half  an  hour  the  product  is  poured  into  watei- ; 
the  yellow  oil  thus  precipitated  gradually  solidities,  and,  on  recrystal- 
lisation  from  alcohol,  is  obtained  in  slender,  flat  needles  melting  at 
128 — 129°.  The  mercaptophthalimide  is  obtained  simultaueously  in 
small  quantity.  The  monosulphide  is  not  formed  by  the  action  of 
potassium  sulphide,  K-S,  on  bromethylphthalimide,  but  may  be 
obtained  by  treating  sodium  ethylmercaptophthalimide  with  brom- 
ethylphthalimide ;  the  yield  is,  howevei',  not  good. 

To  eliminate  phthalic  acid  from  the  monosulphide,  either  hydro- 
chloric acid  or  potash  maybe  employed;  the  thioethylamine  hydro- 
chloride thus  obtained  forms  crystalline  crusts  or  slender  needles, 
melts  at  131°,  is  hygroscopic  and  very  soluble  in  water;  its  auro- 
chloride  forms  y^ellovv,  radial,  spherical  aggregates,  its  platinochluride 
yellow  needles,  and  its  picrate  acute  plates  melting  at  212°.  By  the 
action  of  aqueous  soda  and  benzoic  chloride,  it  yields  a  benzoyl 
derivative,  which  crystallises  in  scales  and  melts  at  107 — 108°.  The 
free  thioethylamine,  S*(CH2*CHo'NH2)2,  obtained  by  the  action  of 
solid  potash  on  a  conceuti'ated  solution  of  the  hydrochloride,  is  a 
colourless  oil,  boils  at  231 — 282°  under  a  pressure  of  758  mm.,  and 
is  miscible  with  water,  forming  a  strongly  alkaline  solution. 

When  diphthalimidoethyl  sulphide  is  oxidised  with  nitric  acid  of 
sp.  gr.  1'25,  nitrous  fumes  are  evolved,  aud  diphthalimidoethiil  sidph- 
oxide,  (CsH40.;N-CHo-CH2)oSO,  is  formed.  The  latter  crystallises 
from  alcohol  or  acetic  acid  in  long,  slender  needles,  melts  at  189°,  and 
is  converted  by  hydrolysis  with  hydrochloric  acid  into  diaviidoethyl 
sulphoxide  hydrochloride,  SO(CH3-CHo'NHo)2,2HC],  phthalic  acid, 
and  other  products.  The  former  crystallises  in  long,  slender  needles. 
Under  suitable  conditions,  ethylmercaptophthalimide  may  be 
oxidised  to  the  corresponding  bisulphide  (see  following  abstract). 
The  latter,  on  fui-ther  oxidation  with  nitric  acid  of  sp.  gr.  1"25,  yields- 
phthalyltaurine,  CgHiOsN-CnHi-SOaH  +  1^H20.  This  forms  compact 
crystals  and  has  a  bitter  taste  ;  it  becomes  plastic  at  85°,  and  at 
100°  melts  to  a  milky  liquid,  which  is  completely  transparent  at 
102—103°. 

Gabriel  and  Heymann  have  previously  shown  (Abstr.,  1890,  524^ 
that  thiazolines  may  be  prepared  by  the  action  of  alkylene  dibromides 
on  thioamides,  hydrogen  bromide  being  eliminated.  The  reaction 
does  not,  however,  succeed  with  thiacetamide.  The  author  has  now 
found  a  new  method  of  preparing  mesophenylthiazoline  (see  following 
abstract),  aud  has  also  succeeded  in  preparing  mesomethylthiazoline 
in  a  similar  manner.  For  this  purpose,  dithioethylaraine  hydrochloride 
was  boiled  with  anhydrous  sodium  acetate  and  acetic  anhydride ;. 
after  removing  the  excess  of  the  latter,  the  syrup,  which  is  almost 
certainly  the  diacetyl  compound,  (NHAc*C2H4'S)2,  was  treated  with 
phosphorus  pentachloride,  warmed  for  a  few  minutes,  poured  into- 
water,  the  filtered  solution  made  alkaline  and  distilled.  The  base 
comes  over  in  the  first  portion,  and  is  isolated  by  adding  solid  potash 
and  extracting  with  ether.  It  boils  at  14i"5 — 145°  under  a  pressure  of 
7(e9  mm.,  and  has  the  expected  composition,  C4H7NS.     On  oxidation 
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with  bromine-water,  it  yields  taurine,  and  is  converted  bj  boilinp- 
hydrochloric   acid    into    amidoethy lamina    hydrochloride    and   acetic 

'     ca  "S 

acid;  it  must  therefore  be  7nesojne//iy//7jiaro^me,     i     "    ^^CMe.        Its 

pierate,  C4H7NS,C6H3Ts'30-,  forms  long,  flat  needles  melting  at 
169 — 170°.  and  the  platinochloride  a  pale-yellow,  crystalline  powder 
readily  soluble  in  water. 

When  bromethylphthalimide  is  heated  by  itself,  it  blackens  and 
eyolves  hydrogen  bromide.  On  further  heating,  a  portion  distils  over 
from  which  phthalimide  and  ethylphthalimide  were  isolated,  and  a 
large  ciuantity  of  carbon  remains  behind. 

Bromethylamine  hydrobromide  acts  on  eth^-l  acetoacetate  in 
presence  of'  aqueous  soda  forming  ethyl  hroniethylamido-a-crotonate, 
C.HiBr-XH-CMeiCH-COOEt,  Avhich  crystallises  from  light  petroleum 
and  melts  at  48 — 50°.  Bromethylphthalimide  also  combines  with 
piperidine  forming  a  syrup,  which,  on  hydrolysis  with  hydrobromic 
acid  and  treatment  with  solid  potash,  vields  1-amidoefhyIpiperidine, 
CjXHio-C.Hi'XH..  It  is  a  colourless  liquid,  boils  at  183—184°,  and 
absorbs  carbonic  anhydride  from  the  air,  forming  crystalline  crusts  : 
it  is  miscible  Avith  water  and  has  an  odonr  resembling,  but  much 
Aveaker  than,  that  of  piperidine.  Its  hydrobromide,  C7HisXo2HBr, 
crystallises  from  absolute  alcohol  in  acute  needles  ;  the  anrochloride 
forms  long  needles,  and  the  platinochloride  rhombic  tablets.  Its 
solution  in  hydrochloric  acid  gives  a  deei)-red  coloration  with 
potassium  bismnthoiodide.  H.   G.   C. 

Dithioethylamine.  By  TV".  Coblextz  and  S.  Gabriel  {Ber.,  24, 
11'22 — 1125;. — When  the  crude  alcoholic  solution  of  ethylmei'capto- 
phthalimide  (see  previous  abstract)  is  treated  with  iodine  or  ferric 
chloT-ide  on  the  Avater-bath,  it  is  converted  into  diphthahjlimidoethyl 
lisxdphidc.  (C,H402;X-CHo-CH2)2S2,  which  crystallises  in  small  plates 
melting  at  138 — 139°.  When  heated  Avith  hydi^ochloric  acid  at 
190 — 200^,  it  is  hvdrolysed  with  formation  of  dithioethylamine  hydro- 
chloride, (XHo-C2H4)3S2,2HCl.  The  latter  melts  at  203°,  and,  on 
treatment  Avith  benzoic  chloride  and  aqueous  soda,  yields  dihenzaraido- 
diethyl  hisidphide,  (XHBz-C2H4)2S2,  which  crystallises  from  hot  alcohol 
in  needles  and  melts  at  132°.  When  heated  with  phosphorus  penta- 
chloride  at  100°,  it  yields  a  pale-yellow  syrup,  which  is  dissolved  in  a 
small  quantity  of  dry  chloroform  and  mixed  with  benzene.  The 
crystals  Avhich  separate  are  collected,  washed  with  benzene,  and 
placed  over  sulphuric  acid.  They  become  moist  and  ball  together  in 
the  air,  and  are  decomposed  by  soda  with  formation  of  an  oil  which 
may  be  driA-en  over  by  steam,  and  is  identical  Avith  the  mesophenyl- 

PTT  •  S 
thiazoline    '      '     ^CPh,  described  by  Gabriel  and  Heymann  (Abstr., 

1890,  524).  The  aboA-e  hygroscopic  crystals  gave  on  analysis 
numbers  agreeing  with  the  formula  (C9H3]SS)2,3HC1,  but  the  manner 
in  which  the  reaction  takes  place  is  not  A'et  fully  ascertained. 

H.  G.  C. 
Action    of   Aqueous    Ammonia    on    Isobutyl    Chloride    in 
Closed  Vessels  at  100'.     By  H.  Malbot  {Bull.  Soc.  Chim.  [3],  4, 
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(103 — 697). — The  aiathor  has  endeavoured  to  determine  the  best  con- 
ditions for  the  production  of  isobutylamine  From  the  results  of  nine 
expei'iments  carried,  out  under  difPerent  conditions,  he  concludes  that : — 
(1.)  It  is  not  correct  that  an  initial  excess  of  ammonia  always  favours 
the  formation  of  the  primary  amine  to  the  exclusion  of  the  secondary 
and  tertiarv  products,  but  it  considerably  facilitates  the  transforma- 
tion of  the  chloride.  The  rate  of  change  of  the  isobutyl  chloride 
auf^ments  very  rapidly  with  the  proportion  of  ammonia  present.  In 
two  davs.  31  per  cent,  is  converted  in  the  presence  of  two  molecular 
proportions  of  ammonia,  50  per  cent,  with  four ;  in  three  days  S6  per 
cent,  is  transformed  by  six  molecular  proportions  of  ammonia,  95  per 
cent,  bv  10.  Practically  there  is  no  advantaore  in  using  more  than 
10  molecular  proportions  of  ammonia  to  one  of  isobutyl  chloride. 

(2.)  Hofmann's  hypothesis  as  to  the  formation  of  amines  is  in- 
adequate to  explain  the  results  of  these  experiments,  whereas  the 
views  put  forward  by  the  author  in  a  previous  paper  (Ann.  Chim.Phys.y 
March,  1888)  account  very  well  for  the  observed  facts.  W.  T. 

Hexamethylenamine.  By  Y.  Schwaetz  (CTiem.  Zeit.,  14,  787), 
—  TLxamethylenamine  tetrasilver  Iromide,  C6Hu.]S'4,4AgBr,  is  formed 
wheu  an  ammoniacal  solution  of  silver  nitrate  is  mixed  with  an 
auimoniacal  formaldehyde  solution  containing  ammonium  bromide ; 
as  also  when  hexamethylenamine  itself  is  used,  and  when  metallie 
bromides  act  on  hexamethylenamine  silver  nitrate.  It  is  a  curdy 
precipitate  which  partly  dissolves,  the  other  portion  becoming  rapidly 
crystalline.  When  heated  stronglj',  hexamethylenamine  passes  off^ 
leaving-  a  mixture  of  silver  bromide,  metallic  silver,  and  some  char- 
coal. "Nitric  acid  rapidly  oxidises  it,  yielding  pure  silver  bromide. 
The  compound  resembles  the  hexamethylenamine  derivatives  described 
by  Horton  (Abstr.,  1888,  1051).  D.  A.  L. 

Essential  Oil  of  Mustard.  By  P.  Birkexwald  (Chem.  Oentr.^ 
1891,  i,  '2Q6 — 267  ;  from  Fharm!  Zeit.  Euss.,  29,  785 — 787).— 
Copper  Compound  of  Alh/l  Thiocarhimide. — A  greenish-yellow,  amor- 
phous powder  was  found  in  the  copper  condenser  when  preparing 
allvl  thiocarbimide.  After  washing  it  with  alcohol,  the  coloui- 
chano-es  to  yellow  ;  it  dissolves  in  hydi'ochloric  acid  with  evolution 
of  hydros'en  sulphide ;  it  reacts  with  concentrated  nitric  acid, 
a  strong  odour  of  allyl  thiocarbimide  being  emitted ;  it  is  blackened 
by  potasli,  and  allyl  isothiocyanate  is  set  free.  The  analysis  agreed 
with  a  compound  CuS  -|-  C3H5NCS. 

Pofa.^sium  Myronate. — The  author  has  prepared  potassium  myron- 
ate  from  the  seeds  of  Brassica  nigra  and  Sinapis  jzinea  by  "Will 
and  Korner's  method ;  both  the  specimens  melted  at  135°,  and  de- 
composed at  145°.  The  loss  on  heating  at  100°  during  four  hours 
amounted  to  2'43  per  cent,  in  the  case  of  the  specimen  from  Brassica 
niqra,  and  to  3'32  per  cent,  in  that  of  the  specimen  from  Sinapis  junea. 
The  loss  on  heating  should  have  been  4'3  per  cent,  to  correspond  with 
1  mol.  HoO.  The  analysis  of  the  specimen  from  Sinapis  junea  gave 
results  corresponding  with  those  which  Will  obtained  with  a  specimen 
from  Brassica  nigra.  J-  W.  L. 
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Investigation  of  Crude  Acetone.  By  L.  "Wolff.s  (Chem.  Zeit., 
14,  1141 — ll-J-2}. — By  fiiiclionation,  the  crude  oil  boiling  between 
7.")°  and  135°  was  separated  into  three  fractions.  From  the  tirst  fraction, 
a  siibstauce  boiling-  at  80^^  was  obtained,  which  appeared  to  be  methyl 
ethyl  ketone.  The  second  fraction  yielded  a  substance  boiling  at 
102 — 103°,  which  proved  to  be  methyl  propyl  ketone  ;  the  absence  of 
diethyl  ketone  was  established.  The  third  fraction,  by  repeated 
fractionation,  yielded  fractions  of  nearly  equal  amount ;  one  boiling  at 
12S — 129'^  gave  numbers  between  those  required  for  methyl  butyl 
ketone  and  allylacetoiie,  the  former  substance  being  subscr[uently  sepa- 
rated from  its  associates  l)y  means  of  sodiiim  hydrogen  sulphite.  The 
oils  not  precipitated  by  this  reagent  Avere  distilled  fi-om  strong  sodium 
hydroxide,  and  the  indefinite  substance  (b.  p.  128 — 130°)  obtained  was 
oxidised  with  nitric  acid,  evaporated  to  dryness,  dissolved  in  water,  and 
treated  with  barium  hj-droxide  ;  the  precipitate  was  found  to  contain 
succinic  acid,  the  solution  pyrotartaric  acid.  From  the  presence  of 
the  latter,  the  author  infers  that  there  is  a  ketone  present  containing 
a  closed  chain,  probably  identical  with  Kane's  dumasin  (Annalpn,. 
110.  21).  D.  A.  L. 

The  Behaviour  of  Hexachlororthodiketohexene  on  Heating 
and  towards  Phosphorus  Pentachloride.  By  T.  Zixckb  and  F. 
KusiER  {Uer.,  24,  U24 — 92S). — Hexachlororthodiketohexene  was  pre- 
pared in  a  dry  state  by  distillation  under  reduced  pressure.  The 
hydrate  cannot  be  used  in  these  experiments.  The  hexachloi'odiketone 
when  free  from  water  forms  a  thick  red  oil,  boils  at  199°  under 
60  mm.  pressure,  solidifies  Avhen  kept  for  .come  time,  and  absorbs 
water  from  the  air  Avith  production  of  the  hydrate.  The  red  colour 
appears  to  be  due  to  a  little  tetrachlororthoquinone. 

When  heated  in   a  tube  at   300 — 310^"  for  some  hours,  colourless 

needles  are  obtained,  mixed  Avith  liquid  products.     The  needles  are 

perchlorobenzene  (ni.  p.  22-1").      The  liquid  also  contains  perchloro- 

benzene.  which  is  separated  by  adding*  light  petroleum.   The  filtrate,  on 

remaining  some  time,  deposits  crystals  of  7  :  7-hexachloroketopentene 

CCbCO 

II         ^CClo.  The  non-crystallisable  product  contains  the /3:  7-ketone, 

CCl..-  CCl.     ^^ 

6ci=cci>c<^- 

When  the  diketone  is  heated  with  phosphorus  pentachloride  (2 
mols.)  at  2-50°,  it  is  completely  couA-erted  into  perchlorobenzene.  "When 
the  reaction  takes  place  at  200 — 210'',  some  perchlorobenzene  is  formed, 
together  Avith  a  compound  containing  phosphorus.  The  compound 
obtained  from  the  latter,  after  treatment  with  water,  melts  at  203^, 
forms  shining  plates,  and  is  soluble  in  ether.  As  this  compound  was 
only  obtained  in  small  quantities  from  the  diketone,  which  latter  is 
difficult  to  prepare  in  the  dry  state,  the  authors  attempted  to  prepare 
it  from  tetrachlororthoquinone. 

Ortboquinone  was  heated  Avith  phosphorus  pentachloride  (2  mols.) 
for  half  an  hour  ab  200 — 210".  On  treatment  with  water,  a  mass 
of  shining  plates  was  obtained.     The  perchlorobenzene  Avas  extracted 
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from  this  ^vith  benzene,  and  the  residue  dissolved  in  ether  and  pre- 
cipitated with  benzene.  Analysis  showed  that  the  compound  was 
CeClo-O-POCOH)..  It  forms  white,  silvery  plates,  melts  at  203°  with 
blackening,  is  soluble  in  ether,  somewhat  soluble  in  water,  and  is  re- 
precipitated  bv  hydrochloric  acid,  and  dissolves  in  soda  without 
•decomposition.  It  is  identical  with  the  compotuid  obtained  from 
hexachlordiketohexene,  and  is  also  obtained  from  the  para-deriva- 
tives CcClfiOo  and  CgCl^Oo.  It  is  an  intermediate  compound  in  the 
production  of  perchlorobenzene.  E.  C.   R. 

Derivatives  of  Palmitic  Acid.  By  C.  Hell  and  C.  Jordaxoff 
{Ber.,  24,  9S6 — 943). — The  authors  fiud  that  the  most  convenient 
material  for  the  preparation  of  pure  palmitic  acid  is  Japanese  wax, 
which  yields  one-half  its  weisfht  of  pure  palmitic  acid,  whilst  palm  oil 
yields  only  one-fifth  its  weight.  The  acid  was  purified  by  distillation 
under  reduced  pressure,  and  melts  at  62^. 

x-Bromopahnitic  acid  is  obtained  by  beating  palmitic  acid  (175 
^rams)  with  phosphorus  (7'1  grams)  and  bromine  (6-5  c.c).  The  pro 
duct  is  purified  by  washing  with  water,  when  an  emulsion  is  formed 
from  which  the  acid  is  extracted  with  light  petroleum.  It  crystal- 
lises in  shining  scales,  melts  at  51"5 — 52°,  and  solidifies  in  beautiful 
prisms  or  pyi'amids.  It  is  insoluble,  and  when  pure  is  incapable  of 
forming  an  emulsion  Tvith  water,  dissolves  easily  in  alcohol,  benzene, 
ether,  light  petroleum,  carbon  bisulphide,  and  chloroform,  and  has  no 
caustic  action  on  the  skin.  The  ethyl  salt  is  obtained  by  passing 
hydrogen  chloride  into  an  alcoholic  solution  of  the  pure  acid.  It  is  a 
pale-yellow,  fruity- smelling  liquid,  and  boils  at  24r5°  under  38  mm. 
with  slight  decomposition. 

x-Hydroxypalmitic  acid  is  obtained  by  boiling  the  bromo-derivative 
with  a  slight  excess  of  potassium  hydroxide.  ^Vlien  gently  warmed 
with  water,  it  forms  an  emulsion,  and  on  raising  the  temperature  of  the 
water,  rises  to  the  surface  as  a  yellow,  transparent,  gelatinous  mass, 
which  solidifies  on  cooling.  It  crystallises  from  alcohol  in  small, 
.shining  crystals,  melts  at  82 — 83%  and  is  easily  soluble  in  alcohol, 
ether,  and  other  organic  solvents.  The  copper  salt  is  obtained  as  a 
gi"een  precipitate  on  adding  a  hot  alcoholic  solution  of  copper  acetate 
to  an  alcoholic  solution  of  the  free  acid.  The  lead  salt  is  obtained  in 
a  similar  way  as  a  white,  powdery  precipitate.  The  barium  salt  is 
obtained  in  crystalline  flocks  on  adding  barium  chloride  to  an  alcoholic 
solution  of  the  ammonium  salt.  The  acetate,  CieHsiOsA-C,  is  obtained 
by  boiling  the  acid  with  excess  of  acetic  chloride,  washing  with  water, 
:and  dissolving  the  oil}'  product  in  ether.  On  distilling  off  the  ether, 
it  is  obtained  as  a  resinous  mass.  It  crystallises  from  alcohol  in 
white  scales,  melts  at  62"5°.  and  is  easily  soluble  in  ether,  less  soluble 
in  alcohol  and  other  organic  solvents. 

a.- Araidopalmitic  acid  is  obtained  by  heating  a-bromopalmitic  acid 
"vvith  excess  of  alcoholic  ammonia  in  a  sealed  tube  for  some  hours  on 
the  water-bath.  The  product  is  mixed  with  water  and  acidified  with 
sulphuric  acid.  A  better  yield  is  obtained  by  heating  the  mixture  at 
130 — 14-0',  and  evajiorating  off  the  excess  of  ammonia  and  alcohol. 
It  is  a  white,  crystalline  powder,  insoluble  in  alcohol,   ether,   and 
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benzene,  sparingly  soluble  in  cold  acetic  acid,  and  easily  soluble  in 
hot  acetic  acid,  and  dissolves  easily  in  alcoholic  alkaline  hydroxides, 
from  which  solution  the  alkali  salt  crystallises  in  beautiful  plates  of 
fatty  lustre.  The  acetyl  derivative  is  obtained  by  boiling  with  excess 
of  acetic  chloride  as  a  thick  oil,  dissolves  easily  in  ether  and  alcohol, 
and  has  not  been  obtained  crystalline. 

X'Anilidopahnitic  acid  is  obtained  by  boiling  bromopalmitic  acid 
with  excess  of  aniline.  From  boiling  alcohol,  it  separates  as  a  pow- 
dery precipitate,  melts  at  14-1 — 142^,  and  is  easily  soluble  in  benzene 
and  ether.      It  has  not  been  obtained  crystalline. 

Falmitanilide  is  obtained  by  boiling  p.almitic  acid  with  excess  of 
aniline  for  about  five  hours,  and  washing  the  product  with  dilute  acid 
and  water.  It  distils  at  282 — 284°  under  17  mm.  pressure  without 
decomposition,  and  is  so  obtained  as  a  colourless  liquid,  which  solidi- 
fies on  cooling  to  a  crystalline  mass.  It  crystallises  from  alcohol  in 
long,  soft,  shming  needles,  melts  at  90"5°,  and  is  easily  soluble  in 
alcohol,  more  soluble  in  ether,  benzene,  and  carbon  bisulphide. 

E.  C.  R. 

Cyanopalmitic  Acid,  Tetradecylmalonamic  Acid,  and  Tetra- 
decylmalonic  Acid.  By  C.  Hell  and  C.  Jokdaxoff  {Ber.,  24,  987 
— 998). —  Cyauopalniitic  acid,  C17H31NO2,  is  obtained  when  ethyl 
bromopalmitate  is  boiled  for  4  to  5  days  with  potassium  cyanidf  in 
alcoholic  solution.  The  filtered  solution  is  evaporated,  the  residue 
extracted  with  ether,  the  acid  precipitated  from  the  residual  alkaline 
solution  with  hydrochloric  acid,  extracted  by  shaking  with  ether,  and 
separated  from  regenerated  palmitic  acid  by  fractional  crystallisation 
from  light  petroleum.  It  crystallises  from  hot  glacial  acetic  acid  in 
almost  colourless  plates,  melts  at  75 — 76\  and  is  moderately  easily 
soluble  in  light  petroleum  ;  when  heated  at  220°,  it  is  completely  con- 
verted into  palmitonitrile  with  evolution  of  carbonic  anhydride,  and 
when  boiled  with  alcoholic  potash,  it  yields  palmitic  acid. 

Tetradecylmalonamic  acid,  CuH-..9'CH(CO-XH2)-COOH,  is  formed 
when  cyanopalmitic  acid  is  boiled  with  concentrated  alcoholic  soda 
for  about  two  days.  It  crystallises  from  hot  alcohol  in  nacreous 
plates,  is  insoluble  in  water  and  ether,  and  decomposes  at  130 — 140'^ 
with  evolution  of  carbonic  anhydride,  but  without  melting,  being  con- 
verted into  palmitamide  (m.  p.  104 — 105°). 

Tetradecylmalonic  acid,  C17H32O4,  can  be  prepared  by  boiling  the 
preceding  compound  for  a  long  time  with  alcoholic  potash  ;  it  is  a 
semi-crystalline  powder,  melts  at  117 — 118°,  and  is  readily  soluble  in 
hot  alcohol  and  boiling  acetic  acid,  but  only  very  sparingly  in  ether, 
and  insoluble  in  water.  When  heated  at  150 — 170",  it  is  converted 
into  palmitic  acid.  The  silver  salt,  CnHgoOiAgj,  is  colourless;  the 
calcium  salt,  CnHa„OiCa,  zinc  salt,  CnHaoOiZn,  and  cadmium  salt, 
CnHaoO^Cd,  are  crystalline ;  the  copper  salt,  CnHsoOiCu,  decompose.s 
at  180°.  F.  8.  K. 

Propylideneacetic  Acid  from  Maloric  Acid  and  from  Orth- 
amidophenol.  By  T.  Zixcke  and  F.  Kuster  (Bar.,  24,  908—911). 
— The  authors  undertook  this  work  with  the  object  of  determining 
whether  the  acid  CsHgOi,  obtained  by  them  from  catechol,  was  propyl- 

^li.  LX.  3  i 
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ideneacetic  acid,  CHa'CHo'CBiCH-COOH,  or  was  identical  with  the 
ethjlidenepropionic  acid,  CHrCHiCH-CHo'COOH,  obtained  from  acet- 
aldebyde  and  succinic  acid.  The  solution  of  this  question  was  of  interest, 
because  the  authors  had  based  the  constitution  of  the  hexachlorod ike- 
tone  and  otlier  chloro-compounds  obtained  from  catechol  on  the  pro- 
duction of  propylideneacetic  acid.  Ethjlidenepropionic  and  propvl- 
ideneacetic  acids  ai-e  easily  distinguished  bv  treating-  the  acid  with 
hydrogen  bromide  and  boiling  the  resulting  compound  with  water.  If 
valerolactoue  is  formed,  then  the  compound  is  ethylidenepropionic  acid. 
The  authors  find  that  the  acid  obtained  from  malonic  acid  and  that 
from  catechol  behave  alike.  From  both,  a  minnte  quantity  of  valero- 
lactoue was  obtained,  but  the  main  product  is  an  acid  not. containing 
bromine,  which  is  probably  an  hydroxy-acid.  The  formation  of  a 
small  quantity  of  valerolactone  is  probably  due  to  a  small  quantity  of 
the  propylideneacetic  acid  having  undergone  molecular  change. 

Propylideneacetic  acid  was  prepared  from  malonic  acid  according 
to  the  directions  of  Fittig  and  Friinkel.  It  boiled  at  193—196°.  The 
acid  (4 — 5  grams),  cooled  with  ice,  was  treated  with  somewhat  more 
than  an  equal  volume  of  hydrobromic  acid  saturated  at  0°,  and  the 
mixture  allowed  to  remain  for  a  few  days  at  the  ordinary  tempera- 
ture, ice-cold  water  added,  and  the  bromovaleric  acid  washed  with 
ice-cold  water  and  dried  over  potash  and  sulphuric  acid.  The  bromo- 
valeric acid  was  then  boiled  with  water  for  some  hours,  the  solution 
saturated  with  soda,  and  extracted  with  ether.  On  distillation  of  the 
produL't.  2 — 3  drops  of  valerolactone  (b.  p.  201'5  —202°)  were  obtained. 
The  main  product  of  the  action  was  not  examined. 

Propylideneacetic  acid  from  orthamidophenol  boiled  at  192 — 195°. 
It  Avas  treated  in  the  same  way  as  the  above  acid,  and  yielded  only  a 
few  drops  of  valerolactone.  E.   C.   R. 

Velocity  of  Lactone-formation  in  the  Case  of  various 
Hydroxy-acids.  By  E.  Hjflt  {Ber.,  24,  1236— 1239) —The  author 
has  made  a  numbei'  of  experiments  on  the  relative  velocity  of  the 
lactone  formation  in  the  case  of  the  five  hydroxy-acids  named  below. 
A  solution  of  the  pure  lactone  (0  0055  molecule  in  grams)  is  warmed 
with  a  slielit  excess  of  one-fifth  normal  potash,  then  cooled,  exactly 
neutralised  with  hydrochloric  acid,  mixed  with  decinormal  hydro- 
chloric acid  (50  c.c),  and  diluted  to  100  c.c.  with  water.  The  one- 
twentieth  normal  solution  prepared  in  this  way  contains,  besides  the 
hydroxy-acid,  potassium  chloride  and  a  small  quantity  of  salt  of  the 
hydroxy-acid  ;  the  presence  of  the  latter  retards  lactone-formation, 
but  as  the  quantity  is  the  same  in  all  cases  the  values  obtained  are 
comparable  one  with  another;  the  potassium  chloride  has  no  appreci- 
able influence  on  the  reaction.  The  prepared  solutions  are  then 
heated  at  100°  in  portions  of  10  c.c,  and  after  five  minutes  warming 
the  initial  condition  is  determined  ;  portions  of  the  solutions  are  taken 
after  certain  periods  of  time,  poured  into  ice-cold  water,  and  the  acid 
present  titrated  with  a  centiuormal  solution  of  barium  hydroxide. 

The  details  of  the  results  and  the  reaction  coefficients  calculated 
therefrom  are  given  in  a  table.  The  times  required  for  the  conversion 
of  50  per  cent,  of  the  various  acids  into  the  corresponding  lactones 
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were  found  to  be  as  follows  : — Hydroxybutjric  acid,  906  minutes  ; 
hydroxyvalei-ic  acid,  I'Jtl  minutes;  hydroxycaproic  acid,  7u  minutes  ; 
livdroxyisocaproic  acid,  06  minutes  ;  hydroxymetliylbenzoic  acid,  15 
minutes.  F.   S.  K. 

Isomerism  of  Oximes,  By  A.  Hantzsck  (Bpt.,  24,  1192 — lirt«). 
— ]\Iinunni's  ex[)]aiiation  of  the  isomerism  of  oximes  (Gnzzetfa,  21, 
113)  is  a  very  improbable,  if  not  an  impossible,  one,  for  various 
jcasons.  In  the  first  place  the  iso-  or  ^-oximes  do  not  show  the 
characteristic  properties  of  partially  reduced  benzene  deHvatives,  as 
they  should  if  Minunni's  fornoulas  were  correct.  Secondly,  the  forma- 
tion of  nitriles  from  /:i-aldoximes  is  quite  inexplicable  assuming 
Minunni's  views  to  be  correct.  Thirdly,  the  intramolecular  chancre 
observed  by  Beckmann  in  the  case  of  the  isomeric  ketoximes  cannot 
be  explained  in  accordance  with  ^Minunni's  formulas.  Fourthly,  the 
number  of  isomerides  actually  capable  of  existence  as  proved  by 
experiment,  is  not  the  same  as  the  number  required  by  Minunni's 
theory.  The  existence  of  isomeric  oximes  belonging  to  the  fatty 
series  is  also  a  conclusive  proof  that  Minunni's  explanation  of  isomerism 
in  the  aromatic  series  is  not  the  coi-rect  one. 

The  author  then  goes  onto  discuss  the  question  of  the  isomerism  of 
oximes  of  the  fatty  series,  especially  with  regard  to  the  results  ob- 
tained by  Cramer  (compare  following  abstract).  F.   S.  K. 

Monoximes  of  Succinic  Acid.  By  C.  Cramer  (Ber.,  24, 
1198 — 1214:j. — The  author's  experiments  have  shown  that  the  ethyl 
hydrogen  oximidosuccinate  obtained  by  Ebert  from  ethyl  succino- 
succinate  and  nitrous  acid  (Abstr.,  1885,  1122)  is  stereochemical! v 
isomeric  witli  the  compound  prepared  by  Piutti  from  ethyl  oxal- 
acetate  and  hydroxylamine  (compare  Abstr.,  1889,  383  and  1890, 
1239).     The  former  is  most  probably  the  labile  a-oxime  of  the  con- 

.       COOEt-C-CH,-COOH  ^,     ,.        , 
figuration  /-mj  -\t  '  *^  latter  the  stable  /i-oxime  of  the 

.       COOEt-C-CH.-COOH     ^,    ,  ,,  .      .       .      , 
conuguration  'i  „,-,  •      J- hat  this  view  is  the  correct 

xs-OH 

one   is  rendered   highly  probable  by  the  fact  that  the  yS-derivative 

exhibits  analogy  with  the  oxime  of  acetoaceticacid,  which  has  doubt- 

.       CH3-C-CH,-C00H       ^,       ,    ,      .  ^      , 

less  the  confisfuration  li  ^„  .       ihe     behaviour    01     the 

two  compounds  is  also  in  harmony  with  this  view ;  the  /3-dicarboxyliG 
acid  described  below,  which  is  obtained  from  the  /:i-oximido-deriva- 
tive,  is  readily  converted  into  cyanoacetic  acid,  and  the  corresponding 
ethyl  salt  readily  changes  into  ethyl  nitrilosuccinate, 

COOEt-C— CH-COOEt, 

X 

whereas  the  ethyl  hydrogen  salt  of  the  a-derivative  is  readily  decom- 
posed into  ethyl  oximidopropionate  and  carbonic  anhydride  ;  these 
reactions  are  most  easily  explained  by  assuming  the  compounds  to 
have  the  configurations  assigned  to  them  above. 

3  i  2 
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Ethyl  hydrogen  a-oximidosuccinate,  prepared  as  described  by 
'Ehert(loc.cit.').  melts  at  107°,  and  gives  with  feiTie  chloride  a  brown 
or  a  yellow  coloration,  according  as  the  solution  is  concentrated  or 
dilute;  when  heated  at  its  melting  point,  or  when  warmed  with 
water  at  about  SO'',  it  is  decomposed  into  ethyl  ,i3-oximidopropionate 
and  carbonic  anhydride. 

Ethyl  hydrogen  /3-oximidosuccinate  (compare  Piutti,  loc.  cit.)  is 
most  conveniently  prepared  by  adding  concentrated  soda  (1  mol.)  to 
ethyl  oxalacetate  in  the  cold,  and  warming  the  sodium  compound 
obtained  in  this  way  with  a  solution  of  a  slight  excess  of  the  theo- 
retical quantity  of  hydroxylamine  hydrochloride,  when  the  oxime  is 
deposited  as  a  colourless  oil ;  soda  (1  mol.)  is  then  added,  and,  after 
keeping  for  several  hours,  the  solution  is  strongly  acidified,  and  the 
product  extracted  with  ether.  It  melts  at  54°,  is  more  sparingly 
soluble  than  thea-componnd,and  gives  an  intense  violet  coloration  with 
ferric  chloride  ;  under  certain  conditions,  it  undergoes  decomposition 
into  ethyl  a-oximidopropionate  and  carbonic  anhydride,  but  the 
change  takes  place  far  less  readily  than  in  the  case  of  the  a-com- 
pound. 

COOH-C-CHo-COOH  .  .     ,     . 

a-Oximidosuccmio  acid,  i '  ,  prepared  by  hydro. 

U-H'iN 

lysing  the  ethyl  hydrogen  salt  with  alcoholic  soda  (compare  Ebert, 
he.  cit.),  melts  at  125°,  being  decomposed  into  water,  carbonic  an- 
hydride, and  cyanoacetic  acid  ;  the  same  decomposition  takes  place  on 
heating  an  aqueous  solution  of  the  acid  at  105 — 130°.  In  con- 
centrated solutions,  ferric  chloride  produces  a  brown,  in  dilute  solu- 
tions a  yellow,  coloration. 

^  .    .,         .  .       .,  COOH-C-CH^-COOH 

3'Oieimidosnccimc  acuL  -II  ^tt  •  ^^' 

^  N-OH 

C00H-C-CH,'C(0H)2, 

ii — 6 

is  obtained  when  the  S-compound  described  above  is  hydrolysed  with 
soda  in  the  cold,  the  solution  acidified  and  extracted  with  ether. 
It  melts  at  88°  with  decomposition,  and  is  more  sparingly  soluble 
in  water,  alcohol,  and  ether  than  the  a-acid ;  it  is  insoluble  in 
benzene,  chloroform,  and  light  petroleum.  It  turns  red  on  exposure 
to  the  air,  either  in  the  dry  state  or  in  aqueous  solution,  and  it  gives 
a  characteristic  blue  coloration  A\-ith  ferric  chloride ;  in  neutral 
ammoniacal  solutions,  most  metallic  salts  produce  colourless  precipi- 
tates, the  silver  salt  being  very  explosive.  When  the  acid  is  heated 
at  about  40°  in  concenti-ated  aqueous  solution,  carbonic  anhj-di'ide  is 
evolved,  and,  on  evaporating,  cyanoacetic  acid  remains  as  a  colourless, 
deliquescent,  crystalline  mass  ;  the  same  decomposition  takes  place 
to  a  considerable  extent  when  the  /3-oximido-acid  is  kept  for  some 
time  over  potash  at  the  ordinary  temperature  ;  its  acid  solutions 
are  also  unstable  even  at  the  ordinary  temperature,  but  its  alkaline 
solutions  can  be  boiled  without  undergoing  any  change. 

When  the  ethyl  hydrogen  salt  of  the  a-acid  is  treated  with   con- 
centrated sulphuric  acid,  acetic  chloride,  or  acetic  anhydride,  it  is 
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converted  inio  the  corresponding  /3-compound ;  the  rz-dicarboxylic 
;ifid  is  also  converted  into  the  /:J-derivative  on  treatment  with  con- 
centrated sulphuric  acid. 

/3-Oximidosuccinic  anhydride,  OIi''S'.C<^  i     ,    is    foi-med    when 

the  3-acid  is  treated  with  acetic  chloride  ;  it  forms  colourless  crystals, 

softens  at  95°,  and  melts  completely  at  105"  with  decomposition.     It 

is  only  moderately  easily   soluble   in  water,  being  thereby   converted 

into  the  acid,  but  when  heated  alone  it  is  readily  decomposed  into 

carbonic    anhydride    and    cyanoacetic    acid.       The    acetyl  derivative 

CO-C 
OAc*NIC<^  I     ,  pi-epai-ed  by  treating  the  anhydride,  or  the  acid, 

with  acetic  anhydride,  forms  large,  colanrless  crystals,  melts  at  105^ 
with  decomposition,  and  is  readily  decomposed  by  water. 

When  the  a-acid  is  treated  with  acetic  chloride  or  with  acetic  an- 
hydride, it  3'ields  products  identical  with  those  obtained  from  the 
/i-acid  in  like  manner,  and  which,  on  decomposition  with  water,  yield 
the  /3-acid.  F.   S.  K. 

Dioximidosuccinic  Acids.  By  H.  G.  Soderbaum  (Ber.,  24, 
1215 — 1235). — According  to  the  theory  of  Hantzsch  and  Werner, 
there  are  three  dioximidosuccinic  acids  capable  of  existence.  The 
author  has  succeeded  in  preparing  two  of  these  compounds ;  the  one 

•    ^     u.i       .1.  J-     •         .  .t.  a         .-      COOH-C-C-COOH 

IS  doubtless  the  aa-dioxime  oi   the  connguration  H  M  ; 

the  other  is  probably  the  /?/3-dioxime  of  the  config-uration 

COOH-C C-COOH 

II  II  , 

X-OH  OH-X 

•whilst  the  third  isomeride,  namelv,  the  a/i-dioxime  of  the  configura- 

.       COOH-C C-COOH 

tion         ^^^  n    ^^  II  ,    could  not  be  obtained.     The   various 

HO-X  OH-lf 

reactions  which  throw  light  on  the  constitution  of  the  two  dioximes 
are  described  below  (compare  Hantzsch,  this  vol.,  p.  439). 

/3/3-Dioximidosuccinic  acid  (dihydroxytartaric  acid  /J/3-dioxime) 
has  been  previously  pi-epared  by  Miiller  (Abstr.,  1884,  584).  who 
named  it  diisonitro.sosuccmic  acid;  although  the  method  of  prepara- 
tion employed  by  Miiller  gives  a  very  pure  product,  it  occupies  rather 
a  long  time,  and  the  yield  is  only  about  20  per  cent,  of  the  theo- 
retical. The  following  method  was  found  to  be  more  convenient :  — 
A  mixture  of  commercial  sodium  dihydroxytartrate  (1  mol.)  and  a 
slight  excess  of  the  theoretical  quantit\"  (2  mols.)  of  hydroxylaniine 
hydrochloride  is  dissolved  in  the  least  possible  quantity  of  cold, 
dilute  hydi-ochloric  acid  of  sp.  gr.  1*03 — I'Oi,  the  solution  kept  for 
about  12  hours  at  the  ordinary  temperature,  Bltered  if  necessary,  and 
extracted  10  to  12  times  with  ether  ;  the  ethereal  solution  is  dried 
over  anliA'di-ous  sodium  sulphate,  about  four-fifths  of  the  ether 
evaporated  on  the  water-bath,  the  residual  solution  cooled  with  ice 
and  evaporated  over  sulphuric  acid  under  reduced  pressure.  As  soon 
as  crystallisation  commences,  dry  chloroform  (about  3  parts)  is  added 
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with  constant  stirring',  wlien  the  dioxime  is  almost  completely  de- 
posited in  crystals,  whilst  the  furazancarboxylic  acid,  which  is  also 
produced,  remains  in  solution.  The  colourless,  crystalline  product  is 
quickly  separated  by  filtration,  pressed,  and  recrystallised  from  a 
mixture  of  ether  and  chloroform,  from  which  it  separates  in  large, 
colourless,  transpai-ent  prisms  containing  2  mols.  HjO,  and  melting 
at  about  90";  the  yield  is  about  30  per  cent,  of  the  theoretical. 
It  is  deposited  from  aqueous  solutions  in  crystals  containing  4  mols. 
HoO,  which  melt  at  70 — 75°,  and  from  ether  it  separates  in 
cr^'stals  containing  a  quantity  of  water  varying  from  2  to  4  mols. ; 
the  crystals  lose  the  whole  of  their  Avater  over  sulphuric  acid, 
the  anhydrous  compound  melting  at  145 — 150°  with  decomposition. 
/3/j-Dioximidosuccinic  acid  is  very  readily  soluble  in  water,  alcohol, 
and  ether,  but  insoluble  in  benzene,  chloroform,  and  light  petroleum  ; 
it  has  acid  properties,  turns  red  litmus  blue,  and  decomposes  carbon- 
ates, but  is  also  readily  soluble  in  acids.  The  silver  salt,  C4H.K"206Ag2, 
crystallises  in  long,  colourless  needles  melting  at  140 — 150°  with  de- 
composition. The  calcium  salt,  CiHoN^OaCa  +  4HoO,  is  deposited  in 
microscopic,  hexagonal  plates  on  adding  calcium  acetate  to  a  moder- 
ately concentrated  solution  of  the  acid ;  it  loses  2  mols.  H2O  at 
95 — 100°,  and  is  gradually  decomposed  at  a  higher  temperature.  In 
aqueous  solutions  of  the  acid,  barium  acetate  produces  no  precipitate, 
but  barium  hydroxide  gives  a  colourless,  ferric  chloride  a  dark  red, 
and  copper  acetate  a  dirty  green  precipitate  which  soon  turns  brown  ; 
on  adding  a  little  soda  and  then  ferrous  sulphate  to  a  solution  of  the 
acid,  an  intense  violet  coloration  is  produced.  The  acid  crystallises 
unchanged  from  boiling  water,  but  it  is  ^instable  towards  acids,  being 
thereby  converted  into  the  aa-dioximi do-compound.  The  diacetyl 
derivative,  C4H2i^204(OAc)2,  is  obtained  in  colourless  needles  or 
rhombic  plates,  when  the  pure  anhydrous  acid  is  kept  in  contact  with 
acetic  anhydride  at  0°  until  dissolution  is  complete,  and  the  excess  of 
anhydi'ide  then  evaporated  over  potash  ;  it  melts  at  about  150°  with 
decomposition,  gradually  decomposes  on  exposure  to  the  air  with 
jiberation  of  acetic  acid,  and  is  readily  soluble  in  water,  alcohol,  and 
ether,  but  is  insoluble  in  benzene.  The  silver  salt  is  precipitated  in 
well-defined  rectangular  plates  on  adding  silver  nitrate  to  a  freshly 
prepared  aqueous  solution  of  the  diacetyl  derivative.  When  an 
aqueous  solution  of  the  diacetyl  derivative  is  evaporated  at  the  ordi- 
nary temperature,  it  is  completely  decomposed  and  the  /:i/i-dioxime  is 
deposited  in  crystals ;  the  diacetyl  derivative  is  also  decomposed  by 
soda  or  sodium  carbonate  into  furazancarboxylic  acid  (see  below)  and 
carbonic  anhydride. 

When  /i/:J-dioximidosuccinic  acid  is  treated  with  excess  of  acetic 
chloride  at  the  ordinary  temperature,  it  gradually  passes  into  solution, 
and  on  evaporating  the  excess  of  acetic  chloride  over  potash,  there 
remains  an  almost  colourless  oil,  from  which,  in  some  experiments,  a 
small  quantity  of  a  crystalline  compound  was  gradually  deposited  ; 
this  oil  is  doubtless  an  acetyl  derivative,  but  it  was  not  analysed ;  it 
is  quickly  decomposed  by  water,  being  thereby  converted  into  the 
aa-dioxime,  and  when  treated  with  sodium  carbonate,  or  with  dilute 
soda,  it  is  transformed  into  furazancarboxylic  acid. 
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a.7..Dioxtmidosuccinic  acid  is  most  conveniently  prepared  by  dissolv- 
ing: the  /:^/i-compound  in  a  little  concentrated  hydrochloric  acid,  and 
keeping  the  solution  for  some  time  at  the  ordinary  tempera tnre,  when 
the  a^a-dii)xiine  is  gradually  deposited  in  crystals;  it  is  also  formed 
when  the  /i/:}-compound  is  treated  with  hj-drogen  chloride,  or  with 
|)hosphorus  peiitachloride,  in  ethereal  solution.  It  usually  separates 
from  a  mixture  of  chloroform  and  ether  as  an  oil,  which  then  solidi- 
tits  to  a  mass  of  crystals,  having  the  composition  C4H4X..O6  +  2H2O  ; 
these  crystals  lose  their  water  at  40 — 45°,  the  anhydrous  substance 
melting  at  145 — 150°  with  decomposition.  It  is  very  readily  soluble 
in  water,  alcohol,  and  ether,  but  insoluble  in  chloroform,  benzene, 
and  liglit  petroleum;  as  regards  chemical  behaviour  and  the  solubility 
of  its  salts,  it  resembles  closely  the  isomeride  jnst  described.  The 
silver  salt,  d UzX^OeAgo  +  H2O,  prepared  by  adding  silver  nitrate  to 
an  aqueous  solution  of  the  acid,  is  a  colourless,  granular  compound 
moderately  stable  in  the  light ;  it  loses  its  water  at  60°,  melts  at 
145 — 150",  and  explodes  violently  at  about  153°.  The  calcium  salt, 
C4H2X..06Ca  +  3H.,0,  is  precipitated  in  colourless,  microscopic  prisms 
on  adding  calcium  acetate  to  a  solution  of  the  acid  ;  it  loses  only 
part  of  its  water  at  100°.  An  aqueous  solution  of  the  aa-acid  gives 
the  same  reactions  with  ferrous  sulphate  and  with  ferric  chloride  as 
the  /3/i-compound,  but  with  copper  acetate  there  is  produced  a  green, 
amorpbuus  precipitate. 

aa-Dioximidosuccinic  acid  is  not  decomposed  by  boiling  dilute 
alkalis,  but  when  treated  with  acetic  anhydride  at  the  ordinary 
temperature,  it  is  gradually  and  completely  decomposed  into  water, 
cyanogen,  and  carbonic  anhydride.  On  treatment  with  acetic  chloride, 
it  yields  a  colourless  oil  which,  in  all  probability,  is  identical  with 
the  compound  obtained  in  like  manner  from  the  /^/3-derivative  ;  this 
oil  is  reconverted  into  the  aa-dioximido-acid  by  cold  water,  but 
alkalis  decompose  it  into  furazancarboxylic  acid  and  carbonic  an- 
hydride. 

Furazancarhoxylic  acid  {azoxazolecarhoxylic  acid), 

X'CIT 

V       >C-COOH  +  1H,0, 

is  obtained  in  the  preparation  of  /3/J-dioximidosuccinic  acid  as  de- 
scribed above,  and  is  isolated  by  evaporating  the  ethereal  chloroform 
mother  liquors  from  the  dioxime ;  the  yellow  oil  obtained  in  this 
way  gradually  solidifies  and  can  then  be  recrystallised  from  cold 
chloroform  ;  it  is  best  prepared  in  a  pure  condition  by  treating  either 
of  the  dioximido-acids  with  acetic  chloride,  and  decomposing  the  pro- 
duct with  sodaor  sodium  carbonate.  It  crystallises  in  colourless  needles, 
melts  at  101 — 102°  with  decomposition,  and  is  very  readily  soluble 
in  water,  alcohol,  and  ether,  and  moderately  easily  in  chloroform, 
but  insoluble  in  benzene  and  light  petroleum;  it  cannot  be  obtained 
in  an  anhydrous  condition  either  by  recrystallisation  f  rom  dehydrating 
scjlvents  or  by  careful  heating.  It  dissolves  in  soda  yielding  a  yellow 
solution,  from  which  it  is  precipitated  unchanged  on  acidifying,  and 
it  is  not  decomposed  by  cold  concentrated  sulphuric  acid,  but,  on 
prolonged    boiling    with    dilute    hydrochloric  acid,  it   is   completely 
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destroyed,  the  principal  product  being  oxalic  acid ;  it  is  completely 
decomposed  when  heated  at  100"^,  a  strong'  odour  of  cyanoo^en  being- 
observed,  and  when  treated  with  potassium  permanganate  at  the 
ordinary  temperature,  it  is  completely  desti'oyed,  carbonic  anhydride, 
cyanogen,  and  nitric  acid  being  formed.  The  silver  salt,  CjHNoOsAg, 
is  precipitated  in  colourless,  granular  crystals,  on  adding  silver  nitrate 
to  an  aqueous  solution  of  the  acid,  but  from  neutral  aqueous  solutions 
a  yellow,  crystalline,  explosive  salt  of  the  composition  CaNjOgAga  is 
precipitated ;  on  adding  copper  acetate  to  a  moderately  concentrated 
solution  of  the  acid,  a  dark-green  solution  is  obtained,  and  after  a 
short  time  a  copper  compound  is  deposited  in  well-defined  plates, 
which  explode  violently  when  heated.  The  acid  is  not  acted  on  by 
acetic  anhydride  at  the  ordinary  temperature,  but  when  heated  there- 
with it  is  completely  decomposed  ;  attempts  to  prepare  an  acetyl 
derivative  with  the  aid  of  acetic  chloride  were  also  unsuccessful. 

F.  S.  K. 

Trimethylsuccinic  Acid.  By  C.  A.  Bischoff  {Ber.,  24, 
1041 — 10'19). — No  definite  compound  could  be  obtained  by  the 
action  of  sodium  ethoxide  on  ethyl  a-bromisobutyrate.  On  treat- 
ment with  alcoholic  potash,  however,  a-ethoxyisobutyric  acid,  methyl- 
acrylic  acid,  and  a-hydroxyisobutyric  acid  are  formed.  Methy acrylic 
anilide,  CHo'.CMe-CO'NHPb,  crystallises  from  dilute  alcohol  in 
lustrous  prisms,  and  melts  at  120°. 

Ethyl  a-bromisobutyrate,  on  treatment  with  concentrated  aqueous 
ammonia  at  low  temperatures  yields  a  cr3'stalline  amide  of  the 
formula  CMcaBr-CONHo,  which  melts  at  lA:!" .  By  the  action  of 
aniline  at  0°,  an  anilide  is  formed  in  small  quantity,  Avhich  crystallises 
in  needles  and  remains  unmelted  at  250° ;  on  heating  the  isobutyr- 
ate  with  aniline  (2  mols.)  at  150 — 160°,  ethyl  a-anilidisobutyr- 
ate,  NHPh'CMea'COOEt,  is  obtained.  a-Bromisohutyric  anilide, 
CMejBr-CO'NHPh,  is  formed  quantitatively  by  the  action  of  aniline 
on  a-bromisobutyric  bromide  in  benzene  solution  at  the  ordinary 
temperature  ;  it  crystallises  from  dilute  alcohol  and  melts  at  83°  ;  a 
proof  is  thus  afforded  of  the  freedom  of  the  ethyl  a-bromisobuty^i-ate 
from  any  /j-bromo-derivative. 

Trimethylsuccinic  acid  is  prepared  by  treating  ethyl  sodiomethyl- 
malonate  with  ethyl  a-bromisobutyrate  for  5  hours  at  180 — 190° 
under  pressure,  the  product  is  washed  Avith  water,  distilled,  and  the 
portion  boiling  at  275 — 285°  liydrolysed  with  alcoholic  potash,  the 
acid  thus  obtained  is  heated  at  200°  until  carbonic  anhydride  ceases  to 
be  evolved,  the  residue  is  distilled,  and  the  portion  passing  over  up  to 
250^^  recrystallised,  first  fi'om  chlorofoi-m,  then  from  benzene  and  light 
petroleum  ;  the  acid  melts  at  139'5°,  its  electrolytic  conductivity  is 
Mco  =  351  ;  k  =  0  031,  and  it  is  in  all  respects  identical  with  the  tri- 
methylsuccinic acid  of  Zelinsky  and  Besredka  (this  vol.,  p.  669). 
The  higher  fractions  (b.  p.  260 — 280°),  separated  during  the  distilla- 
tion after  hvdrolysis,  consist  of  symmetrical  dimethylglutaric  acid 
(m.  p.  102—105°). 

The  acid  (m.  p.  106^)  previously  prepared  by  the  author  and 
Hell  from  amylene  bromide,  and  termed  trimethylsuccinic  acid,  is  in 
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all  probability  asymmetrical  ethylmethylsuccinic  acid, 

COOH-CH^-CEtMe-COOH.  J.  B.  T. 

Substituted  Dimethylsuccinic  Acids.  By  C.  A.  Bischoff  (Her., 
24.  1050 — UH\-i). — It  has  previously  been  shown  (this  vol.,  p.  280) 
tliat  ethyldimethylsucciuic  acid,  COOH-CHEt-CM(vCOOH,  may  be 
])repared  by  the  action  of  ethyl  a-bromisobutyrate  6n  ethyl  sodio- 
Hthvlmalonate  ;  considerable  quantities  of  ethyhiiethylo'lutaric  acid, 
CObH'CHEt-CH,-CHMe-COOH,  are  also  formed  duriuj^  the  re- 
action. The  succinic  acid  gives  a  white  precipitate  with  potassium 
aluminium  sulphate,  and  with  lead,  mercury,  and  zinc  salts;  copper 
sulphate  produces  a  green,  flocculent  precipitate,  and  ferric  chloride 
a  yellowish-brown  one.  The  electrolytic  conductivity  has  been  re- 
determined, and  found  to  be  Mco  =■  Sol  ;  h  =  0056.  All  attempts 
to  convert  the  acid  into  an  isomeric  form  were  fruitless. 

Ethijlmefhylcarhoryijlutaric  acid,  C00H-CHMe-CH.,-CEt(C00H)2, 
melts  at  1G6'5°  with  evolution  of  carbonic  anhydj'ide,  and  is  almost 
insoluble  in  light  petroleum  or  carbon  bisulphide  ;  the  silver,  mercury, 
and  lead  salts  are  white  and  insoluble. 

Parethylmethylglutaric  acid  crystallises  from  water  in  aggregates 
of  small,  slender  needles,  melts  at  105°,  and  is  insoluble  in  carbon 
bisulpliide  or  xylene.  The  lead,  silver,  aluminium,  cupric,  ferric,  and 
ci;tc  salts  are  sparingly  soluble ;  the  last  is  crystalline,  and  is  only 
ju-ecipitated  on  warming. 

The  meso-acid  closely  j-esembles  the  para-acid,  from  which  it  is 
separated  by  fractional  crystallisation  from  water ;  it  is  deposited  in 
concentric  needles  melting  at  61°. 

A  mixture  of  these  acids  may  be  prepared  by  the  following 
method,  which  also  serves  to  show  that  they  are  actually  glutaric 
acids.     Ethyl  sodiodicarboxygluconate, 

CNa(C00Eb).,-CH:C(C00Et)2, 

is  treated  with  ethyl  iodide,  and  the  product  reduced ;  the  sodium 
derivative  of  the  resulting  ethyl  ethyldicurboxyglutarate  is  treated 
with  methvl  iodide,  and  the  ethyl  methvlethvldicarboxyo-lutarate, 
CEi(C00Et)2-CH,-CMe(C00Et)o,"thus  obtained  is  hydrolysed ;  the 
acid  melts  at  150 — 170°  with  evolution  of  carbonic  anhydride,  and, 
after  the  complete  elimination  of  this,  crystals  are  deposited  which 
melt  at  70  —76°,  and  behave  in  every  way  like  a  mixture  of  para-  and 
meso-ethylmethylglutaric  acid. 

Fropyldlmethylsuccinic  acid,  COOH-CMea'CHPr^'COOH,  is  prepared 
from  ethyl  sodiopropylmaionate  and  ethyl  a-bromisobutyrate,  and 
crystallises  from  water  in  slender,  rhombic  needles ;  it  is  insoluble  in 
light  petroleum  or  carbon  bisulphide,  and  melts  at  140°.  The  electro- 
lytic conductivity  is  Mco  =  350;  h  =  0-055.  It  was  not  found 
possible  to  convert  the  acid  into  an  isomeric  modification.  The 
calcium,  cadmium,  zinc,  cduminium^  ferric,  cupric,  mercuric,  lead,  and 
silver  salts  are  all  more  or  less  insoluble. 

Benzyldimethylsuccinic  acid,  C00H-CH(C-H7)-CMe,-C00H,  is  ob- 
tained from  ethyl  sodiobenzylmalonate  and  ethyl  a-bromisobutyrate 
by  heating  for  10  hours  at  190—205°  under  a  pressure  of  5—6  atmos. ; 
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the  acid  crystallises  from  water  in  short,  prismatic  needles  and  melts 
at  I'lO'^  ;  on  heating  at  152°,  water  is  eliminated.  The  electrolytic 
conductivity  is  Mco  =  350  ;  k  =  0  046.  Like  the  preceding  acids, 
this  could  not  be  converted  into  an  isomeride.  The  calcium  salt  is 
deposited  in  needles  ;  the  zinc,  mercuric,  lead,  and  silver  salts  are  crys- 
talline;  the  aluminium  a,Tad  ferric  salts  fiocculent. 

On  heating .  benzyl  chloride  with  ethyl  sodioisobutylen-etricarb- 
oxylate  in  xylene  solution  for  12  hours  under  a  pressure  of  5 — 6 
atmos.,  dibenzylmalonic  acid  is  formed  iu  considerable  quantity  ;  the 
highest  boiling  portion  of  the  product  consists  of  ethyl  benzyliso- 
butenyltricarboxylate,  whilst  the  lowest  fraction  probably  contains 
methylacrylic  acid  ;  no  benzyldimetliylsuccinic  acid  or  benzylmetliyl- 
glutaric  acid  could  be  detected.  J.  B.  T. 

Transformation  of  Ethyl  Disodiotartrate  by  Ethyl  Chloride. 

By  E.  MuLDKR  (Rec.  Trav.  Chim.  [9],  5,  238 — 275). — After  some 
time,  a  solution  of  ethyl  disodiotartrate  in  ethyl  chloride  yields  a  preci- 
pitate. The  decanted  mother  liquor,  freed  from  excess  of  ethyl  chloride, 
and  evaporated  to  dryness  iu  an  atmosphere  of  hydrogen  under  reducetl 
pressure,  gives  a  yellow,  amorphous  residue.  This  substance,  dis- 
solved in  absolute  ether,  is  recovered  unaltered  on  evaporation  of  the 
solvent.  It  contains  ethyl  chloride,  which  is  given  off  in  a  vacuum, 
leaving  a  product  which  gelatinises  in  damp  air,  and,  in  aqueous  or 
alcoholic  solutions,  is  coloured  cherry-red  by  ferric  cbloride.  On 
heating  in  an  atmosphere  of  hydrogen  under  reduced  pressure  at 
about  yO°,  no  ethyl  chloride  comes  off,  but  about  10  per  cent,  of  a 
gas,  probably  ethylene,  is  evolved. 

The  main  constituent  of  the  yellow,  amorphous  mass  appears 
to  have  the  composition 

COOEt-C(ONa)<^^5c?j|Joi?a^>C(0^^)'COOEt 

-|-  1^  molecular  proportions  of  ethyl  chloride,  which  are  not  lost  when 
the  compound  is  kept  under  diminished  pi^essure.  The  yellow  colour 
is  probably  due  to  the  presence  of  a  coloured  impurity.  The  ethei'eal 
solution  of  this  substance,  when  treated  with  hydrogen  chloi'ide,  yields 
ethyl  pyruvate. 

The  author  concludes,  from  the  results  of  his  experiments,  that  a 
system  of  equilibrium  exists  between  ethyl  disodiotartrate,  ethyl 
chloride,  alcohol,  and  the  substance  formed  in  the  reaction.  Alcohol 
retards,  ethyl  chloride  accelerates,  the  transformation. 

It  is  claimed  that  by  the  use  of  ethyl  chloride  as  a  solvent  for  such 
substances  as  ethyl  disodiotartrate,  the  study  of  many  reactions  is 
rendered  possible.  W.  T. 

Acetyliodobenzene  and  lodomandelic  Acid.  By  R.  Schweitzer 
(Ber.,  24,  y'j7;  compare  this  vol.,  p.  729). — The  acetyliodobenzene 
recently  described  (this  vol.,  p.  BS-l)  is  probably  identical  with  par- 
iodacetophenone  (m.  p.  79°)  ;  when  treated  with  bromine  in  carbon 
bisulphide  solution,  it  is  converted  into  the  dibromo- derivative, 
CeHil-CO-CHBr,,  which  melts  at  80°. 
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lodomandelic  acid,  CgH4I*CH(0H)"C00H,  is  obtained  when  this 
bromo-derivative  is  treated  witli  potash  (I  :  10)  at  the  ordinary  tem- 
perature. It.  melts  at  135^,  and  is  readily  soluble  in  water,  alcohol, 
jind  ether,  but  only  sparingly  in  light  petroleum;  the  barium  salt  is 
readily  soluble.  F.   S.   K. 

Action  of  Aldehydes  on  Thioamides.  By  J.  Ephkaim  (Ber., 
24,  1U2G — 1031 ). — hibenzylideneditluoxamide, 

CHPh<|>C-C<^^>CHPb, 

is  formed  when  dithioxamide  (1  gram)  is  heated  to.  boiling  with 
benzaldehyde  (9  grams)  in  a  reflux  apparatus.  The  crystalline  mass 
so  obtained  is  dried  on  a  porous  plate,  and  crystallised  from  benzene 
or  acetic  acid.  It  crystallises  in  yellowish-white  needles,  melts  at 
209^,  is  a  very  indifferent  substance,  and  does  not  dissolve  in  aqueous 
soda  or  hydrochloric  acid.  The  sulphur  is  not  displaced  when  the  com- 
pound is  treated  with  mercury  oxide.  It  is  not  resolved  into  its  com- 
ponents when  heated  with  hj-drochloric  acid  in  a  sealed  tube  ;  methyl 
iodide  has  no  action  on  it.  When  oxidised  with  permanganate  or 
chromic  acid,  benzoic  acid,  ammonia,  and  sulphuric  acid  are  formed. 

Diuxijiliheiizylidenedithioxamide,  CicH,2S2N302,  is  obtained  from 
salicylaldehyde  and  dithioxamide  in  a  similar  way  to  the  above.  It 
dissolves  in  caustic  soda  to  an  oi-ange-yellow  solution,  is  re-precipi- 
tated by  acids,  and  crystallises  from  chloroform.  The  benzoyl  com- 
pound, CieHioSoNoOjBz.,,  is  pale-yellow,  and  melts  at  150°. 

Binitrodlhenzylidenedithiuxainide,  CieHjijS.XiOi,  is  obtained  by 
warming  dibenzylidenedithioxamide  with  nitric  acid  (sp.  gr.  =  1'50). 
It  is  a  lemon-yellow  compound,  crj'stallises  fiom  boiling  aniline, 
and  melts  at  26*J°.  On  oxidation  with  chromic  acid,  it  yields  para- 
iiitrobenzoic  acid,  ammonia,  and  sulphuric  acid.  It  is  not  reduced  by 
tin  and  hydrochloric  acid,  nor  by  zinc  and  acetic  acid.  When  heated 
with  hydriodic  acid  (1"7)  and  phosphorus  for  some  hours  at  190°  in 
a  sealed  tube,  it  yields  hydrogen  sulphide  and  amidobenzyiamine. 

Dibenzylidenedithioxamide,  when  reduced  with  hydriodic  acid,  did 
not  yield  benzylamine,  but  benzoic  acid.  The  author  supposes  that 
benzonitrile  is  first  formed,  and  that  this  is  then  hydrolysed  by  the 
hydriodic  acid  to  benzoic  acid.  He  is  at  present  engaged  in  further 
examination  of  this  reaction. 

The  stability  of  these  compounds  towards  acids  shows  that  they  are 
not  analogoiis  to  the  compounds  formed  from  acid  amides  and  alde- 
hydes, which  latter  are  easily  decomposed  into  their  components. 
The  behaviour  of  the  nitro-compound  on  reduction  with  hydriodic 
acid  and  phosphorus  shows  that  the  nitrogen  of  the  dithioxamide  is 
combined  with  the  benzaldehyde  residue.  Hence,  the  author  concludes 
that  the  above  formula  of  dibenzylidenedithioxamide  is  correct.  And 
he  points  out  that  dithioxamide  behaves  in  this  reaction  as  if  its  con- 
stitution were  NH:C(SH)-U(SH):]S"H. 

Thiobenzamide  reacts  v/ith  benzaldehyde  and  salicylaldehyde  to 
form  compounds  which  do  not  contain  sulphur.  Thioacetanilide  does 
not  react  with  benzaldehyde.  E.   C.   R. 
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Theory  of  Dyeing,  By  L.  Vigxon  (Compf.  rend.,  112, 
62-! — 62-i). — Tlie  autiior  has  previoTisly  shown  (Abstr.,  1890,  553, 
939)  that  animal  fibres,  which  Hye  easily,  have  well  marked  acidir  or 
basic  functions,  whilst  in  vegetable  fibres,  which  dye  with  difiicult}-, 
such  functions  are  very  feeble ;  that  cotton,  when  heated,  with 
ammonia  takes  up  nitrogen,  acquires  a  basic  function,  and  dj-es 
readily  with  acid  colouring  matters  (this  vol.,  p.  662)  ;  that  the  power  of 
stannic  acid  to  combine  with  basic  colouring  matters  is  proportional 
to  the  energy  of  the  acidic  function  of  the  acid  (this  vol.,  p.  807). 
Moreover,  all  the  mordants  employed  in  dyeing  are  either  basic  or 
acidic  oxides.  All  soluble  colouring  matters  natural  and  artificial, 
contain  a  salifiable  group,  OH,  or  a  basic  group,  NH2,  or  acidic 
group,  NO2.  No  true  colouring  matter  is  known  which  consists  of  a 
hydrocarbon  only  or  which  has  not  a  basic  or  an  acidic  function, 
or  both,  with  or  without  the  functions  of  an  alcohol,  ketone,  or 
aldehyde. 

The  author  concludes  that  dyeing  Avith  soluble  colouring  matters 
and  textile  fibres  or  metallic  oxides  is  a  process  of  a  purely  chemical 
order,  and  depends  essentially  on  the  presence  of  basic  and  acidic 
functions  in  the  colouring  matter  and  its  absorbent. 

The  only  exception  to  this  law  is  the  group  of  tetrazoic  colours 
which  dye  cotton  in  an  alkaline  bath  without  a  mordant,  but  this 
group  requires  special  investigation.  C.  H.  B. 

AUocinnamic  Acid.  By  C.  Liebermanx  (Ber.,  24,  1101 — 1110). 
— The  author  has  not,  as  yet,  carried  out  his  purpo.se  of  fully 
examining  the  relationships  of  isocinnamic  acid  and  allocinnamic 
acids,  owing  to  his  inability  to  obtain  a  fresh  supply  of  the  former 
compound.  This  may  be  due  to  the  fact  that  the  raw  material 
employed  did  not  contain  any  isocinnamic  acid,  or  to  the  fact  that  it 
is  converted  into  allocinnamic  acid  in  the  modified  process  employed 
for  its  purification.  In  place  of  the  method  previously  described 
(Abstr.,  1890,  1417),  about  1  kilo,  of  the  raw  material  was  dissolved 
in  10  lities  of  water,  boiled  with  a  slight  excess  of  milk  of  lime  for  2-A 
hours,  allowed  to  cool,  and  filtered  ;  the  filtrate,  after  concentration  to 
2^  litres,  was  again  separated,  from  the  precipitated  calcium  salts, 
acidified  with  hydrochloric  acid,  and  extracted  with  ether.  After  evapo- 
rating off  the  latter,  the  residue  was  treated  with  light  petroleum,  and 
the  product  remaining  on  its  evaporation,  dissolved  in  benzene  and 
treated  with  aniline.  Aniline  allocinnamate  separates  out  as  a  magma 
of  voluminous  needles,  which  are  filtered  off,  washed  with  light 
petroleum,  and  acidified  with  hydrochloric  acid  ;  the  allocinnamic  acid 
is  extracted  with  ether,  and  after  evaporating  off  the  latter,  recrystal- 
lised  from  liorlit  petroleum. 

The  crystals  of  allocinnamic  acid  obtained  had  the  melting  point 
previously  found,  namely  68°,  and  on  crystallographic  examination 
were  found  to  have  the  same  measurements  as  the  original  specimen, 
although  the  development  differed  considerably.  Aniline  allo- 
cinnamate (CgHsO/jo-CgH^X,  has  the  same  melting  point  and  composi- 
tion as  tlie  compound  obtained  from  aniline  and  isocinnamic  acid, 
and  it  appears  extremely  probable  that  isocinnamic  acid  is  converted 
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by  the  action  of  aniline  and  subsequent  treatment  with  acid  into 
allocinnaniic  acid.  IF  this  is  the  case,  the  fact  that  no  isociiinamic 
acid  was  obtained  with  the  new  method  of  purification  is  readily 
itnderstood,  and,  accordino^  to  a  private  communication  to  the  author, 
Erleumeyer  has  also  found  that  the  isocinnamic  acid  obtained  from 
/:J-bromocinnamic  acid  is,  in  fact,  converted  into  allocinnamic  acid  bv 
this  treatment.  It  would,  therefore,  appear  probable  that  isocinnamic 
acid  is  a  dimorphous,  very  labile  form  of  allocinnamic  acid  ;  in  con- 
firmation of  this,  is  the  fact  that  the  cryptals  of  isocinnamic  acid 
previously  measured  had  undergone  a  change,  and,  on  washing  with 
light  petroleum  and  then  recrystallising  from  this  liquid,  had  the 
melting  point  of  allocinnamic  acid. 

Paratrjlvidine  all'  cinnamate,  (C9He02)2C7H9X,  is  obtained  bv  the 
direct  union  of  the  acid  and  base  in  benzene  solution  ;  it  crystallises 
from  water  in  silky,  colourless  needles  and  melts  at  79 — 80°.  Fhenyl- 
hydrazine  allociiinamate,  CsHs^OsiCeH^Xo,  forms  colourless  needles  or 
plates  and  melts  at  74°,  whilst  tropine  allociiinamate,  C9Hj,02.C8Hi5XO, 
separates  first  as  an  oil,  and  then  solidifies  to  beautiful  crystals,  having 
a  neutral  reaction  and  melting  at  138°. 

The  following  compounds  were  also  prepared  for  the  sake  of 
comparison  : — Phenylhydrazine  cinnamate,  C^H^Oi,C)f,]^^'^^^  melting  at 
110°,  and  much  less  soluble  in  water  and  benzene  than  the 
allocinnamate ;  phenylhydrazine  hydrocinnamate,  crystallising  in  silky 
needles  and  melting  at  57°  ;  and  tropine  cinnamate,  which  is  an  oil. 

Methyl  allocinnamate,  CgH-O-^Me,  is  obtained  by  acting  on  the 
silver  salt  with  methyl  iodide,  and  forms  a  colourless,  strongly 
refractive  oil,  the  cdour  of  which  is  similar  to  that  of  methyl 
isocinnamate  and  melted  methvl  cinnamate.  By  very  careful  addition 
of  bromine  in  carbon  bisulphide  solution,  it  yields  a  mixture  of  the 
dibromide  of  methyl  cinnamate  with  a  little  of  the  dibromide  of  methyl 
isocinnamate.  The  former  crystallises  out  first,  and  the  mother- 
liquor  is  then  evaporated  and  tj-eated  with  light  petroleum,  which 
dissolves  out  the  allo-compound  ;  this  crystallises  in  cauliflower-shaped 
nodules  melting  at  52 — 53".  Both  dibromides  lose  the  added 
bromine  on  treatment  with  zinc  turnings  and  alcohol,  the  first  yieldincr 
methyl  cinnarrate,  and  the  second  a  mixture  of  methyl  cinnamate 
and  methyl  allocinnamate  in  the  proportion  of  ten  of  the  former  to 
one  of  the  latter.  By  more  careful  working,  the  quantity  of  the  latter 
might  probably  be  increased.  H.  G.  C. 

Amidotolyloxamic  Acid.  By  H.  Schiff  and  A.  Yaxxi  {Ber., 
24,  870 — 873;. — The  auttors  have  already  shown  that  in  meta- 
toluylenediamine  the  amido-group  in  the  para-position  to  the  methyl 
group  is  first  attacked  by  acid  residues  Tthis  vol.,  p.  702). 

Amidotolyloxamic  acid,  XHa'CeHgMe-XH-C^Oo'OH  [1:2:4],  is  ob- 
tained, together  with  ethyl  amidotolyloxamate,  by  boiling  a  solution 
of  toluylenediamine  and  ethyl  oxalate  in  90 — 94  per  cent,  alcohol  for 
some  days  in  a  reflux  apparatus.  The  two  compounds  are  separated 
by  means  of  alcohol,  in  which  the  acid  is  only  slightly  soluble.  It 
can  also  be  obtained  by  boiling  an  alcoholic  solution  of  the  diamine 
with  dehydrated  oxalic  acid.     The  acid  is  colourless,  is  insoluble  in 
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water,  sparingly  soluble  in  boiiUnsr  alcohol,  easily  soluble  in  dilute 
acids  and  alkalis,  and  melts  at  223°  with  decomposition.  The  pofassium 
salt  forms  easily  soluble,  colourless  scales. 

AmidnfoJyloxamide,  NHo-CgHaMe-NH-C.Oo-lS'Ha  [1  :  2  :  4],  is  obtained 
by  addino'  alcoholic  ammonia  to  an  alcoholic  solution  of  ethyl  amido- 
■lolvloxamate.  It  crystallises  from  alcohol  in  shinino:  scales,  melts  at 
223°,  dissolves  easily  in  hydrochloric  acid,  and  yields  a  crystalline 
platinochloride.  Amidotolyloxamide  is  also  formed  when  toluylene- 
diamine  and  ethyl  oxamate  are  heated  toorether  at  110  —  115°.  and  by 
bnilino-  a  dilute  alcoholic  solution  of  toluylenediamine  with  ethyl 
oxamate.  In  concentrated  solution,  however,  a  large  quantity  of  ethyl 
amidotolvloxamate  is  formed. 

Amuloto]yJrnramUde,l^'H.'CMMe-^B.-C.O.-'^UVh  [1:2:  41,  is  ob- 
tained by  boiliner  ethyl  amidotolyloxaraate  or  amidotolyloxamide  with 
aniline,  or  by  melting  toluylenediamine  with  ethyl  phenyloxamate. 
It  crystallises  from  alcohol  and  dilute  acetic  acid,  and  melts  at 
185 — 186°.  It  is  only  a  feeble  base  and  the  hydrochloride  easily 
loses  half  its  acid. 

The  amido-group  of  amidotolyloxamic  acid  is  not  attacked  by  ethyl 
oxalate  unless  the  alcoholic  solution  of  the  two  substances  is  heated 
in  a  sealed  tube  at  120°.  The  ethereal  salts  of  the  acid  are,  howev^er, 
e-isily  a''ted  on  by  ethyl  oxalate,  and  the  dioxal  compound, 
C7Hfi(NH-aO.-OEt)o,  is  obtained. 

UretJianutolyloa'atwic  acid,  COOEt-]S'H-aH3Me-N'H-C202-OH  + 
^HoO,  is  obtained  by  the  action  of  ethyl  chlorocarbonate  on  finely 
powdered  potas.sium  amidotolyloxamate  under  ether.  The  reaction 
must  be  completed  by  heating:  in  a  reflux  apparatus.  The  acid  forms 
small,  colourless  plates,  melts  at  1G8 — 170°,  and  dissolves  easily  in 
alcohol,  not  so  easily  in  water.  The  aqueous  solution  tastes  slightly 
sweet.  By  the  action  of  ammonia,  the  urethane  group  is  not  converted 
into  the  uramido-group. 

Uramidotolyloxamic.  acid,  NHo-CO-NH-CcHgMe-NH-C.Oo-OH,  is  ob- 
tained by  the  action  of  potassium  cyanate  on  finely  powdered  amido- 
tolyloxamic acid  suspended  in  water  and  precipitation  with  hydro- 
chloric acid.  It  is  a  white,  crystalline  powder,  slightly  soluble  in 
water,  and  melts  at  203'^.  The  ethyl  salt  is  obtained  in  a  similar  way 
from  ethyl  amidotolyloxamate.  E.   0.  R. 

Synthesis  of  Carbazole  Derivatives.  By  E.  Taubee  and  R. 
LoEWKNHERZ  (Ber.,  24,  1033 — 1030). — One  of  the  authors  has 
described  the  synthesis  of  diamidocarbazole  and  carbazole  from 
benzidine  (this  vol.,  pp.  227  and  570).  The  present  paper  deals 
with  the  synthesis  of  homologues  of  carbazole  from  orthotolidine. 

Viamidodiinethjilcarhazole. — Orthotolidine  is  easily  converted  into 
metadinitro-orthotolidine  as  described  by  Gerber;  and  the  latter 
compound,  on  reduction  with  tin  and  hydrochloi-ic  acid,  yields  meta- 
diamidoi'thotolidine.  The  hydrochloride  of  this  base  is  precipitated 
from  concentrated  aqueous  solution  by  strong  hydrochloric  acid  as  a 
white,  crystalline  powder.  To  obtain  diamidodimethylcarbazole,  the 
hydrochloride  is  heated  with  20  per  cent,  hydrochloric  acid  (3 — 4 
parts)  in  a  sealed  tube   at  190 — 200°  for  15  hours.     The  product  is 
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purified  hv  treating  the  aqueous  solution  •with  tin  chloride  and 
livdrog-en  sulphide,  concentrating  the  filtrate  by  rapid  hoilinar  in  a 
flfisk,  and  precipitating  -with  hydrochloric  acid  ;  on  cooling,  the 
diamidodimethylcarbazole  hydrochloride  crystallises  in  pure  white 
needles.  The  yield  is  75  per  cent,  of  that  required  hx  theory.  The 
sulphate  is  obtained  1)3'  adding  sulphuric  acid  to  a  somewhat  concen- 
trated solution  of  the  hydrochloride,  and  also  in  colourless  needles 
(0'5  cm.  long)  on  adding  sodium  sulphate  to  a  dilute  neutral  solution. 
The  base  is  obtained  in  white,  microscopic  needles  by  precipitating  a 
hot,  very  dilute,  solution  of  the  hydrochloride.  It  is  insoluble  in 
■water,  sparingly  soluble  in  cold  alcohol,  benzene,  toluene,  and  ether, 
and  more  soluble  in  the  hot  solvents,  crystallises  from  alcohol  in 
small,  colourless  needles,  blackens  at  260°,  and  melts  at  271°.  Both 
the  base  and  its  salts,  when  moist,  become  coloured  on  exposure  to  air. 
The  diaretyl  compound,  obtained  by  boiling  the  base  with  acetic  acid 
(5  parts)  for  6  hours,  crystallises  from  acetic  acid  in  s'endei-,  colour- 
less needles,  and  melts  above  300°.  In  accordance  with  the  above 
synthesis,  the  constitution  of  the  diamidodimethylcarbazole  is  repre- 

Me Me 

sented  by  the  formula  XH:;\  /        \  /XH,. 

Dimeihylcarhazole  is  obtained  by  heating  orthodiamidoditolyl  with 
20  per  cent,  hydrochloric  acid  at  200°  ;  and  also  from  the  above 
diamidodimethylcarbazole  by  eliminating  the  amido-groups.  It 
closely  resembles  carbazole  in  appearance,  solubility,  crystalline  form, 
and  capacity  for  volatilisation.  The  picrate  crystallises  in  reddish- 
brown  needles  and  melts  at  192°.  The  dimethylcarbazoleregrenerated 
from  the  latter,  after  crystallisation  from  benzene  and  sublimation, 
melts  at  219°.  Whilst  a  solution  of  carbazole  in  sulphuric  acid  is 
coloured  greenish-blue  by  nitrous  acid  in  the  cold,  a  sulphuric  acid 
solution  of  dimethylcarbazole  is  coloured  pale  brownish-yellow,  and 
after  a  time  or  on  warming,  a  pure  blue.  Chromic  acid  colours  the 
sulphuric  acid  solution  of  carbazole  deep  blue:  but  a  solution  of 
dimethylcarbazole  is  coloured  brown.  On  heating  dimethylcarbazole 
with  oxalic  acid,  no  characteristic  dye  is  obtained;  carbazole  on 
similar  treatment  yields  a  blue  dye.  The  authors  point  out  that 
these  results  tend  to  confirm  the  conclusion  of  Bamberger  and  Midler 
that  carbazole-blue  is  a  derivative  of  triphenylmethane,  since  in 
dimethylcarbazole  the  para-positions  to  the  imido-group  are  occupied. 

E.  C.  R. 

Transformation  of  a-Diketones  in  Alkaline  Solution.     By  S. 

HooGEWKRFF  and  W.  A.  VAN  DoRP  {Bee.  Trav.  Chim..  9,  225 — 237). 
— The  reaction  indicated  by  the  equations  COPh'COPh  +  KOH  = 
OH-CPhj-COOK  is  explained  by  the  authors  as  brought  about  by  an 
intramolecular  transposition;  thus  the  first  stage  consists  of  the  pro- 
duction of  OH-CPh(OK)-COPh;  the  groups  Ph  and  OK  attached  to 
contiguous  carbon  atoms  are  then  interchanged  with  the  production 
of  OH'CPho'COOK.  Numerous  other  examples  of  this  transforma- 
tion of  a-diketones  under  the  influence  of  hot  i^otash  are  quoted. 
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Similar  reactions  liave  heen  explained  in  this  way  previous! r. 
Kekule  (Amialen,  221,  238)  accounts  for  the  formation  of  sodium 
tai'tronate  on  heating  the  sodium  salt  of  dihjdroxytartaric  acid  bj 
the  intermediate  formation  of  dihydroxypyruvic  acid,  and  the  trans- 
formation of  the  latter  into  tartronic  acid  by  the  exchange  of  H  and 
(OH)  between  conti.o-uous  carbon  atoms. 

This  transformation  occurs  also  in  the  change  of  glyoxal  into 
glycollic  acid  (Debus,  Annal'^v,  102,  26).  and  of  benzoylformic  acid 
into  phenylglycollic  acid  (Engler  and  Wohrle,  Abstr.,  1887,  948). 
The  formation  of  lactic  acid  by  the  action  of  water  on  dichloracetone 
(Linnemann  and  v.  Zotta,  Annalen,  159,  247)  seems  also  to  belong 
to  the  same  class  of  reactions.  This  reaction  is  not  general  for 
diketones,  failing  in  the  case  of  diacetyl,  although  even  in  this  case  a 
similar  reaction  takes  place  when  the  symmetrical  tetraclilorodiacetj'l 
is  heated  with  ammonia. 

Zincke  has  found  similar  processes  to  take  place  with  naphthalene 
derivatives  containing  the  group  (CO'CO)  in  the  a/i-]iosition  ;  thus 
dichloro-/J-naphthaquinone  gives  in  alkaline  solution  dichlorindene- 
hydroxycarboxylic  acid.     The  stages  of  tnis  reaction  may  be  written — 

CO  •  CO  .C(OH)  (OK).CO 

^«^^<cci:cci  ^  "^^  =  ^«^^<cci__=ici  = 

C«HrC(OH)-COOK 

CCKCCl 

Zincke  has  given  a  different  explanation  of  the  course  of  the  reac- 
tion :  by  the  assumption  of  1  mol.  of  water  and  1  mol.  of  potassium 
hvdroxide  the  parent  substance  becomes 

COOK-C(OH),-C6H4-CCi:CHCl, 

and  this  loses  a  molecule  of  water,  yielding  the  final  product  as  above. 
This  method  of  viewing  the  mechanism  of  the  change  would  require 
that  in  the  formation  of  benzilic  acid  from  benzile  the  diketone  should 
split  into  CeHe  and  CfiH5-C(OH)2-COOH,  which  afterwai-ds  unite  to 
form  the  acid.  The  formation  of  croconic  acid  from  rhodizonic  acid, 
as  also  of  tribromhydroxydiketopentamethylene  from  tetrabrumo- 
tetraketohexamethylene,  and  some  of  Zincke  and  Kiister's  and  of 
Hantzsch's  results,  admit  of  representation  by  the  author's  method. 

The  transformation  of  the  a-glycols  under  the  action  of  dehydrating 
agents,  for  instance  of  pinacone  into  CMe3*CMe(OH)2,  and  the  for- 
mation of  pinacoline  by  the  elimination  of  HoO  from  thia  substance, 
comes  under  the  same  category.  Volhard  has  given  a  similar  expla- 
nation of  the  formation  of  benzyl  alcohol  and  benzoic  acid  from  benz- 
aldehyde  (Anvaleu,  253,  238),  but  here  we  are  dealing  with  an  inter- 
molecular  reaction.  The  conclusion  is  drawn  that  forces  of  attraction 
exist  between  atoms  in  the  molecule  which  are  not  represented  in  our 
formulae  as  united  ;  the  resultant  of  these  forces  may  bring  about 
molecular  transformations  in  many  reactions  which  have  not  been 
otherwise  explained.  W.  T. 
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Diethylindigo  and  Orthotolylindigo.  By  K.  Hkumaxx  (Ber., 
24,  977 — 979;  compare  tiiis  vol.,  pp.  206,  311,  and  45(i). — Many  of 
the  derivatives  of  amidoacetic  acid  containing  aromatic  radicles  are 
converted  into  leuco-compounds  when  heated  with  alkalis  or  alkaline 
earths ;  those  leuco-compounds  yield  homologues  or  analogues  of 
indigo  on  oxidation. 

Efhiilpheniilamiflo'icetic  acid,  NEtPh'CHo'COOH,  prepared  b}'  treat- 
ing ethylaniline  with  chloracetic  acid,  is  a  thick,  j-ellow  oil,  sparingly 
soluble  in  water. 

Dielhyliiidiijo,   C6H.^<Cr^Q_^C.C<^%.^_y>CiH^,  is  obtained  when  the 

preceding  compound  is  heated  with  potash  to  about  360°,  the  mixture 

kept  at  this  temperature  for  a  few  minutes,  the  brownish-red  melt 

dissolved  in  water,  and   a  stream  of  air  passed  through  the  solution. 

It  is  a  dark-blue  powder,  and  is  probably  identical  with  the  compound 

obtained  by  Baeyer  by  reducing  the  diethyl  derivative  of  pseudoisatin- 

a-oxime ;     it   is    sparingl}^    soluble   in  hot  alcohol,    and    dissolves   in 

aniline    yielding  a   bluish-green  solution.      The  colours   obtained    on 

dyeing  with  diethylindieo  and  with  its  sulphonic  acid  are  of  a  greener 

hue  than  those  produced  by  ind'go   and  indigo-carmine  respecrtively. 

When    the    mixture    of   ethylphenylamidoacetic    acid    and  potash    is 

heated  at  280 — 3o0°  for  15   to   20  minutes,  there  is  obtained  a  com- 

]>ound  which,  on  oxidation,  is  converted  into  a  substance  having  all 

the  properties  of  indigo. 

XH  XH 

Orthotohj  I  indigo,    CsHsMe*;^  p^'>C!C<:^  PQ^CeHaMe,     is     formed 

when  orthotolylamidoacetic  acid  is  heated  with  potash  (2  parts)  at 
300 — 350°,  the  melt  dissolved  in  water,  and  a  stream  of  air  passed 
through  the  solution.  It  is  only  very  sparingly  soluble  in  boiling 
alcohol,  yielding  a  deep-blue  solution  ;  it  crystallises  from  hot 
aniline  in  slender,  copper-red  prisms.  Cotton  dyed  with  orthotolyl- 
indigo is  of  a  slightly  greener  sliade  than  that  obtained  with  indigo. 
The  sulphonic  acid  of  orthotolylindigo  is  soluble  in  water,  but  is  pre- 
cipitated from  the  solution  on  adding  sodium  chloride  ;  it  dyes  wool  in 
an  acid-bath,  the  shade  obtained  being  of  a  redder  hue  than  is  the 
case  with  indigo-carmine.  F.  S.  K. 

Phenanthridine.  By  A.  Pictet  and  H.  J.  Axkersmit  (Chem. 
C'l^ntr.,  1801,  i,  361 — 362  ;  from  Arch.  sci.  phys.  nat.  Geneve,  24,  598 — 
606). — In  addition  to  the  synthesis  of  phenanthridine  from  benzyl- 
ideneaniline  (Abstr.,  1890,  39U),  the  authors  have  prepared  it  from 
orthophenylbenzoic  acid.  By  nitrating  this  and  reducing  the  resulting 
mixture  of  nitropbenylbenzoic  acids  with  zinc  powder  and  ammonia, 
the  corresponding  amido-acids  are  pi-oduced,  fi'om  one  onlv  of  which, 
namely,  NHa'CisHg-COOH  [2:  2'],  can  the  new  base  be  derived.  The 
reduced  mixture  is  extracted  with  boiling  alcohol,  which  solution 
deposits  hydroxyphenanthridine  in  needles,  from  which  phenanthridine 
is  obtained  by  distilling  with  zinc  powder. 

Plienanihridine  methylhi/droA'ide,  Ci3HoN,"MeOH,  is  prepared  from  the 
methiodide,  by  adding  a  few  drops  of  sodium  hydroxide  solution,  and 
pouring  the  mixture  into   water,  when   the    hydioade  sep-irates    in 

VOL.  LX.  "  S   k 


838  ABSTRACTS  OF  CHEMICAL  PAPERS. 

long  needles  melting  at   109° ;   it  dissolves  in  alcohol  and  ether  with 
beautiful  fluoi'escenee. 

Phenanthridine  on  reduction  is  converted  into  dihy dropTienanthrid- 
riie,  CisHnX,  -which  forms  white  needles  meltinsf  at  9(f,  nearly 
insoluble  in  water,  soluble  in  alcohol  and  ether  with  blue  fluorpscence. 
It  reacts  as  a  secondary  base.  The  ?2.iY/-o.«o-derivative,  CiaHmX'XO,  is 
a  pale-yellow  oil,  which  gives  Lipbermann's  x-eaction  for  nitrosamines. 
The  vietlnjl  derivative,  CisHioXMc.  forms  white  needles,  melts  at 
]08",  and  is  soluble  in  alcnhol  and  ether  with  violet  fluorescence.  The 
acetyl  derivative,  CuHioNAc,  forms  prisms,  and  melts  at  K'S^. 

J.  W.  L. 

Pyridine  Compounds.  By  R.  Varet  (Compt.  rend.,  112,  622 — 
623). — When  pyridine  heated  at  40°  is  satnrated  with  zinc  bromide, 
energetic  action  takes  place,  with  considerable  development  of  heat, 
and  when  the  liquid  cools,  it  deposits  slender,  prismatic  needles 
of  the  compound  ZnBr2,2C5NH3.  It  is  stable  at  110°,  and  is  very 
soluble  in  water  and  in  pyridine. 

Finely  powdered  anhydi-ous  nickel  bromide,  whpn  boiled  with 
pyridine  for  an  hour,  is  converted  into  a  green  powder  of  the  com- 
position XiBr.,4C5XH5.  This  compound  alters  when  exposed,  to  air, 
loses  pyridine  when  heated,  and  is  very  soluble  in  pyridine. 

Cupric  bromide  acts  energetically  under  similar  conditions,  and  is 
converted  into  small,  hard,  deep-green  crystals  of  the  compound 
CuBro.^CsXB.,.  It  alters  very  readily,  and  evolves  a  strong  odour  of 
])yridine.  When  heated,  or  when  exposed  to  air,  it  loses  pyridine, 
and  becomes  bright-green.     It  dissolves  in  water  and  in  pyridine. 

Silver  iodide  is  dissolved  by  boiling  pyridine,  and  the  solution,  when 
cooled,  deposits  lamellae  or  prismatic  needles  of  the  compound 
AgljCoXHs.  It  is  somewhat  soluble  in  pyridine,  especially  on  heating, 
but  is  immediately  decomposed  by  warm  water,  and  more  slowly  by 
cold  water;  it  alters  when  exposed  to  air,  and  loses  all  its  pyridine 
when  heated  at  110°. 

Silver  bromide  forms  a  similar  compound,  which  crystallises  in 
large,  white,  prismatic  needles  with  a  nacreous  lustre.  It  is  very 
unstable,  and  loses  all  its  pyridine  at  110°;  it  is  soluble  in  cold  pyrid- 
ine, hut  is  insoluble  in  water,  and  is  decomposed  by  it. 

Silver  chloride  is  dissolved  by  cold  pyridine,  but  on  the  addition  of 
ether  the  unaltered  chloride  is  precipitated,  and  there  is  no  compound 
of  silver  chloride  and  pyridine  stalDle  at  the  ordinary  temperature. 
The  attraction  of  the  silver  halides  for  pyridine  decreases  as  the  mole- 
cular weight  of  the  halogen  increases.  C.  H.  B. 

Dicyanoii amide.  By  E.  Bamperger  and  L.  Seeberger  (Ber.,  24, 
899 — 907 j.- -Three  tormulffi  have  been  proposed  for  dicyanodiamide, 
all  of  which  equally  well  explain  its  behaviour.      They  are  :  — 

Hx:c<^;g^^^:    Hx:c<^^>c:xH.    xh,.c<^>c-nh,. 
I.  n.  in. 

The  author  decides  in  favour  of  formula  I,  from  a  consideration  of 
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the  behaviour  of  dicyanodiamide  towards  ammonia  bases- of  the  types 
"Ndbc  and  fc!N'a,  when  derivatives  of  bieuanidine  are  formpd. 

Copper  piperylbigiinnidine,  Cu[XH"C(NH)'NH"C(N  Hj'CiXHjnJa,  is 
obtained  by  heating  dicyanodiamide  (17  grams)  and  copper  sulphate 
(2'5  grams)  with  piperidine  (2  grams)  and  water  (10  c.n.)  for  some 
lionrs  at  100 — 120°.  The  reaction  also  takes  place  at  the  ordinary 
temperature,  and  is  then  complete  in  a  few  days.  It  is  sparingly 
soluble  in  cold  water,  more  so  in  hot  water,  and  comes  down  as  a 
fine,  rose-red,  crystalline  powder,  is  insoluble  in  benzene,  light 
])etrolenm.  and  ether,  and  easily  soluble  in  ethyl  alcohol,  acetone,  aid 
nmyl  alcohol.  The  yield  amounts  to  Go  per  cent,  of  that  required  by 
theory. 

Copper  piperylhiguaiiidine  nulphnte,  (C:H,4X5)2Cu,H2S04,  is  obtained 
by  mixing  the  base  with  sulphuric  acid  in  molecular  proportion 
and  warming  the  mixture  on  the  water^bath.  It  crystallises  from 
Avater  in  bright-red,  shining  needles,  and  blackens  at  1G0°  without 
melting.  It  is  decomposed,  by  boiling  with  water,  into  copper  oxide 
and  pipervlbiguanidine  sulphate.  ('C:H,iX5)2,H2S04. 

PiperyfbignanvJine,  XHo-C('NH)-NH-C(XH)-C5XH,n,  is  obtained 
by  treating  the  above  copper  base,  dissolved  in  dilute  sulphur  c  acid, 
with  hvdrogen  sulphide.  On  adding  excess  of  aqueous  soda  to  the 
filtrate,  the  pipervlbiguanidine  crystallises  in  silky  needles,  and  melts 
at  163°.  It  is,  however,  rapidly  converted  into  carbonate,  and  the 
melting  point  rises.  It  reacts  strongly  alkaline,  absorbs  carbonic 
anhydride  from  the  air  with  avidity,  is  easily  soluble  in  water  and 
rhlor  form,  sparingly  in  aqueous  soda,  ether,  and  benzene,  and 
crystallise^  fi-om  hot  alcohol  in  lustrous  prisms.  The  hydrochloride, 
C7Hi5X.,,2HC'l.  ciy>tallises  from  alcoholic  solution  in  thick  crusts,  dis- 
solves easily  in  water  and  alcohol,  and,  on  the  addition  of  ether  to  the 
latter  solution,  crystallises  in  slender  needles,  melts  at  217^,  and  has 
an  acid  reaction.  The  acid  sulphate,  C7H,5Ns,HjS04,  is  obtained  as  a 
voluminous  precipitate  on  adding  sulphuric  acid  to  an  alcoholic 
solution  of  the  base.  It  is  obtained  as  a  white,  crystalline  powder  by 
precipitating  a  concentrated  aqueous  solution  with  alcohol,  melts  at 
173^,  and  has  an  acid  reaction,  dissolves  easily  in  water,  sparingly 
in  alcohol,  and  becomes  electrical  when  rubbed.  The  nornuil  sidphite, 
(C7Hi5N5)2,H2S04,  obtained  from  the  mother  liquors  of  the  above  salt, 
crystallises  in  beautiful,  thick,  colourless  prisms,  has  a  neutral,  reac- 
tion, melts  at  219°,  and  is  easily  soluble  in  water  and  alcohol.  The 
platinochloride,  (C7Hi5X3),HoPtCl6,  crystallises  in  lustrous,  orange- 
red,  rhombohedral  prisms,  is  easily  soluble  in  water,  and  melts  at 
2.52°  with  evolution  of  gas.  The  axrochJoride,  C7Hi;X5,2HCl,AuCl3.  is 
obtained  as  a  golden-yellow,  lustrous  precipitate  consisting  of  slender 
needles.  E.  C.  R. 

Derivatives  of  Orthamidoazo-compounds.  By  H.  Gold- 
SCHMIDT  and  A.  PoLTZER  (B'.r.,  24,  1000— lOlO). — The  author  has 
already  described  the  compounds  obtained  by  the  combination  of 
orthamidoazotoluene  and  benzeneazo-/:{-naphthylaniine  with  benz- 
aldehyde.  These  compounds  differ  essentially  from  the  benzylidene 
derivatives  of  primary  amines.     They  are  not  decomposed  bv  hydro- 

3  k  2' 
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chloric  acid  at  150°,  have  distinctly  basic  properties,  and  are  colour- 
less. From  their  behaviour,  the  author  concludes  that  thev  are 
compounds    of    the    ti'iazine    series.      Bischler   (Der.,   22,   2806)   has 

described  the  compound  C6H4<'  I       M     ,  and  named  it  phenotriazine. 

The  compounds  described  bv  the  authors  are  derivatives  of  dihydro- 

N — CH., 
phenotriazine,  C6H4<'  I        \' .         Orthamidoazotoluene     and     benz- 

jV — JNH 

aldehvde  yield  phenylparatolvldihvdroparatolutriazine, 

'^X— N-CeH.Me 

and  benzeneazo-/3naphthylamine  and  benzaldehyde  yield  diplienyldi- 

■M- PTTPh 

hydro-^'naphthatriazine,     CioH6<^  l^      • 

Tn  the  present  paper  the  authors  describe  a  series  of  compounds 
formed  fi-om  benzeneazo-/3-uaphthylamine  and  orthamidoazotoluene 
by  the  action  of  various  aldehydes,  namely,  formaldehyde,  aoetalde- 
hyde,  propaldehyde,  oenanthaldehyde.  and  furfnraldehyde.  The  com- 
pounds so  obtained  are  mostly  colourless,  well  crystallised  substances, 
have  d  stinctly  basic  properties,  give,  with  concentrated  hydrochloric 
acid,  well  crystallised  hydrochlorides  which  dissolve  in  alcohol  with- 
out decomposition,  but  are  decomposed  into  hydrochloric  acid,  and 
the  dihydrotriazine  by  a  large  quantity  of  water.  The  hydrochlorides 
easily  yield  platinochlorides.  They  are  not  decomposed  when  heated 
with  concentrated  hydrochloric  acid  at  160°  under  pressure,  and  are 
not  altered  when  boiled  with  stannous  chloride  and  hydrochloric  acid. 
The  authors  point  out  that  the  formation  of  dihydrotriazine  deriva- 
tives is  evidence  in  support  of  the  view  that  tlie  orthamidoazo-com- 
pounds  are  to  be  considered  as  hydrazones  of  orthoquiuonimides. 

PhenyldiJiydro-/3-napMJia/riaz{ne,  CioH6<  I        i  „,',   is    obtained    by 

xS  — rs  Ph 

heating  benzeneazo-y8-naplithylamine  with  alcohol  and  a  40  per  cent, 
aqueous  solution  of  formaldehyde  for  some  hours  at  140°  in  a  sealed 
tube.  It  is  better,  however,  to  eraplov  a  slight  excess  of  paraform- 
aldehyde. The  product  is  purified  by  crystallisation  from  alcohol 
and  decolorisation  with  animal  charcoal.  It  forms  transparent  tablets, 
melts  at  164°,  and  contains  |  mol.  of  water  of  crystallisation.  After 
drying  at  100°,  it  melts  at  184°,  is  easily  soluble  in  alcohol,  sparingly 
in  cold  benzene  and  ether,  and  insoluble  in  light  petroleum.  The 
hydrochloride,  CnHiaNgHCl,  is  obtained  by  adding  concentrated  hydro- 
chloric acid  to  an  alcoholic  solution  of  the  base.  It  crystallises 
in  slender,  white  needles,  melts  at  254°,  is  soluble  in  alcohol  and 
dilute  hydrochloric  acid,  and  is  decomposed  by  pure  water.  The 
^Zair«or/iZor/V/e,(CnH,3iSr3)2,H2PtCl6,  is  obtained  as  a  yellow  precipitate 
on  adding  platinic  chloride  to  an  alcoholic  solution  of  the  base  con- 
taining hydrochloric  acid  ;  it  carbonises  about  240°. 

Methylphemjldihydro-^-naphthatriazine,    C,nH6<  '        I      "^     ,    is    ob- 
is'"—N"Ph 
tained  by  adding  excess  of  acetaldehyde  to  benzeneazo-/^-naphthyl- 
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amine  suspended  in  alcoliol.  Heat  is  developed,  and  a  deep-red  solution 
is  obtained  in  a  short  time.  The  jtroduct  is  purified  either  by  crystal- 
lisation from  alcohol  and  dccolorisation  with  animal  charcoal,  or  by 
dissolving  in  benzene  and  precipitation  with  petroleum.  It  crystal- 
lises in  beautiful,  colourless,  rhombic  tablets,  is  easily  soluble  in  hot 
alcohol,  more  sparingly  in  benzene,  and  most  sparingly  in  ether,  and 
is  insoluble  in  liglit  petroleum.  When  heated  with  concentrated 
hydrochloi'ic  acid  for  some  hours  at  150°  in  a  sealed  tube,  only  the 
hydrochloride  is  formed,  and  the  free  base  is  regenerated  on  treat- 
ment with  ammonia.  It  is  unaltered  when  boiled  with  stannous 
chloride  and  hydi-ochloric  acid  in  alcoholic  solutien.  The  hydro- 
chloride, Cit,H,5X3,HCl,  forms  beautiful,  ti'aus])arent  tablets,  and  melts 
at  252°.  The^/a^(m/r^/o>a/*^, (CisHisNj^i.HjPtCIe,  forms  yellow  uueedles 
which  decom[)Ose  at  260°  with  carbonisation. 

Methyl phf"iiyldihydri<-ii-unp]it]mtriazine  meth iodide,  CmHisXajMel.  is 
obtained  by  heating  the  above  base  with  methyl  iodide  and  methyl 
alcohol  at  1C0°  under  pressure,  and  purifying  the  product  by  crystal- 
lisation from  alcohol.  It  forms  transparent  tablets,  and  melts  at  2-44°. 
The  iodide,  when  treated  in  alcoholic  solution  with  freshly  precipi- 
tated silver  chloride  is  converted  into  chloride,  and  the  latter  fields  a 
platinochloride,  (CisH,5N3MeCi)j,PtCli,  which  forms  slender,  yellow 
needles,  and  melts  at  260°. 

"V- PTTT^f 

Ethyljphevyldihydro-lS-naphthafriazine,  CiuHo<^  '       J^„,     ,  is  obtained 

rs — 2s  Ph 

in  a  manner  similar  to  the  preceding  methyl  compound  by  employing 

propaldehyde  in  place  of  acetaldehyde.     It   crystallises   in  slendei-, 

white  needles,  melts  at  219",  and  is  easily  soluble  in  alcohol  and  hot 

benzene,  sparingly  in  ether,  and  insoluble  in  li^Lt  petroleum.      The 

hydrochloride  crysrallises   in   beautiful,   white   needles,   and  melts  at 

258°.     The  platinochloride  forms  small,  yellow  crystals,  and  earbonises 

about  265°. 

"V" PTT-n  TT 

Stxylphevyldihydro-^-nnphthatriazine,   CioH6<^  I        i^  ' ,  is  ob- 

tained by  heating  a  mixture  of  the  amidoazo-compound  and  oenanth- 
aldehyde  (normal  heptylaldehyde)  in  molecular  proportion  for  a  few 
hours  on  the  water-bath.  It  forms  slender,  white  needles,  melts  at 
176'5°,  and  is  easily  soluble  in  alcohol  and  benzene.  The  hydrochloride 
crystallises  in  long,  white  needles,  and  melts  at  226°.  The  platino- 
cMnride  is  obtained  as  a  yellow,  crystalline  precipitate,  and  melts  at 
225°. 

"V" PTT-P  TT  O 

Furf'urphcnyldihydro-li-naphthairiazine,     CioH6<^"l        I  ^    ^    ,     is 

obtained  in  a  similar  way  to  the  preceding  compound.  It  forms 
slender,  white  needles,  and  melts  at  241°.  The  hydrochloride  crystal- 
lises in  transparent  tablets,  and  carbonises  about  230°.  The  platino- 
rhloride  is  obtained  as  a  bright-yellow,  crystalline  precipitate,  and 
carbonises  about  210°. 

"V" p  TT 

Puratohjldihydrotolutriazlne,  C7lTc<^^     Jr^'T^,^,  is   obtained   by 

-N — iN'UtiHiMe 
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heating  ortliamidoazotolnene  with  excess  of  paraformaldehyde  for 
some  hoars,  at  140'^,  ic  a  sealed  tube.  It  crystallises  in  white, 
lustrous  prisms,  melts  at  178*^,  and  is  easily  soluble  in  hot  alcohol, 
sparingly  soluble  in  ether.  The  hydrochloride  crystallises  in  white 
tablets,  and  melts  at  ^^JO".  The  platinochl'vide  is  obtained  as  a  yellow, 
microcrystalline  precipitate,  and  melts  at  216°. 

Ethylparatolijldihydrotolutriazine  is  obtained  by  heating  a  mixture 
of  propaldehyde  and  orthamidoazotoluene  at  140°.  It  crystallises 
from  hot  benzene  in  white  needles,  and  melts  at  168°.  The  hydro- 
chloride forms  long,  white  needles,  and  melts  at  96°.  The  ^^Za^mo- 
chloride  forms  small,  yellow  needles,  and  melts  at  221°. 

Hexylparatolyldihydrotolutriaziiie  is  obtained  by  heating  orthamido- 
azotoluene with  oenauthaldehyde  for  several  hours,  at  175°,  in  a  sealed 
tube.  It  forms  slender,  white  needles,  and  melts  at  165°.  The  hydro- 
chloride forms  transparent  tablets,  and  melts  at  96°.  The  platino- 
chloride  is  obtained  as  a  yellow,  crystalline  precipitate,  and  melts  at 
171°.  E.  C.  E. 

Sparteine.  Bv  F.  B.  Ahrexs  {Ber.,  24,  1095— 1097).— O.rj/- 
sjjarfeine,  CisUai^aO,  prepared  by  the  oxidation  of  sparteine,  is 
purified  by  means  of  the  platinochloride  ;  it  crystallises  from  ether  in 
colourless,  hygroscopic  needles,  melts  at  83 — 84°,  and  is  readily 
soluble  in  alcohol,  chloroform,  or  water.     The  hydrochloride, 

Cx5H,4X,0,2HCl  +  (?)  HaO, 

is  obtained  from  water  in  large,  broad  needles,  and  melts  at  48 — 50°. 
The  hydrohromide  is  also  crystalline ;  the  sulphate  is  readily  soluble, 
and  crystallises  in  slender,  lustrous  needles.  On  the  addition  of 
platinic  chloride  to  a  dilute  solution  of  the  hydrochloride,  lustrous, 
rubv-coloured  crystals  are  deposited  which  have  the  formula 
(Ci5H.,,N,0)o,PtCl4  +  4H.,0,  and  melt  at  209°  with  decomposition 
From  the  mother  liquors,  on  evaporation,  needle-shaped  crystals  ol 
the  normal  salt,  Ci5H24X..O.H2PtCl6  +  2H2O,  are  formed  ;  this  melts 
at  221 — 223°  with  decomposition.  The  aurochloride,  CioHjiNjO.HAuCh, 
crystallises  from  water  in  lustrous  needles  or  plates,  softens  at  about 
163°,  and  decomposes  ac  about  186°.  The  corresponding  viercury 
compound  is  crystalline;  it  softens  at  52°,  and  melts  at  57 — 58  . 
The  picrate  crvstallises  in  long,  lustrous  needles,  and  melts  at 
176—178°.  "  J.  B.  T. 

Alkaloids  from  the  Seeds  of  Delphinium  staphisagria,  L.  By 
CuAKALAMPi  (/.  Fhann.  [5],  23,  302—306;  from  F/tarm.  Zcit.  Eiiss., 
29,  641). — To  extract  these  alkaloids.  2  kilos,  of  the  seeds  is  digested 
in  8  kilos,  of  80  per  cent,  alcohol  during  four  days  at  15°.  The 
liquid  is  removed,  and  the  residue  is  again  treated  until  the  extraction 
is  complete.  The  alcohol  is  evaporated  below  60°  under  diminished 
pressure  and  the  residue  from  the  distillation  is  diluted  with  an  equal 
volume  of  water.  After  24  hours,  three  layers  are  formed:  an  upper 
one  of  a  greenish,  fatty  oil ;  a  middle  one  of  bj-own,  aqueous,  alcohol i(r 
liquid  ;  and  a  lower  one  composed  of  a  resinous  mass.  The  lower 
layer  is  run  off.     The  middle  one  is  freed  from  alcohol  at  a  tempera- 
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ture  not  exceeding  50''.  The  oily  Inyer,  wliicli  retains  a  considerable 
amount  of  alkaloids,  is  ngitated  with  water  containing  a  little  sulpli- 
nric  acid,  allowed  to  remain  five  or  six  da^'s,  tlie  layi-rs  formed 
separated,  and  tlie  oily  part  again  repeatedly  treated  (10  times).  The 
acid  li(iuids  are  united,  filtered,  treated  with  ether  to  remove  the  last 
traces  of  fat,  and  united  with  the  liquid  obtained  from  the  aqueous 
alcoholic  layer.  Hydi-ogen  sodium  carbonate  is  added,  and  then 
ether  to  take  up  the  alkaloids.  The  ethereal  solution  is  removed  and 
evaporated,  spontaneously  towards  the  end,  when  delphinine  is  not  long 
in  making  its  appearance  on  the  sides  of  the  vessel.  This  base  is 
purified  by  combining  it  with  tartaric  acid,  and  repeating  the  treat- 
ment with  hydrogen  sodium  carbonate  and  ether. 

Delphinine  has  the  formula  CfioH^NOu,  as  deduced  fi-om  direct 
analysis,  and  also  from  the  composition  of  its  aurochloride  and 
platinochloride ;  this  differs  sensibly  from  the  composition  given  by 
Dx-agendorff  and  Marquis,  in  1877.  It  gives  anhydrous,  rhombic 
crystals.  It  withstands  a  temperature  of  120°,  but  a  little  higher  it 
begins  to  colour,  and  melts  at  191 '8°.  It  has  a  pungent,  burning  taste. 
1  gram  dissolves  at  lo°  in  2049  grams  of  benzene,  in  6424  grams 
of  light  petroleum  (sp.  gr.  0  633)  in  534  grams  of  ether  of  0"7.8  sp. 
gr.,  in  47'6  grams  of  absolute  ether,  in  44'4  grams  of  absolute  alcohol, 
in  238  grams  of  90  per  cent,  alcohol,  and  iu  1.594  grams  of  water. 
The  recently  prepared  aqueous  solution  has  an  alkaline  reaction. 
This  base  gives  crystallit^able  salts  with  nitric  and  sulphuric  acids 
sparingly  .soluble  in  water,  alcohol,  and  ether  ;  they  easily  dissolve  in 
acidified  water.  Hydrochloric,  acetic,  oxalic,  and  tartaric  acids 
yielded  amorphous  compounds. 

The  mother  liquor,  left  after  removal  of  the  delphinine,  when  evapo- 
rated very  slowly,  yields  a  certain  quantity  of  delphisine,  CesHgnNOu, 
in  the  form  of  acicular  crystals  melting  at  189"2^.  This  alkaloid 
dissolves  at  15°  in  75'2  parts  of  benzene,  in  665  of  light  petroleum,  in 
43  of  ether  of  sp.  gr.  0v28,  in  71  parts  of  absolute  ether,  in  104  of  90 
per  cent,  alcohol,  and  in  370  parts  of  absolute  alcohol.  It  is  very 
slightly  soluble  in  water,  but  dissolves  readily  in  chloroform,  as  does 
delphinine. 

iJelph'mo'idine,  C50H42NO8,  obtained  in  an  amorphous  state  after  the 
foregoing,  is  scarcely  soluble  in  water;  at  15°,  1  part  dissolves  in 
943  parts  of  light  petroleum,  in  30"5  of  benzene,  in  17'8  of  90  per  cent, 
alcohol,  in  4'03  of  ether  (sp.  gr.  0"728),and  in37'03  of  absolute  ether. 
The  author  has  also  examined  the  product  previously  described  as 
staphisagrine,  which  forms  the  residue  of  the  operations  yielding  the 
alkaloids  already  described.  This  base  appeal's  to  him  to  be  really  a 
mixture  of  four  amorphous  alkaloids.  Delphinine,  delphisine,  and 
delphinoidine,  especially  the  two  former,  are  highly  poisonous, 
resembling  aconitiue  in  their  action.  J.   T. 

Alkaloids  of  the  Roots  of  Sanguinaria  canadensis  and 
Chelidonium  majus.  By  G.  Konk;  {Chem.  Centr.,  1891,  i, 
321—322;  from  Zeit.  Naturwiss.  Halle,  63,  369— 426).— The  roots 
of  Sanguinaria  canadensis,  a  native  of  North  America,  and  the 
sanguii.arine  of  commerce  contain  several  alkaloids,  including  chel- 
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eryfhrine,  which  is  present  in  greatest  quantity,  sangulnarine,  'i-liomo- 
chelidomne,  and  protopiyie. 

Chelerythrine  crystallises  with  a  raolecule  of  alcohol,  whicli  is  not 
separated  at  a  temperature  of  150° ;  the  formula  is  CoTHnNOi  + 
CaHgO  ;  melting  point  203°.  It  is  identical  with  the  alkaloid  which 
the  author  separated  from  the  celandine,  Clielidoiiin.m  majus.  The 
aurochhride,  ('oiHi7]S'04,HAuCl4.  melts  at  233°  ;  the  platinochlqride  is 
(C2iHi7N04)2,HoPtCl6  ;  the  Tiydrorldjride  crystallises  out  of  aqueous 
solution  with  5  nrnls.  H.>0,  and  from  alcohol  with  4  mols.  H2O.  The 
salts  are  lemon-yellow. 

Sanguinarine,  ConHuXOi,  is  very  similar  to  chelerythrine  in  its  pro- 
perties ;  it  crystallises  with  \  mol.  H^O,  and  melts  at  211° ;  its  salts 
are  red.  The  hydrochloride,  CooHiaNOi.HCl  +  5H>0,  the  nitrate, 
C.,oH,5N04,llX03  +  H,0,  the  aurochtnride,  C2oH,5Nd4,HAuCl4,  and 
the  platinochloride,  (C2,|Hi5N04)2,H2PtCl6,  were  prepared. 

The  base  which  the  author  has  named  y-lwmoclielidomne  is  prob- 
ably identical  with  that  separated  by  Selle  from  Chdidoniinn  majun, 
and  its  formula  is  probably  Cs'jHoiJ^Oj.  Its  behaviour  with  alkaloid 
reagents  resembles  that  of  Selle's  7-homochelidonine.  The  fourth 
alkaloid,  p?*ofo/>me,  was  prepared  from  Chelidonium  maju?,  Sanijuinaria 
'•anadensis,  and  from  opium,  all  the  three  specimens  being  identical. 
Its  formula  is  Coi.HnXOs,  and  it  melts  at  204°  ;  the  platinochloride, 
(Co,HnN0,)o,HoPtCl6  +  3H2O  ;  and  the  aurochhride, 

C.,„H.;N05,HAuCl4, 

melting  at  182'',  were  prepared;  the  hydrochloride,  C2oIIi7X05,HCl, 
crystallises  in  two  different  forms,  and  appears  to  bs  free  from  com- 
bined water.  J.  W.  L. 

Alkaloids  of  Sabadilla  Seeds.  By  E.  Merck  (Chem.  Ceutr., 
1891,  i,  3G3). — The  author  has  isolated  two  alkaloids  from  sabadilla 
seeds,  Asagrcea  officinalis.  Sahadine  is  best  separated  as  the  nitrate. 
It  has  the  formula  CogHjiNOs,  melts  at  238 — 24u°  with  decomposition, 
and  is  readily  soluble  in  alcohol  and  ether,  sparingly  soluble  in  light 
petroleum.  With  concentrated  sulphuric  acid,  a  yellowish  coloration 
is  at  first  produced,  showing  a  green  fluorescence,  which  gradually 
changes  to  blood-red  and  finally  to  violet.  The  alkaloid  attacks  the 
mucous  membrane  of  the  nose  and  causes  sneezing.  The  hydrochlor- 
ide crystallises  with  2  mols.  H2O,  which  it  loses  at  101*^ ;  it  melts  at 
282 — 284"  with  decomposition.  The  hydrohrouiide,  the  nitrate,  and 
the  aurochloride  were  analysed. 

Sahadinine,  C2-H45NO8,  the  second  alkaloid,  does  not  melt  at  any 
definite  temperature.  It  is  separated  from  the  sulphate  by  soda 
solution,  and  extracted  with  chloroform.  With  concentrated  sulph- 
uric acid,  a  permanent  blood-red  coloration  is  produced.  It  does  not 
irritate  the  nasal  niucous  membrane.  The  sul]>hate  crystallises  with 
2|  mols.  H.,0.  Neither  sabadine  nor  sahadinine  is  precipitated  from 
the  solution  of  its  salts  by  the  addition  of  caustic  alkalis,  alkaline 
carbonates,  or  ammonia  in  the  cold,  it  being  necessary  to  warm  the 
solution,  when  the  alkaloid  is  precipitated  in  flakes.  J.   W.   L. 
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Ptomaines.  By  O.  pe  Conixck  {Compt.  rend.,  112,  584 — 585). — 
The  ptomaine  d.iHisN  (Abstr.,  1890,  1170)  yields  a  hydrcbromide 
crystallising  in  white  needles,  which  become  rose-color  red  when 
exposed  to  air.  It  is  deliquescent,  very  solul)le  in  water,  less  .'soluble 
in  strong  alcohol,  and  almost  insoluble  in  pure  ether.  The  same 
precautions  must  be  observed  when  preparing  this  compound  as  in 
the  preparation  of  the  hydrochloride  {loc.  dt.).  The  modified  plat ino- 
rhloridt\  ('Ci„H,,N)v,PtCi4.  should  be  prepared  with  tepid  water  that 
has  previously  been  boiled.  It  forms  pale-brown  plates,  insoluble  in 
cold  water,  soluble  in  hot  water,  but  decomposed  if  ebullition  is  pi-o- 
longed.  It  melts  at  about  206°,  and  is  stable  in  moist  air,  ditiering 
in  this  respect  from  the  normal  platinochloride.  The  aurocliloride, 
CinH,5X,HAuCli,  is  a  pale-yellow  compound,  insoluble  in  cold  water, 
soluble  in  warm  water,  and  decomposed  by  boiling  water.  It  is 
somewhat  stable  in  moist  air.  With,  alcoholic  pota.^h,  the  methiodide 
of  the  ptomaine  gives,  when  heated,  an  immediate  biight-red 
colour,  which  rapidly  changes  to  brown,  and  after  some  time  acquires 
a  persistent  gretnish-blue  fluorescence.  C.  H.  B. 

Vegetable  Hsematin.  By  T.  L.  Phipson  (CompL  rend.,  112, 
666 — 667). — The  vegetable  lifematin  obtaiued  by  Linossier  from 
Aspergillus  yiiger  (this  vol.,  p.  751)  is  in  all  probability  identical  with 
the  palmelline  obtained  by  the  author  in  1879  fiom  Palmtlla  cruenta. 

Palmella  cruenta,  which  was  formerly  called  Claos  sanguinea,  is 
sometimes  found  completely  green  in  the  neighbourhood  of  London, 
and  becomes  blood-red  towards  the  end  of  vegetation.  In  this 
connection  it  is  noteworthy  that  biliverdin  has  a  green  colour  verj 
similar  to  that  of  chlorophyll,  and  gives  a  definite  absorption 
spectrum.  C.  H.  B. 
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Haemoglobin.  By  M.  Sie-jfimed  {Chem.  Centr.,  1891,  i,  228—229). 
— Schiitzeuberger's  indigo-carmine  method  of  estimating  oxygen  in 
blood  is  stated  to  give  a  higher  result  than  that  with  the  air-pump. 
In  the  present  research,  operations  were  performed  in  an  atmo.-phere 
of  hydrogen.  The  result  was  that  with  defibrinated  dog's  blood,  the 
percentage  of  oxygen  found  by  the  air-pump  was  161  per  cent.;  and 
by  Schiitzenberger's  method  7-6 — 79  per  cent.  This  ditfeience  is 
put  down  to  one  of  the  two  following  factors  :  either  the  blood 
spectrum  which  shows  the  bands  of  reduced  haemoglobin  is  untrust- 
worthy, and  the  blood  still  contains  a  good  deal  of  oxygen ;  or  else 
the  titration  with  the  hyposulphite  solution  was  incorrect.  The 
former  alternative  is  decided  on,  and  the  term  pseudohaemoglobin  is 
applied  to  the  supposed  compound  of  oxygen  with  hsemoglobin  which 
shows  the  band  of  reduced  haemoglobin.*^  W.  D.  H. 
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Myelin.  By  J.  Gad  and  J.  F.  Heymans  (Chem.  Cenfr.,  1891,  i, 
230). — The  name  myelin  is  applied  to  the  white  substance  sheathing- 
nerve-fibi'es,  and  stated  to  contain  proteids,  extractives,  neurokeratin, 
lecithin,  protaj^on,  cerebrin,  and  cholesteroL  This  sheath,  moreover, 
is  stained  black  by  osmic  acid.  The  present  research  is  directed  to 
determining  more  exactly  what  nryelin  is.  The  characteristic  proper- 
ties of  myelin  are  believed  to  be  due  to  lecithin,  either  free  or  only 
loosely  combined,  becau.se  lecithin  elsewhere,  for  instance,  in  nerve- 
cells,  where  it  is  probably  more  firmly  combined,  does  not  show  the 
characters  of  myelin. 

Nerve-fibres  are  divided  into  groups  corresponding  to  the  presence 
or  absence  of  myelin  in  their  sheaths.  W.  D.   H. 

Influence  of  Carbohydrates  on  Proteid  Metabolism.     By  G. 

LusK  {Zeit.  Biol.,  27,  459 — 481). — The  influence  on  proteid  meta- 
bolism of  carbohydrates  taken  as  diet,  or  circulating  abnormally  in 
the  system  in  diabetes,  is  of  some  pathological  importance.  Cases  of 
diabetes  not,  however,  being  forthcoming,  certain  experiments  bearing 
on  the  subject  were  undertaken  by  the  experimenter  on  his  own 
person. 

Two  double  .-eries  of  observations  were  made,  each  lasting  two  or 
three  days,  and  the  general  results  may  be  stated  in  the  following 
tabular  form  : — 


Dail 

y  averages. 

Experi- 
mtnt. 

Food. 

Nitrogen 
excreted. 

DifPerence  be- 
tween N  ingested 

Nitrogen. 

Carbohydrate. 

and  N 
excreted. 

la 

20-549 

20-549 

9-230 

9-230 

357-37 
10-8 

347-8 
2-8 

19  -837 
25  -930 
13-785 
15  -807 

+  0-712 

lb   

—  5  -381 

2a 

—  4  555 

2fj   

In  both  cases,  it  is  seen  that  the  absence  of  carbohydrate  food 
increases  the  proteid  waste  in  the  tissue,  the  carliohydrate  protecting 
a  certain  amount  of  proteid  from  destruction.  Further  experiments 
showed  that  the  amount  of  fat  undergoing  combustion  Avas  increased 
during  deprivation  of  carboh}drate. 

There  can  be  no  doubt,  therefore,  that  in  diabetes  the  upsetting  of 
the  metabolic  balance  is  due  to  the  non-destruction  and  the  conse- 
quent separation  in  the  urine  of  a  large  quantity  of  sugar,  which 
under  normal  circumstances  would  have  undergone  combustion  and 
saved  much  proteid  and  fat  froin  destruction.  The  increase  of 
oxygen  consumed  and  carbonic  anhydride  given  off  would  not,  how- 
ever, be  markedly  different  from  that  observal)le  in  a  healthy  person 
under  similar  circumstances;  the  total  amount  would,  however,  prob- 
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ably  be  less,  as  the  diabetic  would,  other  things  being  equal,  weigh 
less  than  the  healthy  person,  W.  D.  H. 

Muscular  Work  and  the  Excretion  of  Urea,     By  I.  jSIlnk 

(^C'liem.  Lhnfr.,  ISMl,  i,  '2'-'>() — "Jol). — Tlie  work  of  Ai'gutinsky  on  this 
subject  is  criticised,  and  the  okler  opinion  that  moderate  woik  does 
not  increase  the  excretion  of  urea  upheld  (compare  this  vol.,  p.  .59t)). 

W.   D.  H. 

Inorganic  Constituents  of  Bone  and  Organs  of  Normal  and 
Rachitic  Children.  By  H.  Bklbakkr  (Zeit.  Biol.,  27,  517—549). 
— The  bodies  of  three  healthy  children  were  investigated  in  reference 
to  the  inorganic  constituents,  and  especially  the  calcium,  in  the  bones 
and  other  organs.  The  three  subjects  of  analysis  were  aged, 
28  weeks'  fcBtus,  new-born  child,  and  4  years  r..'spectively,  and  very 
full  tables  of  analvses  are  fjiven.  The  followinsr  e:eneral  results  were 
obtained  : — 

(1.)  The  skeleton  (as  was  formerly  shown  by  E.  Voit)  becomes 
poorer  in  watei"  as  age  progresses,  and  richer  in  ash  and  in  the  chiif 
constituents  of  the  ash. 

(2.)  Tie  amount  of  Avator  in  soft  parts  similarly  diminishes  with 
age.  The  coustiiuents  insoluble  in  water,  like  chalk  and  iron, 
diminish,  the  ph  )sphoric  acid  increasing.  This  is  different  from  what 
Voit  found  in  dogs. 

(3.)  Cartilage  and  spongy  bone  are  in  the^e  particulars  like  the 
soft  parts. 

(4.)  The  increase  of  ash  in  the  bones  more  than  compensates  for 
the  diminution  in  other  paits,  so  that  the  ash  of  the  whole  body 
increases  Avith  age  up  to  a  certain  maximum. 

The  following  selections  frum  the  tables  illustrate  the  foregoirg 
points  : — 

Bone   {Three  Bealthy  Children). 


Constitu- 

In 

100  pa 

rts. 

III  100  parts  dry 
fat-free  boue. 

In  100  part: 

a^h. 

ents. 

1. 

2. 

3. 

1. 

1 
2.           3. 

1. 

2. 

3. 

Water 

Fat 

72-2 
0-6 

11-3 
5-4 
0-16 
4-5 

— 

45-0 
2-5 

27-9 

15  0 
0-4 

11-9 

41-5 

19-9 

0  6 

16-7 

48  0 

1-4 

40-2 

48-9 
1-3 

40  7 

_ 

Ash 

48-8 

23  9 

0  6 

19-8 

53  2 

28-6 

0-8 

22-6 

(.aO   

MgO 

P.,05   

53  S 

1   t! 

42U 

The  bodies  of  five  rachitic  children  were  then  investigated  in  much 
the  same  way.  These  were  also  of  different  ages.  It  vNas  found  that 
the  diminution  of  calcium  salts  occurred  in  the  bones  and  not  in  the 
soft  tissues,  and  the  general  conclusion  is  drawn  that  the  administra- 
tion of  calcium  salts  would  not  in  the  greater  number  of  cases  of 
rickets  be  of  any  avail. 
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Muscles  (Healthy  Children). 


Constitu- 

In 

100  i^arts. 

ents. 

1. 

■2.     !      3. 

1 

Water 

Fat 

Ash 

CaO   

83-9 
2-2 
10 
0(i8 
3  02 
0-3 
0  01 

— 

77-2 
1-8 
10 
0-01 

MgO 

0-02 

P.^0- 

FeA 

O-Oi 

In  100  parts  of  dry 
fat-free  organ. 


•5 

6- 

•2 

0- 

•1 

0- 

•9 

1- 

•1 

0- 

5-3 
0-041 
01 
20 

0-04 


In  100  parts  of 
asli. 


9        J 


2-8       31 

1-9  1     2-1 

28-7  I  23-6 

1-16       1-4 


0-82 
2-2 
37-9 
0-7 


The  following  analyses  of  two  of  these  cases,  the  ages  of  which  agree 
pretty  well  with  those  of  the  healthy  subjects  investigated,  may  be 
quoted  : — 

Bo)ie   (Rachitic  Child ren). 


In  100 
Constitu- 

jjarts. 

In  100  parts  of  dry 
fat-tree  bone. 

In  100  parts  uf 
adi. 

ents. 

A.  8  mths. 
foetus. 

D.,  aged 
3  yr.  8  m. 

A. 

D. 

A.       ;      D. 

Water 79  -3 

Fat 0-5 

Ash K-38 

CaO 2-5 

MgO 0  04 

FA 2K5 

73-2 

0-5 

(J-2 

2-7 

0-01 

1-97 

31-6 

12-4 

0-2 

10-7 

13-52 

10-4 

0  1 

7  o 

39-2              44-2 

0  7                0-5 

33-8              31-8 

\V.  D.  H. 
The  Influence  of  Acid  Mineral  Salts  on  the  Composition  of 
Bones.  By  H.  Weiske  (Landiv.  Versuchs-Stat.,  39,  17 — 30). — 
Experiments  were  made  on  rabbits  by  adding  sodium  hydrogen 
phosphate  to  their  food,  to  ascertain  if  mineral  matter  was  removed 
from  the  skeleton  ;  but  the  results  yvere  unsatisfactory  ;  the  differ- 
ences between  the  composition  of  the  normal  bones  and  that  of  those 
animals  which  had  not  received  phosphate  were  too  slight  to  indicate 
any  real  change.  The  urine  was  always  found  to  be  alkaline,  whilst 
in  experiments  previously  made  with  free  acid,  the  urine  had  been 
neutral,  or  slightly  acid.  Possibly  larger  doses  of  acid  phosphate 
might  have  the  desired  effect.  E.  W.   P. 

Iron  in  the  Liver  and  Spleen.  By  F.  Kruger,  C.  ]Meyer,  and 
;M.  Perxol^  (Zeit.  Biol,  27,  439—458). — The  importance  of  estima- 
tions of  iron  in  the   liver  and  spleen  has  been,  during  recent  years, 
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inciTascfl,  as  it  has  been  sliown  by  Quincke  and  others  tliat  in  per- 
nicious anfeniia  the  amount  normally  present  is  much  increased. 
Comparatively  few  observations  have,  however,  hitherto  been  made  on 
tlie  relative  amount  of  the  metal  at  different  ages,  and  the  present  rom- 
municatio7i  relates  to  this  point.  Tlie  animals,  the  organs  of  which 
were  investigated,  were  c:dves,  cows,  and  oxen,  and  also  human 
foetuses  of  various  ages.  The  present  paper  contains  leferences  to 
former  work  on  the  subject,  tables  of  analyses  performed  in  the  pre- 
sent i-esearch,  and  the  following  general  conclusions  ; — 

1.  The  amount  of  iron  in  the  liver  cells  of  the  foetus  is  verj-  much 
liigher,  in  the  mean,  10  times  higher,  than  that  in  adults.  Care  was 
taken  in  these  experiments,  as  also  in  those  with  the  cells  of  the 
spleen,  to  obtain  the  cellular  elements,  after  crushing  the  organ  com- 
pletely, free  from  hfemoglobin  and  other  impurities  by  carefully  wash- 
ing with  salt  solution  (0"6  per  cent.)  and  the  use  of  the  centrifugal 
machine.  It  was  found  that,  although  the  saline  solution  dissolves  out 
a  small  quantity  of  prote'id  matter  from  the  cells,  it  does  not  remove 
from  them  any  iron-containing  constituents. 

2.  The  iron  of  foetal  liver  cells  differs  in  amount  at  different  stages 
of  development.  It  begins  to  increase  markedly  about  the  end  of  the 
first  half  of  pregnancy,  reaches  a  maximum,  then  falls,  and  rising, 
reaches  a  second  maximum  three  or  four  weeks  before  birth.  From  then 
until  four  weeks  after  birth,  it  sinks  in  amount  until  it  is  nearly  normal. 

3.  In  calves,  it  was  found  that  for  the  first  week  after  birth  the 
iron  is  seven  times  more  abundant  in  the  liver  than  in  the  adult 
animal  ;  it  reaches  the  adult  standard  in  about  four  or  six  weeks. 

4.  The  amount  of  iron  in  the  liver  of  adult  animals  shows  very 
slight  variations,  and  no  noteworthy  difference  in  the  amount  in  the 
liver  of  cows  and  oxen  was  found. 

5.  The  splenic  cells  of  the  foetus  are  poor  in  iron  as  compared  with 
those  of  the  adult.  The  amount  of  iron  in  them  begins  to  increase 
after  birth,  reaching  the  normal  in  about  two  months. 

6.  Althovigh  there  is  no  difference  in  the  amount  of  iron  contained 
in  the  splenic  cells  of  pregnant  and  non-pregnant  cows,  it  is  five  times 
greater  than  that  in  the  splenic  cells  of  the  ox. 

7.  The  amount  of  iron  in  the  spleen  of  adult  animals,  especially 
females,  undergoes  greater  changes  than  that  in  calves  or  foetuses. 

W.  D.  H. 
Composition  of  Butter  Fats.  By  W.  Johnstoxe  (Chem.  yevs, 
63,  56). — The  author  states  that  butter  fat  contains  neither  stearin 
nor  normal  oleic  acid  ;  but  that  it  consists  of  a  mixture  of  glyceryl 
"  isoleate-palmitate-caprate  "  and  "  tri-nondecatoate  "  in  varying  pro- 
portions. In  some  butter  fats,  the  radicle  of  cenanthoic  acid  replaces 
one  of  the  nondecatoic  groups  in  the  triglyceride,  and  forms  glyceryl 
"  dinondecatoate-oenanthoate."  G.  T.  M. 

Human  Lymph  and  Chyle.  By  I.  ]\Iuxk  and  A.  Rosexsteix 
(Vv-chnu-'sAi-chiv,  123,  484r — 518). — The  present  paper  is  a  continua- 
tion of  one  already  published  (this  vol.,  p.  755).  Arayl  ole;ite  was 
administered  to  a  patient  suffering  from  a  lymphatic  fistula ;  during 
the  12  hours  following  its  administration,  26  per  cent,  of  the  %t  givtni 


850  ABSTRACTS   OF   COEMICAL   PAPERS. 

■was  recovered  in  the  cliyle,  in  the  form  of  olein,  the  synthesis  of  oleic 
acid  with  jjlvcerol  having  occurred  in  tlie  process  of  absorption.  I^o 
ivmTl  alcohol  was  found  in  the  chvle.  Artificial  digestion  experiments 
showed  that  pancreatic  juice  has  the  power  of  splitting  amyl  oleate 
into  amy]  alcohol  and  oleic  acid. 

Charcoal,  in  a  fine  state  of  subdivision,  was  next  given,  with  the 
view  of  ascertaining  whetlier  fine  particles  as  small  as  or  smaller  than 
the  oil  globnles  of  an  emulsion  are  taken  up  in  the  same  way.  But 
the  Ivmph  was  entirely  free  from  them,  showing,  as  has  been  pre- 
viouslv  stated,  that  absorption  of  fine  solid  particles  does  not  occur. 

Is  oil  absorbed  from  the  rectum  ?  was  the  next  point  investigated  ; 
after  injection  of  olein  into  the  rectum,  it  was  found  that  from  37  to 
bo  per  cent,  of  the  fat  given  appeared  in  the  chyle. 

Similar  experiments  were  then  undertaken  to  determine  whether 
proteid  and  sugar  (given  in  large  doses)  appear  in  the  chyle  after 
beinor  administered  as  food.  It  was  found  that  the  administration  of 
proteid,  as  of  any  food,  increases  the  flow  of  lymph,  but  that  its  per- 
centage of  proteid  does  not  rise.  On  the  other  hand,  the  sugar  in 
the  chyle  is  increased,  and  after  a  large  quantity  of  sugar  as  food,  the 
percentage  in  the  chyle  may  be  doubled  as  compared  with  the 
amount  during  inanition  (compare  Ginsberg.  Abstr.,  1890,  276). 

The  paper  concludes  with  further  analytical  data  respecting  the 
solid  constituents  and  inorganic,  salts  of  the  chyle  and  lymph.  The 
composition  of  the  lymph  ash  was  as  follows  : — In  100  parts  of  lymph, 
OS67b  part  of  ash  was  obtained  ;  in  l<iO  parts  of  the  ash.  the  f'llow- 
ino'  numbers  give  the  percentages  of  its  different  constituents  : — 
NaCl.  67-0:  NaXOs,  219;  K,UPO„o->;  Ca3(P04)o,  82  ;  Mg,{PO,)o, 
11:  Fe(P0,)2.  0-3. 

Further,  it  was  found  that  lymph  and  chyle  contain  an  amylolytic 
ferment ;  but  that  neither  contains  a  sugar-destroying  ferment  as 
stated  by  Lepine.  W.  U.  H. 

Indigo-red  rindirubin)  in  Urine.  By  H.  Rosix  (Virchoic's 
Arclilc.  123,  519 — 566 j. — Many  red  pigments  under  different  names 
have  been  described  in  normal,  and  more  particularly  in  morbid, 
urines.  One  of  these  appears  to  be  indirubin  or  indigo-red,  although 
its  absolute  identification  with  the  indigo-red  obtained  from  plants 
has  not,  hitherto,  been  thoroughly  worked  out.  The  imperfect  data 
given  by  various  workers  on  urinary  pigments  render  it  also  desiiable 
that  those  which  are,  and  those  which  are  not,  identical  with  indigo- 
red  should  be  accurately  determined. 

Indigo-red  was  prepared  artificially  from  commercial  indigo ;  it 
was  also  prepared  by  a  modification  of  Berzelius'  method  from  the 
indican  of  plants,  and  also  from  the  urine.  The  percentage  composi- 
tion, the  crystalline  form,  and  other  properties,  and  the  relation  of 
the  pigments  to  indigo-blue  were  in  all  cases  absolutely  identical. 

The  pigments  which  are  identical  with  indigo-red  are  Heller's 
urrhodin,  as  Schunk  first  showed,  Leube's  pathological  urinary  pig- 
ment, and  Ploszs  urorubin.  Th  use  red  pigments  whi'h  are  not  the  same 
as  indi?o-red  are  the  scatole  pigment,  Xencki  and  Sieber's  urorosein, 
which  has  characteristic  solubilities  and  reactions,  uroerytlirin   (the 


PHYSIOLOGICAL  CHEMISTRY. 


851 


pigment  iu  deposits  of  urates  J,  urohaematin,  Giacosa's  pigment,  and 
uiorubrohsematin.  W.  D.  H. 

Analysis  of  Pathological  Liquids.  By  G.  Pateix  (./.  Pharm. 
[5],  23.390 — 894).  — P'loin  a  hvdincephalou.s  subject  was  taken  380  c.c. 
of  a  colourless  liquid,  turbid  after  filtration,  in  which  some  flocculent 
filaments  appeared  after  being  some  time  iu  repose.  The  reaction 
was  alkaline,  and  only  faint  ti-aces  of  albumin  appeared  on  boiling  in 
prescnceof  2  drops  of  acetic  acid.  Sp.  gr.  I'0<i4;  solid  residue  94  grams 
per  kilo.:  anliydious  salts  76  grams,  containing  sulphatts,  hydrogen 
carbonates,  but  no  phosphates.  Agritation  with  ether  did  not  exti-act 
either  fatty  matters  or  cholesterol.  Feliling's  solution  was  not  reduced. 

Oiarian  Cyst-'i. — 1.  Syrupy  liquid,  not  stringv,  reddi.sh,  with  pulve- 
rulent deposit.  Sp.  ST.  1013  ;  solid  residue  61'5  per  kilo. ;  anhydrous 
salts  75  ;  chlorides  6  o  ;  prote'id  matters  5-40.  Xo  globulin  was  pre- 
cipitated by  magnesium  sulphate.  The  liquid  was  coagulable  by 
heat,  but  the  coagulnra  disappeared  on  the  least  addition  of  acetic 
acid.  2.  Fibrome,  size  of  an  oiMnge,  from  a  woman  47  years  old. — 
The  fibrome  contained  water  "500  grams  per  kilo. ;  solid  matters 
2420  ;  anhydrous  salts  G'2  grams,  with  traces  of  urea,  cholesterol, 
myosin,  and  fats.  The  contents  of  the  cyst  were  gelatinous,  and 
included  a  notable  amount  of  mucin  ;  it  did  not  coagulate  either 
when  boiled  alone  or  with  acetic  acid.  3.  Cyst  from  a  woman  of 
38  years. — Amount  of  liquids  35  litres  :  reaction  scarcely  alkaline. 
Sp.  gr.  10i.'4 ;  solids  126  gi-ams  per  kilo.:  anhydrous  salts  915  : 
albumin  110.  Neither  globulin,  fat,  nor  cholesterol  were  present. 
The  prote'id  matters  were  completely  precipitated  hy  heat  and  acetic 
acid.  4.  Cyst  from  a  woman  of  51  years. — Amount  of  liquid  40  litres, 
alkaline,  chocolate  coloured,  somewhat  thick  consistency.  Sp.  gr. 
1019;  total  solids  57"3  grams  per  kilo.;  anhydrous  salts  920.  The 
prote'id  substances  were  completely  precipitated  by  heat  and  acetic 
acid.  From  these  results  it  is  evident  that  albumin  is  snbiect  to 
modification,  which  must  be  considered  in  its  detection  and  estimation. 

The  following  taWle  gives  the  results  of  analyses  (in  grams  per  kilo  ) 
of  healthy  and  altered  tissues  in  cases  of  cancer.  1.  Cancer  of  the 
breast  running  a  very  rapid  course.  2.  Breast  cancer  of  recent 
development. 


Health T  tis 

'ue  adjoining. 

Tumour. 

Liquid 
portion. 

1. 

o 

1. 

2. 

1. 

Water    

Total  solids 

Anhydrous  salts. .  . . 
Fat 

Prote'd 

175  o 

824-5 

4-2 

considerable 
amount 

476  0 
524  0 

8-5 
notable 
amount 

830-5 

169  5 

11-5 

0-0 

849-0 

151  0 

16-4 

0-u 

928-6 
71-4 

60-5 

Crlobulin  &  mucin . . 

traces 
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The  liquid  portion  of  1  did  not  coagulate  on  boiling  with  2  drops 
of  acetic  acid.     A  tbii'd  tumour  has  given  traces  of  cholesterol. 

Fnh/pes  nfthe  Xose. — These  are  generally  of  small  weight,  and  contaiii 
a  large  proportion  of  water;  their  albumin  may  or  may  not  coagulate 
"svhen  boiled  with  acetic  acid.  In  a  particular  case,  one  weighed 
873  milligrams  with  I'AZT  per  cent,  of  solids;  it  contained  a  notable 
amount  of  calcium  phosphate.  The  presence  of  this  comj^ound  in  all 
nasal  polyjies  is  worthy  of  note. 

A  tumour  taken  from  the  kidney  gave  1100  c.c.  of  liquid  of  a  neutral 
reaction.  Sp.gr.  1"023  ;  total  solids  1188  grams  per  kilo.  ;  anhydrous 
salts  7'6  ;  chlorides  5"45.  Mucin  and  albuminoses  were  present,  but 
neither  uric  acid,  urea,  hippuric  acid,  fat,  nor  cholesterol  was  found. 
After  elimination  of  mucin  and  albuminoses,  the  proteid  matters  are 
not  coagulated  on  boiling  with  acetic  acid.  It  is  seen  that  the  tumour 
contains  no  element  of  urine.  J.  T. 

Action    of   Opium    and   Morphine   on   the    Intestine.      By 

W.  Spitzer  (Brif.  ^^e'i.  J.  Epitome,  1891,  134;  from  Virchow's 
Archill,  123,  5'J3 — 628). — The  experiments  were  carried  out  on 
rabbits,  frogs,  and  men,  their  object  being  to  increase  our  know- 
ledo'e  of  the  action  of  opium  on  the  intestine,  and  to  determine 
whether  opium  is  better  than  morphine  as  an  anti-diarrhceic 
and  anodyne.  In  frogs,  the  bowel  was  exposed  and  kept  moist 
with  saline  solution.  Very  small  doses  of  aqueous  extract  of 
opium  given  subcutaneously  sufficed  to  diminish  the  sensitiveness  of 
the  bowel  to  painful  stimuli,  whilst  leaving  intact  the  sensitiveness 
to  stimuli  which  excite  peristalsis.  The  sensitiveness  of  the  skin  was 
also  not  affected,  nor  was  there  any  general  narcnsis.  The  conclusion 
is  drawn  that  the  action  of  opium  cannot  under  these  circumstances 
be  on  the  brain,  as  the  same  result  is  obtained  with  headless  frogs; 
nor  on  the  spinal  cord,  as  its  other  functions  are  intact,  but  on  the 
bowel  locally.  The  local  action  of  opium  was  also  shown  by  giving  a 
fro""  strychnine  ;  then  tying  the  intestine  midway  between  the 
stomach  and  anus,  opium  was  injected  into  the  lower  half,  and 
its  power  of  calling  forth  convulsions  on  stimulation  was  then 
markedly  diminished.  The  opinion  is  held  that  opium  paralyses  not 
the  sensory  endings,  but  sensoiy  tranglia  on  the  course  of  the  sensory 
nerves  in  the  wall  of  the  canal.  The  mo^or  ganglia  are  not  so  readily 
affected,  larger  doses  being  necessary  to  lessen  peristalsis. 

The  diminution  of  peristalsis  may  be  due  to  paralysis  of  motor 
ganglia  in  the  bowel,  or  to  a  stimulation  of  the  inhibitory  centres  in 
the  cord  from  which  the  splanchnic  nerves  arise.  Paralysis  of  the 
sensory  nerve  terminations  in  the  wall  of  the  intestine  does  not  occur, 
because  after  very  large  doses  of  morphine  the  peristaltic  movements 
of  the  bowel  become  very  marked,  and  experiments  pointed  to  the 
conclusion  that  the  diminution  in  peristalsis  was  very  largely  due  to 
an  action  of  the  opium  in  paralysing  the  motor  ganglia  in  tiie  w.ills  of 
the  intestinal  canal.  Large  do-es  caused  great  increase  of  bowel  peri- 
stalsis befoi'e  general  spinal  tetanus  was  induced.  This  is  probably 
due  to  paralysis  of  the  spinal  cord,  and  consequent  paralysis  of  the 
inhibitoi'y  action  exerted  by  the  splanchnic  nerves.     In  this  condition. 
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however,  the  sensitiveness  of  the  intestine  to  painful  stimuli  is  much 
diminished.  Morphine  has  the  same  action  in  every  way,  and  quan- 
titatively the  activity  of  the  opium  is  proportional  to  the  amount  of 
morphine  it  contains.  The  other  alkaloids  of  opium  have  very  little 
action  on  the  bowel.  On  rabbits,  observations  were  made  after 
exposing  the  bowel  while  the  animal  lay  in  a  warm  bath  of  saline 
solution.  The  experiments  of  Nothnagel  are  confirmed,  in  which  he 
found  that  irritation  of  the  bowel  with  sodium  chloride  is  not  nearly 
so  effectual  in  increasing  peristalsis  after  the  administration  of  opium 
or  morphine.  If  a  portion  of  bowel  be  completely  isolated  and  the 
same  experiment  repeated,  then  peristalsis  is  not  interfered  with ; 
this  result  is  regarded  as  proving  that  in  this  case  the  opium  acts  on 
the  spinal  cord,  and  diminishes  the  inhibitory  action  of  the  splanchnic 
nerves.  It  is,  however,  pointed  out  that  irritation  of  the  bowel  from 
withovit  with  sodium  chloride  scarcely  corresponds  with  physiological 
peristalsis  or  increased  peristalsis  after  purgatives  or  ii-ritation  from 
within  of  the  mucous  membrane,  as  the  peristalsis  takes  place  towards 
the  pylorus,  and  is  very  inconstant  in  amount.  The  bowel  was  there- 
fore irritated  by  injecting  into  it  a  15  per  cent,  salt  solution,  coloured 
with  indigo-carmine.  The  rate  at  which  this  solution  progressed 
down  the  intestine  was  observed  in  normal  animals,  and  Avas  found  to 
be  two  or  three  times  slower  after  opium  or  morphine,  the  peristalsis 
being  also  much  more  gentle  and  regular  in  the  latter  case.  Even 
after  complete  isolation  of  a  portion  of  the  intestinal  canal  from  its 
mesenteric  nei'ves,  opium  greatly  diminishes  the  peristalsis.  Opium 
given  subcutaneously  acts  exactly  to  the  same  extent,  and  no  better 
than,  morphine  subcutaneously,  its  activity  being  proportional  to  the 
amount  of  morphine  it  contains.  In  healthy  men,  opium  by  the  mouth 
acts  somewhat  more  powerfully  on  the  bowel  than  when  given  sub- 
cutaneously. The  reason,  probably,  is  that  the  morphine  is  only 
slowly  abstracted  from  the  opium,  and  thus  acts  gently  along  the 
whole  length  of  the  bowel ;  it  is  not  so  quickly  absorbed  as  pure 
morphine  is,  and  in  consequence  does  not  produce  so  marked  a  general 
action.  In  diarrhoea,  opium  by  the  mouth  is  more  powerful  than 
opium  extract  or  morphine  subcutaneously,  or  morphine  by  the  mouth. 
In  slight  intestinal  pain,  opium  by  the  mouth  is  the  best  treatment,  as 
we  get  the  desired  analgesia  with  small  doses  and  without  constitu- 
tional effect,  the  local  action  on  the  bowel  being  probably  sufficient ; 
in  veiy  severe  pain,  hypodermic  injection  of  morphine  is  most 
effectual.  W.  D.  H. 

Poisoning  by  Aniline,   Chlorates,   and  Mercuric   Chloride. 

B}'  W.  Falkenberg  (Virchoius  ArcJiiv,  123,  567 — 602). — Silbermanu 
{Zeit.  Mi7i.  Med.,  11,  Heft  5  and  6  ;  Deutsch.  vied.  IVochensch.,  14, 
No.  25)  has  stated  that  pyrogallol,  glycerol,  and  potassium  or  sodium 
chlorate  produce  not  only  hEemoglobinuria  (or  methfemoglobinuria), 
but  that  death  ensues  from  intravascular  coagulation,  set  up  pre- 
sumably by  the  liberation  of  fibrin  ferment  from  the  disintegrated 
corpuscles.  The  situation  of  the  clots  produced  is  described,  and  the 
term  "  capillary  thrombosis  "  is  in  the  present  paper  criticised,  it 
being  so  difficult  to  say  with  certainty  whether  the  blood  in  the 
VOL.    LX.  3   I 
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capillaries  is  coagulated  or  rot  during  life.  Further  criticisms  are^ 
passed  on  other  points.  Silbermann  extended  a  few  observations, 
followed  by  similar  results,  to  other  drugs,  aniline,  toluylenediamine, 
arsenic,  phosphorus,  and  Kaufmann  states  the  same  is  true  for 
corrosive  sublimate. 

The  present  paper  is  largely  polemical,  but  also  describes  numerous 
experiments  with  aniline,  sodium  chlorate,  and  corrosive  sublimate. 
In  respect  to  these  poisons  at  lea.'^t,  the  cau.«e  of  death  was  not  intra- 
vascular coagulation.  The  blood,  on  the  contrary,  had  less  tendency 
than  normal  to  coagulate.  W.  D.  H. 

Physiological  Action  of  Lupetidine  and  Allied  Substances- 
jn  Relation  to  their  Chemical  Constitution.  By  A.  Glkber 
(Chem.  Cenir.,  1891,  1,  232 — 235). — The  series  of  substances,  copel- 
lidine,  parpevoline,  propyllupetidine,  isobutyllupetidine,  and  hexyl- 
lupetidine  have  for  their  nucleus  piperidine,  of  which  lupetidine  is  a 
dimethyl  substitution  product ;  and  if  the  hydrogen  atom  adjacent 
to  the  nitrogen  atom  is  replaced  by  methyl,  ethyl,  &c.,  further 
members  of  the  group  are  obtained.  Small  doses  of  these  substances 
were  administered  to  animals.  The  intensity  of  their  action  (para- 
lysis of  the  voluntary  muscles)  may  be  compared  by  the  following- 
numbers  :  lupetidine,  .50;  copellidiue,  100;  parpevoline,  200;  hexyl- 
lupetidine,  200  ;  isobutyllupetidine,  250  ;  propyllupetidine,  400.  The 
actual  seat  of  paralysis,  whether  central  or  peripheral,  was  not  deti- 
nitely  determined.  The  intensity  of  the  action  is  proportional  to  the 
number  of  methyl  groups  present  in  the  molecule.  "W".  D.  H. 

Use  of  Liquefied  Carbonic  Anhydride  for  the  Rapid  Filtra- 
tion and  Sterilisation  of  Organic  Liquids.  By  A.  d'Aesoxval 
(Gompt.  rend.,  112,  667 — 669). — A  long  cylindi-ical  copper  or  steel 
tube  containing  a  biscuit  porcelain  Pasteur-Chamberland  filter  is  con- 
nected with  a  cylinder  containing  liquid  carbonic  anhydride.  The 
gas  not  only  drives  the  liquid  through  the  filter,  but  under  the  high 
pressure,  especially  if  its  action  is  prolonged  and  the  liquid  is  heated 
to  40°,  it  exerts  a  very  powerful  bactericidal  and  sterilising  effect. 
The  richness  of  the  filtrate  in  colloids  increases  with  the  pressure,  and 
by  varying  the  pressure  it  is  possible  to  obtain  from  one  and  the 
same  liquid  (e.g.,  pancreatic  juice)  filtrates  having  very  different 
properties.  C.  H.  B. 
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Alcoholic  Fermentation  and  the  Conversion  of  Alcohol  into 
Aldehyde  by  the  "Champignon  du  Muguet."  By  G.  Li.nossiei: 
and  G.  Roux  {BnlJ.  Soc.  Chim.  [3],  4,  697 — 706;  see  also  Abstr.,. 
1890,  1179).— Contradictory  statements  have  been  made  by  previous 
authors  as  to  the  character  of  the  fermentation  induced  by  the 
"  Champignon  du  muguet"  (a  fungus  producing  the  disease  "  thrush'*" 
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ill  the  moutli).  Sterilised  solutions  inoculated  with  the  pure  fungus 
yield  alcohol,  the  maximum  amounts  obtained  being-  2'7  per  cent,  in 
43  tlays,  using-  dextrose  solution  (plus  necessary  salts)  ;  and  5'5  per 
cent,  in  124  days,  using  wort  from  dried  raisins. 

Three  stages  may  be  distinguished  during  the  fermentation  : — (1) 
j-apid  growth  of  the  organism  ;  (2)  active  fermentation ;  (3)  lessened 
activity  due  to  the  toxic  influence  of  the  fermentation  products, 
alilehyde  having,  it  Avonld  seem,  the  greatest  effect.  "  Muguet " 
can  cause  the  fermentation  of  dextrose,  levulose,  and  maltose ;  sac- 
charose is  neither  inverted  nor  fermented,  but  serves  as  a  food 
matei'ial ;  lactose  cannot  even  be  used  as  food.  Substances  other 
than  sugars,  although  uufermentable,  can  support  the  growth  of  this 
fungus ;  such  food  materials,  in  order  of  nutritive  value,  are,  dextrin, 
uiannitol,  alcohol,  sodium  lactate,  lactic  acid,  gum,  and  glycerol ; 
tartai'ic  acirl  and  tartrates  barely  serve  to  sustain  life;  starch, 
erythrol,  acetic  acid,  acetates,  oxalic  acid,  oxalates,  aldehyde,  acetone, 
and  aromatic  substances  are  not  foods. 

The  sugar  present  is  never  wholly  fermented  by  this  organism, 
neither  are  the  various  sugars  attacked  at  the  same  rate.  In  a 
mixture  of  equal  proportions  of  dexti^ose  and  levulose,  the  ratio 
dextrose/levulose  tends  towards  a  minimum  (O'o)  ;  hence,  it  is  impos- 
sible to  use  the  fungus  as  a  means  for  obtaining  pure  levulose. 

The  growth  of  the  organism  is  favoured  by  the  alkalinity  of  the 
solution  employed;  more  of  the  sugar  is  then  used  up,  but  the  ratio  of 
alcohol  produced  to  sugar  used  is  lowered.  In  addition  to  glycerol 
and  succinic  acid,  considerable  quantities  of  acetic  acid  and  acet- 
aldehyde  are  produced.  The  ordinary  ferments  give  for  the  ratio 
glucose  destroyed/acetic  acid  produced,  a  mean  value  0'0025 ;  this 
quantity  is  0"U9  to  0'14  for  muguet.  The  aldehyde  is  mainly  pro- 
duced by  the  oxidation  of  the  alcohol  induced  in  presence  of  air  by 
the  ferment.  A  small  proportion  of  the  acetic  acid  present  is  a  true 
excretory  product  of  the  organism,  but  the  greater  part  is  un- 
doubtedly produced  by  the  oxidation  of  the  aldehyde  without  the 
intervention  of  the  ferment,  for  muguet  does  not  gi'ow  in  an  aldehyde 
solution.  In  the  slowness  with  which  fermentation  takes  place,  in 
the  maximum  concentration  of  alcohol  produced,  and  in  the  ratio  of 
weight  of  sugar  destroyed  to  weight  of  organism  produced,  the 
"Champignon  du  muguet"  exhibits  marked  analogies  with  the 
Mucorini^  and  differs  considerably  from  the  Saccharomycetes.  The 
conclusion  that  the  organism  does  not  belong  to  the  latter  is  borne 
oat  by  the  results  of  a  careful  morphological  study.  W.   T. 

Assimilation  of  Nitrogen  by  Plants.  By  B.  Frank  and  R. 
Otto  {Chem.  Centr.,  1891,  i,  332—333;  from  Ber.  dent.  hot.  Gess.,  8, 
331 — 342). — The  authors  have  endeavoured  to  prove  experimentallj 
whether  the  Leguminoste  directl}'  absorb  pure  nitrogen  by  means  of 
the  leaves  or  not,  and  to  this  end  experiments  have  been  made  with 
cut  leaves.  So  far,  however,  the  results  obtained  are  not  sufficiently 
definite. 

Experiments  on  the  growth  of  the  rhizobium  of  the  root  nodules 
in  the  presence  of  the  organism  of  the  nodules  in  solutions  contain- 
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ing  (a)  sugar,  (o)  sugar  and  aspai'agine,  (c)  asparagine,  show  that  the 
growth  was  most  rapid  in  the  presence  of  both  sugar  and  asparagine, 
and  least  rapid  when  sugar  alone  was  supplied. 

Finally,  peas  were  grown  in  unsterilised  earth,  in  sterilised  earth, 
and  in  sterilised  earth  to  which  a  small  quantity  of  the  fresh  soil  was 
added.  All  the  plants  grew  perfectly,  and  assimilation  of  nitrogen 
took  place  in  every  case.  J.  W.  L. 

Simultaneous  Evolution  of  Oxygen  and  Carbonic  Anhydride 
by  Cactse.  By  E.  Adbert  {Gompt.  rend.,  112,  Ql-i — 676). — Cactge, 
when  exposed  to  light  of  moderate  intensity  at  a  temperature  of  85°, 
evolve  oxygen  and  carbonic  anhydride,  their  respiration  ratios  being 
0"98  (Opuntia)  to  0"8S  (Maviillaria),  whilst  their  assimilation  ratios 
are  2"38  to  2"28.  This  result  is  probably  due  to  the  fact  that  the 
thin  superficial  chlorophyllian  layer  is  not  able  to  decompose  the 
whole  of  the  carbonic  anhydride  evolved  by  respiration  from  the 
colourless  parenchyma  underneath.  The  intense  light  of  the  tropics 
decomposes  the  whole  of  the  carbonic  anhydride,  and  in  the  tropics 
loss  of  carbon  takes  place  only  during  the  night.  C  H.  B. 

Influence  of  Salt  on  the  Formation  of  Starch  in  Vegetable 
Organs  containing  Chlorophyll.  By  P.  Lesage  (Gompt.  rend., 
112,  672 — 673). — The  examination  of  the  leaves  of  plants  growing  on 
the  sea  shore,  and  experiments  made  by  watering  plants  with  pure 
water  and  with  salt  solutions  of  various  strengths,  show  that  salt  has 
a  distinct  influence  on  the  formation  of  starch  in  the  chlorophyllian 
organs  of  plants,  and  in  extreme  cases  prevents  it.  The  necessary 
result  is  a  decrease  in  the  assimilation  of  carbon.  The  author  has 
previously  shown  that  salt  reduces  the  quantity  of  chlorophyll. 

C.  H.  B. 

Presence  and  Function  of  Diastase  in  Plants.  By  J.  Wort- 
MANX  (Ann.  Agron.,  17,  8i— 89  ;  from  Bot.  Zeit.,  1890,  N"os.  37—41).— 
After  a  variety  of  experiments,  the  author  concludes  that  diastase  in 
plants  has  not  the  importance  which  has  been  ascribed  to  it,  and  that 
starch  is  transformed  into  soluble  products  by  other  means,  probably 
bv  the  agency  of  living  protoplasm.  Diastase  is  formed  in  small 
quantities,  certainly,  in  leaves  which  contain  no  starch;  the  quantity 
of  diastase  present  is  in  no  case  proportional  to  the  amoiint  of  starch  ; 
from  some  starch-containing  leaves,  it  is  quite  absent,  and  yet  these 
leaves  are  the  seat  of  very  active  starch- trans  formation.  It  is  in 
special  cases  only,  such  as  the  germination  of  seeds,  tubercles,  and 
rhizomes  containing  starch  that  the  solution  of  the  starch  is  accom- 
plished b}'  diastase.  The  author  points  out  that  in  testing  for  the 
disappearance  of  starch  under  the  action  of  diastase  the  result  is  cou- 
ckisive  only  when  the  liquid  gives  no  blue  colour  with  iodine  after 
being  boiled  and  cooled.  J.  M.  H.  M. 

Formation  of  Nitrogenous  Organic  Bases  by  the  Decom- 
position of  Prote'ids  in  the  Vegetable  Organism.  By  E.  Schilze 
(Ber.,  24,  1098 — llOlj. — When  the  seeds  of  Lupinus  hiteus,  Soja 
hispida,  and  Cucurbit  a  pepo  are  allowed  to  vegetate  in  the  dark  for 
12 — 14  days  and  the  shoots  extracted  with  water,  a  solution  is  obtained 
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which,  after  removing  prote'ids  as  completely  as  possible,  yields  a 
precipitate  with  phosphotiingstic  acid.  This  contains  considerable 
(juantities  of  nitrogen,  and,  on  treatment  -with  milk  of  lime,  yields 
nitrogenous  organic  bases.  From  Li(pinus  lutetis  and  Cucurbita  pepo, 
the  autlior  has  been  able  to  isolate  the  arginine  described  by  Schultz 
and  Steiger  (Abstr.,  1886,  725),  whilst  Soja  hispida  yields  a  base 
which  is  either  identical  with  or  very  closely  allied  to  arginine.  The 
quantity  of  arginine  obtained  from  Cucurbita  pepo  is  small,  but  Ltipiniis 
luteus  yields  it  in  such  quantities  that  the  author  has  been  able  to 
show  by  quantitative  experiments  that  it  must  have  been  formed  at 
the  cost  of  the  pi'oteids  present  as  reserve  substance  in  the  cotyledon. 
Arginine  only  differs  from  the  lysatine  described  by  Dreschsel, 
inasmuch  as  it  contains  an  additional  atom  of  nitrogen  and  of  hydro- 
gen in  the  molecule.  Experiments  are  in  progress  to  determine,  if 
possible,  the  relation  existing  between  them.  H.   G.  C. 

Physiological   Importance  of  Calcium   Oxalate  in  Plants. 

By  Kohl  {Ann.  Agron.,  17,  90 — 91). — Tlie  author  adds  some  observa- 
tions to  his  previous  work  on  this  subject  (Abstr.,  1890,  191).  He 
shares  with  Palladin  the  theory  that  this  salt  is  eliminated  as  an 
accessory  during  the  synthesis  of  proteids  from  amides  and  carbo- 
hydrates. If  this  be  true,  oxalates  should  be  found  in  all  plants.  The 
author  shows  that  in  many  cases  amongst  algse  and  fungi,  even  where 
little  or  no  calcium  oxalate  is  found,  oxalic  acid  or  soluble  oxalates 
are  still  present,  and  diffiise  rapidly  out  of  the  plant,  so  that  a  calcium 
salt  gives  a  precipitate  in  the  vicinity  of  many  fungi,  and  the  hyphse 
of  some  of  them  are  encrusted  on  the  outside  by  crystals  of  calcium 
oxalate  formed  from  the  lime  in  the  soil.  Amongst  fungi  forming 
oxalic  acid  in  large  cpiantities  the  author  notes  Saccharomyces  Hansenii, 
the  oxalic  ferment  recently  discovered  by  Kopf.  But  if  the  formation 
of  oxalic  acid  by  this  and  other  fungi,  and  that  of  acetic  acid  by  the 
schizophytfe,  are  regarded  as  fermentations,  why  should  not  the  idea 
be  enlarged  to  cover  the  formation  of  tartaric  and  malic  acids,  &c.,  in 
the  higher  plants  ^  The  author  expands  this  idea,  and  suggests  that 
the  lower  plants  give  by  preference  molecular  fermentations  resulting 
in  the  production  of  alcohol,  lactic  and  butyric  acids,  &c.,  whilst  fer- 
mentations of  oxidation  resulting  in  carbonic,  oxalic,  malic,  and 
tartaric  acids  prevail  amongst  the  higher  plants.  The  migration  of 
calcium  oxalate  in  the  tissues,  maintained  by  Schimper,  is  now  admitted 
by  the  author,  who  supports  also  Schimpei''s  idea  that  the  calcium 
oxalate  is  rendered  soluble  for  this  migration,  whether  by  free  oxalic 
acid  (Wahrlich)  or  some  other  substance.  He  has  recognised  the 
presence  of  calcium,  oxalate  in  the  expressed  and  filtered  juice  of 
many  plants,  as  many  as  foiu'  crystalline  forms  of  this  salt  being 
deposited  on  allowing  these  liquids  to  evaporate.  J.  M.  H.  M. 

Calcium  and  Magnesium  Oxalates  in  Plants.  By  Monteverde 
{Ann.  Agron.,  17,  92 — 9-i). — This  abstract,  from  a  long  memoir  in 
Russian,  sums  up  the  principal  conclusions  arrived  at  by  the  author. 
He  shows  the  presence  of  these  salts  in  a  great  number  of  Graminese 
not  hitherto  examined.     He  denies  the  statement  of  Schimper  that 
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oxalates  migrate  iu  the  plant  tissues,  and  that  of  Ae  that  thej  dis- 
appear g-radually  iu  organs  etiolated  hj  darkness.  The  formation  o£ 
oxalates  is  greatly  promoted  by  light,  both  directly  and  us  a  conse- 
quence of  increased  assimilation.  Blue  light  is  better  than  darkness, 
but  vastly  inferior  to  orange.  The  quantity  of  lime  in  the  soil  or 
nutritive  medium  has  an  influence  up  to  a  certain  point ;  apparent!}'' 
the  normal  quantity  of  oxalic  acid  formed  by  the  plant  combines 
wholly  with  lime,  if  enough  is  present,  and  in  default  with  magnesia 
and  other  bases.  After  taking  exception  to  Schimpex^'s  classification 
of  the  oxalate  deposits  into  primary,  secondary,  and  tertiary,  the 
author  remarks  that  the  primary  deposits  of  oxalate  are  accessory  to  the 
transformation  of  albuminoids,  and  not  to  resjoiration  or  to  the  forma- 
tion of  cellulose.  The  secondaiy  oxalate  appearing  in  the  leaves  as 
the  nitrates  absorbed  by  the  plant  are  desti'oyed  is  accessory  to  the 
synthesis  of  albuminoids.  J.  M.  H.  M. 

Peculiar  Odour  of  Soil.  By  Bekthelot  and  G.  Andre  (Compt. 
rend.,  112,  598 — 599). — With  a  view  to  ascertain  the  cause  of  the 
peculiar  smell  observed  when  soil  is  moistened,  a  quantity  of  soil, 
free  from  all  visible  vegetable  debris,  &c.,  was  extracted  with  Avater 
at  60°,  and  the  liquid  distilled.  The  distillate  has  the  peculiar 
odour  of  the  moistened  soil,  and  its  intensity  increases  if  the  first 
distillate  is  redistilled  and  only  the  first  portion  collected.  The  odour, 
however,  is  still  perceptible  in  the  residual  liquid. 

The  substance  is  neither  an  acid  nor  an  alkali,  nor  a  normal  alde- 
hyde ;  its  concentrated  aqueous  solutions  are  precipitated  by  potassium 
carbonate  with  production  of  a  resinous  ring.  When  heated  Avith 
potassium  hydroxide,  an  acrid  odour  like  that  of  aldehyde  resin  is 
developed.  It  does  not  reduce  ammoniacal  silver  nitrate,  and  with 
alcohol  and  iodine  it  gives  the  iodoform  reaction.  C.  H.  B. 

Analysis  of  Fodders,  with  special  reference  to  the  Proteids. 

By  A.  Stutzer  (Landw.  Versuchs-Stat.,  38,  469 — 477). — Tables  of 
the  analysis  of  58  feeding  stuffs,  showing"  percentage  of  non-prote'ids, 
albumin,  and  indigestible  proteids.  E.  W.  P. 

The  Climatic  Conditions  for  the  Development  of  Nicotine 
in  Tobacco  Plants.  By  A.  :Mayek  (Landw.  Versuchs-Stat.,  38, 
453 — 467). — In  a  previous  communication,  the  author  showed  that  b}' 
the  use  of  a  rich  and  easily  assimilable  nitrogenous  mauui'e,  the  per- 
centage of  nicotine  in  tobacco  plants  was  increased ;  in  the  series  of 
experiments  now  described,  the  influence  of  heat,  water,  light,  and 
the  moisture  in  the  air  have  been  inquired  into.  Plants  grown  under 
glass  contained  in  some  cases  double  the  percentage  of  alkaloid  found 
in  those  plants  grown  in  the  open  and  consequently  at  a  lower  tem- 
perature, and  in  those  plants  growing  under  shelter,  a  higher  tem- 
perature corresponded  Avith  a  higher  percentage  of  nicotine.  Full 
lighting  also  was  accompanied  by  increase  of  alkaloid,  even  up  to 
100  per  cent,  of  that  contained  in  plants  from  which  the  light  Avas  in 
a  measure  cut  oU .  A  small  supply  of  Avater  seemed  to  be  most  bene- 
ficial to  the  full  development,  an  excess  being  inimical.  Inci'ease  of 
the    moisture    of    the    atmosphere    surrounding    the    plant,    Avhereby 
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i:ranspiration  was  diminished,  led  to  an  increasa  in  the  amount  of 
alkaloid.  E.  W.  P. 

Drainage  Waters  from.  Bare  and  Cultivated  Soils.     By  P.  P. 

Di;Hi';RAix  (AitH.  Aijruii.,  17,  49  — 82j. — The  mode  of  experiment  and 
the  first  results  obtained  have  been  described  in  a  previous  memoir 
(Abstr.,  1890,  14ii9).  The  results  of  a  second  season's  observations 
are  given  in  this  memijir.  .Soils  of  different  natures,  obtained  from 
different  localities,  showed  a  great  difference  in  retentive  power,  the 
I'atio  of  total  rainfall  (March  1  to  Xovcmber  7)  to  drainage  water 
being  in  four  cases  3'7,  29,  29,  and  2'3  respectively;  the  most  reten- 
tive were  the  strong  clajs.  The  nitrates  found  in  thedi'ainage  waters 
from  the  same  four  soils,  reckoned  into  kilos,  nitric  nitrogen  per 
hectare,  were  respectively  lo2 "4,  1281,  G2-5,  and  4.5"2 ;  so  that  the 
nitrate  lost  was  far  from  being  proportional  to  the  quantity  of  water 
percolating ;  neither  had  it  any  connection  with  the  richness  in  nitro- 
^gen  of  the  soils.  Ammonium  sulphate  was  added  to  some  pots  of 
bare  soil,  in  order  to  ascertain  whether  autumn  or  spring  applications 
of  this  salt  are  jDreferable,  having  regard  to  the  nitrogen  lost  as 
nitrate  in  drainage.  The  results  are  exhibited  in  the  following  table, 
the  sulphate  having  been  added  to  the  soil  in  Xovember: — • 


Dramage  water. 

iXitric  nitrogen. 

Soil  with 
Soil  alone.       ammonium 
sulphate. 

Soil  alone. 

Soil  Tfith 
ammonium 
sulphate. 

Jan.  6  to  Jan.  24 

Jan.  24  to  Feb.  3 

Feb.  3  to  Mav  4 

May  4  to  Ma'j  31 

June  3  to  July  15 

c.c. 
2900 
1810 
19G0 
3330 
7850 

c.c. 
1910 
3150 
1950 
2680 
6S20 

mgrm. 

52 

27 

68 

124 

375 

mgrm. 
112 
178 
129 
153 
2039 

Total 17SS0 

16710                    646 

2011 

In  this  particular  sea.son,  no  considerable  nitrification  of  the  ammo- 
nium salt  occurred  until  the  hot  and  wet  mouth  of  July,  and  the 
quantity  washed  through  during  the  winter  was  certainly  less  than 
the  roots  of  the  wheat  crop  could  have  assimilated. 

A  previous  experiment  of  the  author's  having  suggested  that  for  some 
crops  (sugar-beet,  for  example)  the  presence  of  humus  is  as  essential 
to  a  proper  development  as  a  due  supply  of  nitrogen,  phosphates,  and 
potash  in  mineral  forms,  or  at  any  rate  that  the  latter  do  not  suffice 
to  produce  a  full  development  of  the  crop  in  the  absence  of  the  former, 
further  experiments  Avere  undertaken  to  elucidate  this  most  important 
point.  The  mode  of  pot  culture  was  adopted  ;  several  different  plants 
were  tried,  and  the  quantity  of  drainage  water  in  each  case,  and  of 
nitrate  contained  therein,'  were  ascertained.  The  humic  matter 
added  to  the  soil  for  the  purpose  of   the  experiments  was  obtained  by 
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percolation  of  condensed  steam  througli  farmyard  manure ;  such  an 
exti-act  contains,  in  addition  to  the  nitrogenous  organic  matter, 
manurial  ingredients  in  the  form  of  a  little  phosphate  and  a  consider- 
able quantity  of  potash.  The  comparisons  Tvere  between  five  pots  in 
each  series  (1)  good  soil  ;  (2)  exhausted  soil  ;  (3)  ditto  with  mineral 
manures  (sodium  nitrate,  superphosphate,  and  potassium  chloride)  ; 
(4)  the  same  soil  as  Xo.  2,  with  1  litre  of  humic  extract ;  (5)  the 
same  soil  as  No.  2,  with  1  litre  of  humic  exti-act  and  mineral  manures. 
The  plants  tried  were  oats,  hemp,  peas,  rye-grass,  and  clover;  wheat 
and  suo-ar-beet  were  included,  but  failed  from  accidental  causes.  The 
results  are,  perhaps,  comparable  amongst  themselves,  but  in  no  case 
was  as  good  a  crop  obtained  as  would  be  the  case  in  field  cultui-e. 
The  most  important  results  may  be  thus  summarised : — 

Oats. — The  mineral  manures  produced  full  effect  ;  no  special 
influence  could  be  traced  to  the  humus,  and  the  nitrate  found  in  the- 
drainao-e  water  was  inconsiderable  in  every  case  save  that  of  the  good 
soil  nnmanured,  Avhicb  produced  a  poor  crop. 

Hemp. — The  worst  crops  were  obtained  in  the  exhausted  soil,  and 
in  the  same  -svith  addition  of  the  three  saline  manures  only,  and  from 
these  two  occurred  by  far  the  greatest  loss  of  nitrate  by  drainage,  as 
the  following  table  shows  : — 


Weight  of  crop. . 
'N     as     nitrate 
drainao-e  .... 

Potl. 
, . .      35-8 

in 
.  ..        61 

Pot  2. 
15-5 

632 

Pot  3. 

22-8 

1222 

Pot  4. 
2o-7 

40 

Pots. 
38"4  grms, 

36  mgrrn 

I 


It  is  true  that  pot  5  received  more  total  nitrogen,  phosphate,  and 
potash  than  pot  4,  but  it  seems  fairly  inferable  from  the  poor  crop  in 
pot  2,  and  the  loss  of  nitrate  therefrom,  that  these  ingredients, 
when  nresented  in  the  purely  saline  form,  could  not  be  fully  utilised 
by  this  crop. 

Eye-grass. — Two  cuts    were    made,    and    the   produce  weighed   as 

hay : — 

Pot  1.        Pot  2.       Pot  3.     Pot  4.       Pot  5. 

Total  produce 66  37  53  51  63  grms. 

N     as      nitrate     in 

drainage  water . .        33  149  196        140  45  mgrms. 

Here  also  there  seems  some  reason  to  attribute  specific  favourable 
action  to  the  humic  matter. 

Peas. — In  this  case  the  good  soil  of  pot  No.  1  (manured  year  after 
year)  yielded  a  better  crop  than  any  of  the  rest : — 


Pot  1. 

Pot  2. 

Pot  3. 

Pot  4. 

Pot  5. 

Total  dry  produce  . 
N     as     nitrate      in 
drainage 

121 
220 

66 
118 

69 
132 

70 
247 

83  grms. 
285  mgrms 

Special  conditions,  and  not  the  mere  supply  of  manurial  ingi'edients. 
whether  as  salts  or  in  humus,  are  necessary  to  the  successful  growth 
of  this  and  probably  other  leguminous  crops  ;  and  their  indifference^ 
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now  well  established,  to  the  artificial  supply  of  nitrogen  is  well  shown 
in  the  large  amount  of  nitrate  lost  in  the  di"ainage  water  from  all  the 
pots. 

Clover. —  The  results  are  similar  to  those  given  by  the  peas. 


Pot  1. 
Total  dry  produce  .      130 
N     as     nitrate      in 
drainasre 269 


Pot  2.       Pot  3.     Pot  4.      Pot  5. 
82  85  80  92  grms. 


159         164       196        216  mgrms. 

The  following  interesting  table  is  compiled  from  the  results  of  these 
pot  experiments  : — 

Milligrams  per  Litre  of  Nitric  Nitrogen  in  the  Drainage  Water  from 
different  Soils  under  diferent  Crops. 


No. 
crop. 

Oats. 

Rye- 

grass. 

Peas. 

Clover. 

Hemp. 

1.  Eicli  soil 

3S 
29 

0-2 
0-2 
2-3 

0-9 

1-7 
GO 

10-2 

5-0 

2-0 

42 
15 

21 

4rj 

31 

31 
19 

21 

29 

32 

3-5 

2.  Exhausted  soil 

3.  No.  2  with   chemical 

manures 

22-0 
45-0 

4.  No.  2  with  humic  ex- 

extract  

5.  No.  2  with  chemical 

manures  and  humic 
extract 

2-0 
2-0 

Experiments  were  also  made  on  the  best  crops  for  growing  during 
the  autumn  as  green  manures,  to  prevent  the  great  loss  of  nitrates  by 
drainage  which  occurs  in  a  wet  season  after  the  removal  of  the 
summer  crop.  The  autumn  of  18G0  was,  however,  very  unfavourable 
for  these  trials,  being  very  dry,  and  the  long  frost  which  set  in  about 
the  middle  of  November,  and  lasted  into  January,  eifectually  stopped 
loss  of  niti-ate,  and  put  an  end  to  the  growth  of  all  the  autumn  green 
crops. 

The  following  table,  nevertheless,  is  of  interest,  showing  the  quan- 
tity of  nitric  nitrogen  per  hectare  lost  during  the  November  rain.s- 
under  the  different  circumstances  : — 

Green  Nitric  nitrogen  in 

Summer  Crop.  manure.  Norember  drainage. 

Sugar  beet none  7'5  kilos. 

Maize  (forage ) none  14'5  „ 

Oats rape  0'37  ,, 

Hemp    none  10"5  ,, 

Peas turnips  0"51  „ 

Kye  grass  continued  in rye  grass  O'SB  „ 

Clover  .,  clover  1*10  „ 

In  dry  autumns,  it  is  probable  the  cost  of  cultivating  and  sowing' 
a  crop  for  green  manure  Avould  exceed  the  advantage  to  be  gained  in 
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preservation  of  nitrates  in  the  soil ;  in  wet  autumns,  the  green  manur- 
ing should  be  very  advantageous.  The  author  suggests  for  this  par- 
pose  a  mixture  of  rape  and  vetches,  the  former  to  prevent  washing 
out  of  nitrates,  the  latter  to  accumulate  nitrogen  from  the  atmo- 
sphere. J.  M.  H.  M. 


Analytical    Chemistry. 


Kjeldalils  Process.  Bv  T.  Edwards  (CJiem.  Xews,  63,  14 — 15). 
— The  digestion  of  the  substance,  1  gram  for  ordinary  manure,  O'O 
gram  for  guanos  and  rich  substances,  is  earned  out  in  the  manner 
already  described  (Chem.  Xews,  59),  except  that  rather  less 
mercury  oxide  (about  0":2  gram)  will  suffice.  The  distillation  of 
the  ammonia  is  conducted  from  a  500  c.c.  flask  resting  on  a  sand-bath 
and  fitted  with  a  rubber  stopper,  through  which  passes  a  tube,  which 
is  caiTied  about  3  inches  into  a  small,  tubulated  retort  holding  about 
110  c.c.  and  serving  to  condense  the  quantity  of  distillate  Avhich  will 
contain  all  the  ammonia.  The  stopper  of  the  retort  is  replaced  by  a 
cork,  tkrough  which  passes  the  bent  end  of  a  ^ill  and  Varrentrap's 
nitrogen  tube  containing  the  standard  sulphuric  acid.  With  the 
modified  apparatus,  certain  precautions  are  necessary;  thus,  care 
must  be  taken  that  the  heating:  of  the  distilb'n?  flask  is  cn-aduallv  and 
cautiously  performed,  and  that  the  gas  does  not  pass  too  quickly 
through  the  Will  and  Varrenti-ap  tube.  G.  T.  M. 

Detection  of  the  Sulphur  not  combined  with  Hydrogen  in 
Illuminating  Gas.  By  L.  Ilojvay  (^BuU.  Soc.  Chim.  [3],  4,  71-i — 
715;. — Tiie  gas  is  passed  through  a  glass  tube  containing  asbestos, 
which  is  maintained  at  a  dull-red  heat.  After  being  washed  by  pass- 
ing through  a  little  water,  the  gas  is  filtered  through  wadding  and 
then  traverses  a  tube  containing  lead-paper,  which  is  blackened  by 
the  hydrogen  sulphide  formed  when  the  sulphur  compounds  contained 
in  the  gas  are  heated.  W.  T. 

Estimation  of  Free  and  Combined  Carbonic  Anhydride  in 
Mineral  Watei^.  By  H.  Beetei  (/.  Fhann.  lb],  23,  339— o-tl). 
— To  5U  c.c.  of  the  mineral  water  two  or  three  drops  of  phenol- 
phthale'in  is  added,  and  standard  potash  solution  is  run  in  very 
.-lowly  towards  the  end,  until  the  last  drop  gives  a  persistent  ix)se  tint. 
The  quantity  of  free  cai'bonic  anhydride  is  double  the  equivalent  of 
the  potash  used.  Standard  jjotassium  carbonate  solution  can  also  be 
employed,  and  with  advantage,  as  it  is  more  constant  than  the  hydr- 
oxide solution;  but  Avith  the  carlx>nate,  one  equivalent  is  the  measure 
of  the  free  carbonic  anhydride. 

Two  or  three  assays  should  be  made,  and  the  mean  result,  omitting 
the  first  one,  should  be  taken.  The  amount  of  solution  lequired  by 
the  first  assay  is  added  at  once  in  the  second  assay,  and  is  always  too 
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little  ;  more  is  now  added,  witli  gentle  stirring,  so  as  to  avoid  all 
possible  loss  of  free  gas.  The  total  carbonic  anliydride  is  now  esti- 
mated by  adding  standard  sulphuric  acid  to  the  solutions  just  obtained 
until  a  slight  excess  is  present,  the  solution  being  boiled  to  expel  the 
free  anhydride,  and  the  excess  of  acid  titrated  back  with  standard 
potash.  J.  T. 

Estimation  of  Metallic  Zinc  in  Zinc-dust.  By  W.  Mixor 
(Chtm.  Zt-lf.,  14.  lU-2 — 1143). — One  trram  of  zinc  is  treated  with 
GO  c.c.  of  potassium  dichromate  solution  (containing  30  grams  of  the 
salt  per  litre,  and  standardised  with  pure  zinc)  diluted  with  water, 
and  about  20  c.c.  of  dilute  suljihuric  acid  is  run  in  gradually  with 
constant  agitation,  so  that  the  operation  lasts  20  minutes;  more  acid 
is  then  added,  and  the  excess  of  dichromate  titrated  with  a  solution  of 
ammonium  fen-ous  sulphate  containing  150  grams  of  ferrous  sulphate 
and  75  grams  of  ammonium  sulphate,  dissolved  in  water,  and  100  c.c. 
of  strong  sulphuric  acid,  all  diluted  to  1  litre,  and  titrated  against 
the  dichromate  previous  to  use.  The  zinc  numbers  obtained  include 
the  cadmium  and  iron  present,  which  is  immaterial  when  the  zinc  is 
only  required  for  purposes  of  reduction ;  a  method,  however,  is  fur- 
nished for  calculating  the  actual  proportion  of  zinc  present. 

D.  A.  L. 

Estimation  of  Zinc  Carbonate  and  Silicate  in  Calamine 
containing  Lead.  13y  W.  Minui;  (Chem.  Ztlr..  14,  ltjt'3). — The 
method  previously  described  (Abstr.,  1890,  ■41''5)  requires  modification 
when  lead  is  present,  but  the  following  amended  method  is  apjjlicable 
to  all  samples  of  calamine. 

The  calamine  is  boiled  for  about  a  quarter  of  an  hour  with  dilute 
sodium  hydroxide,  filtered,  the  treatment  repeated  with  the  residue, 
which  is  then  filtered  off  and  well  washed  with  hot  dilute  sodium 
hydroxide.  The  lead  is  separated  from  the  combined  filtrates  by 
supersaturating  with  sulphuric  acid,  &c. ;  the  solution  is  then  rendered 
alkaline  with  ammonia,  and  the  zinc  titrated  with  sodium  sulphide ; 
alumina  does  not  interfere  with  the  titration.  D.  A.  L. 

Assay  of  Lead   Ores    by  the    Cyanide   Process.    By   A.  W 

^YAR\VICK  {Chem.  Xewi,  63,  oO — 32). — The  author  has  carefully  de- 
termined the  value  of  the  cyanide  process  in  the  assay  of  lead  ores, 
using  in  his  investigations  (1)  a  galena  with  siliceous  gangue,  the  lead, 
however,  containing'  but  a  small  amount  of  other  base  metals  ;  (2)  a 
rather  poorer  galena  containing  a  considerable  quantity  of  copper 
pyrites;  (3)  a  pure  specimen  of  galena;  and  (4)  a  pure  sample  of 
cerussite.  He  finds  that  the  cyanide  assay,  Avhen  carefully  performed, 
is  capable  of  giving  with  rich  ores  results  as  trustworthy  as  the  best 
of  the  other  methods,  and  is  to  be  preferred  when  the  ore  is  poor. 
The  precautions  to  be  observed  are  that  the  temperature  is  not  allowed 
to  rise  too  high,  that  the  time  of  fusion  does  not  exceed  20  minutes,  and 
that  the  amount  of  cyanide  used  be  not  too  small.  The  assay  may  be 
conducted  in  a  Battei'sea  crucible.  A  quantity  of  cyanide  is  rammed 
into  it,  and  on  this  is  placed  100  grains  of  the  ore  mixed  with  about 
.six  times  its  weight  of  Becker's  stick  cyanide  of   potassium,  and  the 
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whole  covered  with  a  layer  of  cyanide  and  finally  a  layer  of  salt,  the 
total  weight  of  cyanide  used  being  750  grains.  The  charge  is  best 
heated  in  a  Fletcher's  gas  furnace  at  a  low  red  heat  for  15  minutes, 
and  at  a  full  red  heat  for  an  additional  5  minutes.  On  breaking  the 
crucible,  the  button  of  lead  is  obtained  in  a  very  clean  condition. 

G.  T.  M. 

Detection  of  Mercury  in  Toxicological  Researches.  By 
M.  T.  Lecco  (Ber.,  24,  928— 929).— It  is  generally  assumed  that 
mercury  dissolves  easily  in  hydrochloric  acid  on  addition  of  potassium 
chlorate,  and  that  when  organic  substances  containing  mercury  are 
treated  Avith  hydrochloric  acid  and  potassium  chlorate,  the  whole 
of  the  mercury  goes  into  solution.  During  the  examination  of  a 
human  stomach  containing  mercury,  the  author  observed  that  the  so- 
lution obtained  by  treatment  with  hydrochloric  acid  and  potassium 
chlorate  contained  scarcely  a  trace  of  mercury.  The  insoluble  residue 
was  therefore  examined,  and  found  to  contain  the  mercury  undis- 
solved. A  fi'esh  portion  of  the  stomach  was  treated  with  hydrochloric 
acid  and  chlorate  in  a  glass  dish,  and  after  a  short  time  small  globules 
of  mercury  were  observed  on  the  bottom  of  the  dish  which  remained 
undissolved  after  the  organic  matter  had  been  destroyed. 

The  author  then  treated  pure  mercuiy  with  concentrated  and  dilute 
hydrochloric  acid  and  potassium  chlorate,  both  at  the  ordinary  tempe- 
ratiire  and  on  the  water-bath,  and  in  all  cases  found  that  the  mercury 
is  difficult  to  dissolve.  Hence  it  is  absolutely  necessary  to  continue- 
the  action  of  hydrochloric  acid  and  chlorate  for  many  hours  after  the 
destruction  of  the  organic  material  when  mercurv  is  to  be  detected. 

E.  C.  R. 

Analysis  of  Sodium  Aluminate.  By  K.  J.  Bayer  (Chem.  Zeif., 
14,  73G — 737). — The  author  draws  attention  to  the  fact  that  the 
method  of  analysis  of  sodium  aluminate  proposed  by  Lunge  (this 
%'ol.,  p.  365)  has  been  used  by  himself  for  some  time  (Abstr.,  1886, 
281,  651).  He  takes  exception  to  Lunge's  remarks  as  regards  the 
interference  of  silica,  for  not  only  has  silica  no  neutralising  effect  for 
the  acids,  but  it  is  shown  that  sodium  aluminate  cannot  retain  more 
than  traces  of  silica  any  more  than  sodium  silicate  can  contain  much 
alumina,  inasmuch  as  the  excess  in  both  cases  forms  a  gelatinous 
precipitate,  which,  when  washed  and  air-dried,  has  the  percentage 
composition  SiOz,  35-24;  AI3O3,  19-74;  Xa.O,  10-55;  water  at  100°, 
2595;  water  on  ignition,  8-50;  corresponding  with  the  formula 
Na30,Al,03,3Si02  +  9H,0.  This  substance  forms  a  very  fine,  light, 
probably  crystalline  powder,  readily  soluble  in  acids,  sparingly  soluble 
m  water,  and  having  an  alkaline  reaction.  When  dissolved  in  a  definite 
qaantity  of  normal  acid  and  titrated  back  with  standard  soda  and 
methyl-orange,  numbers  for  both  the  alumina  and  the  soda  present  in 
the  compound  are  obtained;  with  phenolphthalein  as  indicator,  how- 
ever, the  numbers  are  below  those  required  for  the  soda  present, 
owing  presumedly  to  the  regeneration  of  the  original  compound,  or 
the  formation  of  some  similar  one.  The  author  then  shows  that  the 
highest  possible  error  attributable  to  silica  is  insignificant,  and  the 
only  defect  he  recognises  in  this  method  of  titrating  alumina  is 
.the  indistinctness  of    the  end  reaction,   which    may  be  overcome  to- 
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a    certain    extent    by  practice    or  by  adding    methyl-Tiolet  or  some 
such  blae  colour  chano-ed  by  acids. 

It  is  pointed  out  that  almost  ail  the  silica  of  the  raw  material 
in  the  preparation  of  sodium  aluminate  remains  behind  on  lixivia- 
tion  in  the  form  of  Xa20,A1..0:„3Si02  +  OHjO,  and  entails  for  each 
per  cent,  of  silica  a  loss  per  cent,  of  0"57  alumina  and  034  sodium 
■oxide  (compare  Abstr.,  1889,  213).  D.  A.  L. 

Influence  of  Extractive  Matter  on  the  Real  Alcoholic 
Strength  of  Spirits.  By  C.  Bi.arkz  (Compt.  rend.,  112,  5b5 — 588). 
— The  ])rescnce  of  extractive  matter  ('sugar,  glycerol,  &c.)  in  an 
a,lcoholic  liquid  reduces  the  apparent  alcoholic  strength  by  increasing 
the  sp.  gr.  The  results  of  a  large  number  of  analyses  of  brandy, 
rum,  and  tafia  have  shown  that  the  real  alcoholic  strength  can  be 
calculated  from  the  apparent  alcoholic  strength  by  adding  to  the 
latter  the  product  of  a  coefficient  into  the  number  of  grams  of 
extractive  matter  per  litre.  The  coefficient  =  0*58  —  00108  d  + 
O'0000064  d-,  where  d  is  the  real  alcoholic  strength.  The  apparent 
alcoholic  strength  and  the  quantity  of  extractive  matter  must  be  care- 
fully determined.  A  first  approximation  is  made  by  proceeding  in  the 
manner  indicated,  substituting  the  apparent  alcoholic  strength  for 
the  real  in  the  expression  for  the  coefficient.  The  result  is  then  used 
in  a  second  approximation,  which  is  generally  sufficiently  accurate : 
with  0"4  to  Oo  per  cent,  of  extractive  matter  only,  the  first  approxi- 
mation may  be  taken.  C.   H.  B. 

Estimation  of  Crude  Fibre  and  Starch.  By  ]\1.  Hoxig  (Chem. 
Zeif.,  14,  bG8,  902— 903j. — When  starch  is  heated  steadily  at  210°  with 
glycerol,  water  vapour  is  at  first  evolved  with  frothing,  but  a  clear, 
transparent,  mobile  liquid  gradually  forms,  from  which,  when  cool, 
a  mixture  of  alcohol  and  ether  precipitates  the  starch  quantitatively. 
Under  similar  cii'cumstances,  cellulose  remains  unaltered,  biat 
glucose  caramelises,  is  partially  converted  into  humous  matters,  and 
yields  a  solution  which  is  not  precipitated  by  the  ether  and  alcohol 
mixtui'e  ;  whilst  albumin,  wlien  heated  with  glycerol,  at  first  coao-u- 
lates,  but  subsequently,  Avith  the  aid  of  agitation,  gradually  forms  a 
solution  Avhich  is  neither  coagulated  when  boiled  with  water  nor  pre- 
•cipitated  by  the  mixture  of  alcohol  and  ether  ;  this  solution,  however, 
gives  a  precipitate  Avith  hydrochloric  acid,  dissolving  in  excess  of  the 
acid,  and.  the  usual  precipitates  with  phosphotungstic  and  phospho- 
molybdic  acids.  It  hence  appears  that  albumin,  like  stai'ch,  can  be 
made  to  assume  simpler  molecular  aggregations  without  undercoino- 
complete  chemical  change. 

The  above  variations  in  the  behaviour  of  the  substances  enu- 
merated, when  heated  with  glycerol,  are  applied  to  the  estimation  of 
starch  and  crude  fibre  in  vegetable  matter  in  the  following  manner: — 
The  finely-pulverised  material,  along  with  glycerol,  is  placed  in  a 
test-tube  supported  in  a  flask  of  concentrated  sulphuric  acid,  and 
gradually  heated  to  210"^ ;  the  decomposition  is  complete  in  about  ^  to 
f  of  an  hour,  the  tube  is  then  cooled  to  130^  the  contents  poured  into 
95  per  cent,  alcohol,  the  tube  rinsed  out  with  water,  and  ether  added. 
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The  precipitate  is  washed  with  a  mixture  of  alcohol  and  ether  (5  :  1),. 
drained,  and  boiled  with  water;  the  starch  dissolves,  and  when  all  the 
alcohol  has  been  driven  off.  is  inverted  and  estimated  with  Fehling's 
solution :  the  cellulose,  which  is  always  free  from  nitros^en,  is  then 
washed,  dried,  weighed,  ignited,  and  the  weight  of  the  ash  deducted. 
Filtration  is  facilitated,  without  any  danger  of  seriously  attacking  the 
cellulose,  by  heating  the  mixture  of  starch  and  cellulose  for  half  an 
hour  with  dilute  hydrochloric  acid.  D.  A.  L. 

Analysis  of  Celluloids.  By  H.  Zauxschirm  (CJiem  Zeit.,  14,. 
905). — The  finely-divided  celhiloid  is  well  stirred,  by  means  of  a 
platinum  wire,  with  sulphuric  acid  in  the  funnel  of  a  nitrometer,  and, 
when  dissolved,  the  nitrogen  is  estimated  in  the  solution  in  the  usual 
manner.  To  prevent  interference  from  camphor,  the  following  treat- 
ment is  .suggested: — Dissolve  a  weighed  quantity  of  the  celluloid  in  a 
mixture  of  ether  and  alcohol  or  in  methyl  alcohol,  mix  with  a  weighed 
quantity  of  washed  and  ignited  a.sbestos  or  pumice-stone,  dry,  dis- 
integrate the  mass,  and  extract  the  camphor  with  chloi'oform,  dry^ 
and  weigh ;  then  extract  with  absolute  methyl  alcohol,  evaporate,^ 
weigh,  and  examine  the  nitrocellulose  in  the  nitrometer. 

D.  A.  L. 

Gum  Arabic  and  Gum  Senegal.  By  L.  Liep.ermaxx  (Chem. 
Zeit.,  14,  665 — 666). — The  employment  of  gum  Senegal  as  an  adul- 
terant of,  or  even  as  a  substitute  for,  gum  arabic  led  the  author  to 
investigate  the  properties  of  these  two  gums. 

Gum  arabic  forms  rounded  or  angular,  colourless,  yellowish,  or 
brownish,  and  strongly-refractive  little  lumps  ;  whilst  gum  Senegal  is 
usually  in  long,  straight  or  curled  cylindrical  pieces,  but  occasionally  in 
mulberry-shaped  nodules,  and  is  either  colourless  or  faintly-yellow 
or  white,  like  etched  glass,  superficially,  and  lustrous  and  transparent 
internally.  The  two  gums  are  therefore  readily  detected  in  the  un- 
crushed  condition,  but  under  other  circumstances  they  require  firrther 
investigation  for  their  identification. 

Water  dissolves  both  gums,  leaving  a  residue  of  wood  fibres,  these 
being  usually  red  if  from  gum  arabic  and  black  from  gum  Senegal. 
Potassium  hydroxide  and  copper  sulphate  produce  a  blue  precipitate 
in  both  solutions  ;  the  gum  arabic  precipitate  is  more  considerable 
than  the  Senegal  precipitate.  Moreover,  the  former  is  coherent,  and 
rises  to  the  surface  ;  whereas  the  latter  is  more  flocculent,  and  remains 
disseminated  in  the  liquid.  The  precipitates  are  only  very  slightly 
soluble  on  warming,  and  are  not  reduced  even  un  boiling.  Under 
similar  treatment,  dextrin  also  gives  a  buish  precipitate  insoluble  in 
the  cold,  but  soluble  to  a  clear,  dark- blue  solution  on  warming,  which 
solution  is  completely  reduced  by  prolonged  boiling.  By  heating  with 
dilute  potassium  hydroxide  for  some  time,  solutions  of  gum  arabia 
or  dextrin  become  amber-yellow  ;  solutions  of  gum  Senegal,  on  the 
other  hand,  scarcely  alter  or  are  but  very  faintly  yellow. 

Mixtures  of  the  gums  arabic  and  Senegal  behave,  with  potassium 
hydroxide  alone,  like  gum  ai-abic ;  with  potassium  hydroxide  and 
copper  sulphate,  like  gum  Senegal.  The  blue  precipitates  from  mix- 
tures of  dexti'iu  with  gum   arabic   or  gum  Senegal  are  reduced  on 
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"boiling,  provided  the  quantity  of  dextrin  is  not  too  small ;  but  when 
the  latter  is  the  case,  after  thorough  warming,  the  pi^ecipitate  must 
first  be  filtered  ofp,  then,  on  boiling  the  filtrate,  reduction  takes  place 
if  dextrin  is  present.  When  both  gums  as  well  as  dextrin  are  present, 
the  precipitate  is  washed,  dissolved  in  dilute  hydrochloric  acid,  and 
the  gums  precipitated  by  means  of  a  large  excess  of  alcohol ;  when 
settled,  they  are  washed  and  examined  bj-  the  above  methods. 

The  examination  of  a  sample  of  gum  arabic  may  be  conducted  in 
the  following  manner: — Dissolve  the  powdered  substance  in  luke- 
warm water,  examine  residue — any  gelatinous  matter  indicating 
foreign  gums  ;  treat  the  solution  with  excess  of  potassium  hydroxide 
and  copper  sulphate,  warm,  filter,  and  examine  for  dextrin  and 
Senegal  as  described  above. 

Gum  Senegal  has  been  stated  to  be  more  hygroscopic  than  gum 
arabic  ;  but  on  drying  at  105°,  the  former  lost  13'39  per  cent.,  the 
latter  14o6  per  cent.,  and,  on  exposure  to  the  moist  atmosphere,  the- 
former  reabsorbed  6"15,  the  latter  6"34  per  cent,  of  water. 

D.  A.  L. 

Formation,  Detection,  and  Significance  of  Furfuraldehyde. 
By  E.  XiCKi.L  {Chern.  Zeit.,  14,  'roGj. — The  formation  of  furfuralde- 
hyde being  characteristic  of  certain  classes  of  compounds,  such  as  the 
carbohydi-ates  and  their  derivatives  (glucosides)  and  the  proteids,'the 
author  gives  a  simple  means  of  detecting  it : — The  substance  is  either 
submitted  to  dry  distillation  in  a  perfectly  clean  test-tube,  or  it  is 
carefully  heated  with  a  small  excess  of  concentrated  su]phui-ic  acid ; 
in  either  case,  the  presence  of  furfuraldehyde  in  the  vapour  is  ascer- 
tained by  its  reddening  paper  charged  with  an  aniline  or  xylidine 
salt ;  or  the  furfuraldehyde  may  be  identified  in  solution  by  the  use 
of  well-known  reagents,  such  as  a-naphtliol,  phloroglucinol,  &c. 

D.  A.  L. 

Sensitive  Reaction  for  Tartaric  Acid.  By  E.  Mohler  {Bidl. 
Soc.  Chilli.  |_o  ,  4,  7'2b — 729). — Crystals  of  tartaric  acid,  when  thrown 
on  sulphuric  acid  of  66°  B.  containing  1  per  cent,  of  resorcinol 
and  heated  gradually,  produce  a  fine,  red-violet  coloration  when  the 
temperature  approaches  125° ;  at  190^,  complete  carbonisation  occurs. 
The  colour  is  destroyed  by  the  addition  of  water  to  the  sulphuric 
acid  solution.  It  has  been  found  impossible  to  isolate  the  colourino- 
matter  formed,  as  it  is  insoluble  in  ether,  amyl  alcohol,  acetone 
chloroform,  and  benzene. 

With  other  phenols,  similar  colour  reactions  are  obtained ;  thus 
phloroglucinol  gives  a  red,  pyrogallol  a  fine  violet,  coloration. 

These  reactions  are  not  given  by  succinic,  malic,  citric,  or  benzoic 
acids  ;  hence  tartaric  acid  may  be  readilj-  detected  in  a  mixture  with 
any  of  these ;  O'Ol  milligram  of  tartaric  acid  can  be  characterised  by 
operating  as  follows  : — 

The  solution  supposed  to  contain  tartaric  acid  is  evaporated  to  dry- 
ness in  a  small  porcelain  capsule.  1  c.c.  of  the  resorcinol  solution 
added,  and  gradually  heated  to  about  125°,  reddish  streaks  first 
appear,  and  then  the  sulphuric  acid  becomes  coloured  thi'oughout. 
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If  sugars,  gums,  or  other  organic  substances  wliicli  cliar  in  contact 
with  sulphuric  acid  are  present,  tlie  tartaric  acid  is  precipitated  as 
lead  tartrate,  the  precipitate  treated  with  nitric  acid  to  destroy  traces 
of  the  organic  matter,  and  the  nitric  acid  driven  off;  the  residue  then 
gives  the  colour  reaction  as  above. 

It  is  necessary  to  avoid  the  presence  of  nitrates  and  nitrites,  as  they 
give  an  intense  blue  coloration  with  resorcinol,  which  masks  the 
tartaric  acid  reaction.  W.  T. 

Estimation  of  Soluble  and  Insoluble  Fatty  Acids  in  Butter. 
By  "VV.  JoHNsTOXE  (Chevi.  Zeit.,  14,  671). — The  author  claims  priority 
as  regards  the  method  of  estimating  fatty  acids  in  butter  described 
by  Bondzynski  and  Rufi  (Abstr.,  1890,  838).  D.  A.  L. 

New  Method  of  Testing  the  Purity  of  Butter.  By  G.  Firtsch 
^Ghem.  Cent)-.,  1891.  1,  283—284  ;  from  Ding.  Polyt.  J.,  278, 
422 — 429). — The  method  depends  on  the  solubility  of  the  barium  salts 
of  the  volatile  fatty  acids  of  butter-fat.  From  0"99 — I'Ol  gram  of 
the  clarified  fat  is  heated  in  a  strong  flask  of  150  e.c.  capacity  with 
50  c.c.  of  yo  X.  barium  hydroxide  for  6 — 8  hours  at  140°  by  means  of 
a  paraffin-bath.  It  is  frequently  advisable  to  allow  the  flask  to  cool 
at  the  end  of  3  hours  in  order  to  bring  the  little  fat,  which  adheres 
to  the  sides  of  the  flask,  into  the  reaction,  which  is  assisted  by 
the  frothing  up  which  takes  place  when  the  heating  is  resumed. 
When  the  saponification  is  complete,  the  contents  are  passed  as 
rapidly  as  may  be  through  a  filter  into  a  half-litre  flask,  and  washed 
with  boiling  water  until  the  flask  is  full.  The  separation  of  the 
soluble  from  the  insoluble  barium  salts  is  perfect  excepting  in  the  case 
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cent,  of  total  combined  barium. 

Ba  in  insol.  salts.          Ba  in  sol.  salts. 

1 

68 

47-1 

1 

31-53"^ 

66 

48 

33-52 

65 

84 

34-16 

68 

99 

mean             31  -01 
^   67-26     i       32-89 
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67 
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32-74 

67 

21 

32-79 

66 

75 

33-25 

69 

80; 

30  •20J 

81 

04 

18-96 

SO 

60 

19-40 

87 

07 

12-93 

76 

62 

23-38 

75 

16 

24-84 

70 

86 

29-14 

74 

02 

25-98 

78 

37 

21  16 

66 

98 

33-02 

73- 

24 

1       26-76 

Butters  I    

II    

III    

IV    

Y 

YI   

YII   

„       YIII    

Pig-suet,    I 

II 

Tallow 

Margarine,    I 

II 

Butter,  70  per  cent. ;  suet,  30  per  cent 
„       50         ..  .,     50 

„       30         „  .,     70 

Cocoa-nut  oil    

Palm  oil 
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of  coctja-iiut  oil,  which  contains  lauric  acid.  The  insoluble  barium 
salts  are  decomposed  with  25  c.c.  |  N.  hydrochloric  acid  and  warmed 
on  the  water-bath,  filtered,  washed,  and  weighed. 

In  the  solution  of  the  soluble  barium  salts,  the  excess  of  barium  is 
tietermined  by  means  of  -jV  N.  hydrochloric  acid,  as  also  the  total 
amount  of  barium  as  sulphate.  From  the  three  determinations,  the 
amounts  of  the  insoluble  fatty  acids,  the  soluble  fatty  acids  calculated 
as  butyric  acid,  and  the  respective  amounts  of  barium  combined 
with  them  are  obtained.  The  author's  results  are  given  in  the  table 
on  the  preceding  page. 

By  distilling  the  solution  containing  the  acids  from  the  soluble 
barium  salts,  figures  were  obtained  which  did  not  agree  with  those 
obtained  by  the  Reichert-Meissl  method.  The  weight  of  the  acids 
of  the  insoluble  barium  salts  agreed  Avith  those  obtained  b}-  Hehner's 
method.  J.  W.  L. 

Analysis  of  Butter.  By  :M.  Violettk  (Chem.  Centr.,  1891,  1, 
286—287,  from  Milch-Zelt.,  19,  905— 900). —After  separating  the 
volatile  from  the  non-volatile  fatty  acids,  the  author  calculates,  by 
means  of  TJuclaux's  formula,  the  ratio  of  butyric  to  capi-oic  acid,  and 
the  results,  as  in  the  table,  show  that  the  greater  part  of  the  volatile 
acids  consist  of  butyric  and  caproic  acids. 


Butter 

[best] 

(3  samples). 


Butter 

[2nd  quality] 

(5  samples). 


Butyric  acid 

Caproic  acid 

"  Conci-ete  "  volatile  acids 
Total  volatile  acids 


5  -33—  6  07 
3  -23—  3  66 
2-80—  3-00 
8-56—  9-73 
Solid  fatty  acids '■  82  -28—82  -87 


Margarin.         Suet. 


4 -62—  5  0.5 

0-47 

0  -273 

2  80—  3  06 

0-28 

0-166 

2  •40—  3  00 

1-33 

0-914 

7-22—  8-81 

0-7.5 

0  -439 

83  -83—84  -62 

93-40 

91-120 

J.  W.  L. 
Iodine-number  for  Cocoa-butter.    By  F.  Fjlsixgkr  (Chem.  Zeit., 
14,  716). — The  following  are  the  mean  iodine-numbers  for  cocoas  of 
various  origins  calculated  from  the  results  of  numerous  determina- 
tions : — 

An-iba,  I 351 

An-iba,  II 368 

Carracas,  I    34-4 

Carupano 35*2 

Ceylon 359 

Machala  Guajaquil 33'4 

Puerto  Cabelio 341 

Surinam 340 

St.  Thome 33-5 

Tnnidad 345 

Kauka,  Bahia.  and  Porto  Plata  cocoas  have  been  shown  to  range 
between  340 — 375  ;  hence  it  follows  the  iodine -number  for  pure 
cocoa-butter  varies  between  334  and  375.  D.   A.  L. 
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Fat  Analysis.  By  R.  Bexedikt  (Chem.  Zeit.,  14.  835—830). — In 
course  of  a  very  extensive  experience  and  in  conjunction  with 
numerous  collaborateurs,  the  author  has  never  obtained  an  acetyl 
niimber  in  the  absence  of  hydroxy-fatty  acids ;  he  therefore  un- 
hesitatingly condemns  Lewkowitsch's  (Proc,  1800,  72 — 91)  results 
as  erroneous,  and  asserts  the  correctness  of  his  own. 

In  a  fcAV  remarks  on  the  method  in  question  it  is  pointed  out  that 
the  alcoholic  potash,  for  the  saponification  in  the  estimation  of  the 
acet\'l  number,  may  be  replaced  by  semi-normal  soda  in  the  following- 
manner;  the  acetylised  fatty  acid  is  dissolved  in  alcohol,  titi'ated 
with  semi-normal  soda  and  phenolphthale'in,  then  1^  or  twice  as  much 
of  the  same  soda  is  run  in,  the  whole  heated  on  a  watei'-bath  and 
titrated  back  with  hydrochloric  acid.  I^umbers  below  the  theoretical 
are  obtained  for  the  acetyl  acid  number  of  oils  containing  hydroxy- 
fatty  acids  ;  this  has  to  be  taken  into  consideration  when  making 
determinations,  and  methods  of  calculation  for  the  purpose  are  given. 
The  formation  of  internal  anhydrides  is  suggested  as  the  cause  of 
this  depression  of  the  acid  number. 

As  regards  the  estimation  of  glycerol,  the  author  recognises  he 
superiority  of  permanganate  over  the  acetin  method,  but.  nevertheless, 
regards  the  latter  as  of  value  especially  for  technical  purposes. 
Attempts  to  estimate  the  glycerol  by  conversion  into  allyl  and 
isopropyl  iodides  have  not  proved  successful.  D.  A.  L. 

The  Elaidin  Reaction  with  Fatty  Oils.  By  C.  WELLE^[A\ 
(Landio.  Versuchs-Staf.,  38,  447 — 451). — In  testing  olive  and  earth- 
nut  oils  by  the  elaidin  reaction,  it  was  found  that  the  mass  solidities 
sooner  at  a  lower  than  at  a  higher  temperature,  13 — 15  min.  at  14°, 
2  hours  17  min. — 1  hour  7  min.  at  18 — 19'';  also  if  the  surface  of 
separation  of  the  strata  of  oil  and  mercury  and  acid  be  not  disturbed 
at  the  commencement  of  the  testing,  then  a  longer  time  is  required 
for  solidification.  E.  W.  P. 

Resin  Oil  in  Oil  of  Turpentine.  By  E.  B.^udin  (/.  Pharm.  [5], 
23,  279—280). — A  drop  of  the  suspected  oil  is  placed  on  a  thin  .slip  of 
unsized  paper,  and  allowed  to  evaporate  spontaneously.  After  one  or 
two  hours,  the  liquid  has  disappeared  without  leaving  a  sensible  stain 
if  pure,  but  if  adulterated  with  resin  oil,  a  distinct  oily  stain  is  left. 
With  5  per  cent,  of  impurity,  no  mistake  is  possible.  In  doubtful 
cases,  20  to  30  drops  is  evaporated  to  t5  or  8  drops  in  a  porcelain 
capsule,  and  this  concenti-ated  solution  is  tested  as  above.  By  com- 
parison with  known  mixtures,  an  approximate  estimation  of  the 
amount  of  impurity  present  may  be  made.  J.   T. 

Estimation  of  Tannin  in  Hops.  By  E.  Kokosinski  {Chem. 
Coitr.,  1891,  i,  377  ;  Zeit.  ges.  B'rauwesen,  Mnnch^n,  13,  571 — 574). — 
The  method  depends  on  the  property  of  tannin  of  absorbing  iodine 
in  presence  of  alkaline  carbonates. 

The  solution  is  prepared  by  boiling  10  grams  of  hops,  the  solution 
being  diluted   to  5()0  c.c.     If   the   hops  have   been   snlphured,  a  few 


ANALYTICAL   CHEMISTRY.  8  71 

drops  of  hytlvoj^eii  peroxide  is  added  to  tlie  Avater  before  comraencincj 
to  boil.  The  extract  is  tiltered  from  the  hops.  The  solutions  re- 
quired are:  (1)  normal  solution  of  sodium  carbonate;  (2)  noi-mal 
sulphuric  acid  ;  (8)  -^^  X.  iodine;  (4)  -^V  N.  solution  of  sodium  tliio- 
sulphate  9920  gram  in  1  litre;  (5)  a  solution  of  pure  tannin  prepared 
from  galls  which  contains  0*05  g^ram  tamiin  in  loO  c.c. ;  (6)  a  freshly 
prepared  .'jolutiun  of  starch. 

Three  flasks  of  about  100  c.c.  capacity,  are  employed  ;  into  the 
first  is  put  10  c.c.  of  water,  into  the  second  10  c.c.  of  the  tannin 
.solution,  into  the  third  10  c.c.  of  the  hop  extract.  To  each  flask  4  c.c. 
of  the  normal  sodium  carbonate  solution  is  added,  and  immediately 
afterwards  20  c.c.  of  the  standard  iodine  solution.  Flasks  2  and  3  are 
then  tested  for  fi'ee  iodine  by  placing  a  di"op  of  the  solution  on  to  a 
piece  of  starch  paper,  and  if  free  iodine  is  not  present,  more  of  the 
standard  iodine  must  be  added  to  each  flask.  The  iodine  is  allowed 
to  react  for  five  minutes,  then  to  each  flask  4  c.c.  of  the  normal  sulph- 
uric acid  is  added  to  neutralise  the  sodium  carbonate,  and  10  c.c.  of 
the  sodium  thiosulphate  solution  is  added  to  reduce  the  excess  of 
iodine  present.  A  lew  drops  of  starch  paste  are  now  added  to  each 
flask,  and  the  excess  of  thiosulphate  determined  with  the  iodine 
solution.  The  number  of  c.c.  of  iodine  required  to  titrate  the  thio- 
sulphate in  flask  1  represents  the  amount  of  iodine  which  has 
entered  into  combination  Avith  the  sodium  carbonate,  the  starch,  and 
other  errors  which  may  be  inherent  to  the  titration  ;  the  amount  of 
iodine  used  by  flask  2  represents  that  absorbed  by  the  solution  of 
tannin  =  0005  gram  plus  the  amount  absorbed  in  the  blank  experi- 
ment ;  the  iodine  used  by  flask  3  represents  that  which  was 
absorbed  by  the  tannin  of  the  hops  plus  the  amount,  absorbed  in  the 
blank  experiment.  From  these  figures,  the  amount  of  tannin  in  the 
hops  may  be  readily  calculated.  J.  W.  L. 

Detection   of  Coniine   in  a  Case  of  Poisoning.    By  L.  W. 

Andrews  {Amer.  Chetn.  J .,  13,  123 — 128). —  A  stomach  and  a  jar  of 
.soup  were  submitted  to  the  author  for  analysis  for  "  strychnine  and 
other  poisons."  The  stomach  was  immersed  in  a  preservative  sold, 
as  "  bromo-chloralum "  (a  solution  of  magnesium  and  aluminium 
chlorides  with  a  little  bromide),  and  with  this  the  contents  had 
become  mixed,  but  this  did  not  interfere  with  the  examination.  The 
interior  of  the  stomach  was  coated  with  a  ccfi'ec-coloured  scum, 
and  exhibited  near  the  pyloric  end  some  laige  inflamed  patches  and 
numerous  small  pin-head  dots  of  intense  inflammation. 

162  grams  of  the  stomach  (and  contents)  were  cut  up  finely, 
digested  for  some  time  with  96  per  cent,  alcohol  and  10  drops  of 
sulphuiic  acid,  filtered,  and  washed  with  alcohol.  The  filtrate  ai  d 
washings  were  evaporated  to  one-third  at  iO".  Light  petroleum, 
benzene,  and  chlorofoim,  applied  successively,  failed  to  extract  any 
alkalo'idal  substance  ircm  this  liquid;  it  was  ihen  made  alkaline  AMth 
sodium  hydroxide  and  filtered,  the  precipitate  being  wat-hed  with 
a  little  alcohol.  A  portion  of  this  solution  and  washing  (B)  wa.s 
shaken  with  light  petroleum  ;  on  subsequent  evaporation  with  a  drop 
of   strong   hydrochloric    acid,  the   latter   turned   red  and  then  violet- 
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blue  (a  reaction  of  impure  coniine),  and  a  cr\'stalline  hydrochloride 
was  left.  The  following  reactions  were  obtained  with  this  residue  : — 
With  phosphomolybdic  acid,  pale-yellow,  amorphous  precipitate  ; 
with  potassio-raarcuric  iodide,  the  same  ;  with  mercuric  iodide,  white, 
amorphous  precipitate;  with  gold  chloride,  pale-yellow,  micro- 
crystalline  precipitate;  with  strong  sulphuric  acid  and  potassium 
dichromate,  no  colour  except  from  gradual  reduction  of  chromic 
aoid ;  with  picric  acid,  no  change  ;  with  platinum  tetrachloride,  no 
change  ;  with  potassium  dichromate,  no  precipitate  ;  with  iodine  in 
potassium  iodide  solution,  brown  precipitate,  which  disappeared  and 
was  reproduced  on  further  addition  of  the  reasrent. 

The  rest  of  the  solution  B  was  shaken,  a  part  of  it  withcholoroform 
and  part  with  ether.  The  hvdrochloride  from  the  former  solvent  was 
hypodermically  administered  to  a  cat  ;  great  dilation  of  the  pupils,  a 
blue  nose,  violent  trembling,  laboured  and  irregular  respiration,  and 
partial  paralysis  of  the  hind-legs  were  the  symptoms  that  ensued  ; 
after  a  nearly  complete  torpor  had  set  in,  recovery  followed  in  four 
hours.  From  the  ether  solution,  microscopic,  oily  globules  smelling  of 
coniine  were  obtained. 

By  working  up  a  further  portion  of  the  stomach  especially  for  the 
purpose,  sufficient  of  the  hydrochloride  was  obtained  for  a  quantita- 
tive determination  of  the  hydrochloric  acid,  which  was  found  to 
agree  with  that  calculated  for  the  known  formula  of  coniine  hydro- 
chloride. 

The  usual  plea  that  the  alkaloid  detected  was  an  unnamed  ptomaine 
was  set  up  by  the  defence.  A.   G.  B. 

Addition  of   Phenolphthalein  to    Margarin.     By  E.   Holm 

(Biefl.  Centr..  1891.  138 — 13l> ». — Small  quantities  of  phenolphthalein 
added  to  milk,  which  was  afterwards  churned,  were  readily  detected, 
and  appeared  to  be  evenly  distributed  throughout  the  mass  of  butter 
produced,  and  could  be  I'ecognised  even  after  the  butter  had  been 
kept  for  three  months.  Phenolphthalein  introduced  into  margarin 
was  also  easy  of  detection,  although  the  colour  reaction  was  some- 
what feebler  than  with  butter.  The  quantity  cajjable  of  detection  in 
this  case  was  one  of  phenolphthalein  in  50,000  parts  of  margarin. 

E.  W.  P. 

A  New  Test  for  Proteids.  By  J.  A.  MacWilliam  {Brit.  Med. 
J.,  1,  1891,  S'S7 — 840). — Salicylsulphonic  acid  is  I'ecommended  as 
a  powerful  precipitant  for  proteids.  It  precipitates  all  varieties  of 
these  substances ;  and  solutions  containing  only  1  part  of  proteid  in 
100,000  of  water  still  show  an  opalescence  Avhen  treated  with  a  few 
drops  of  the  reagent.  The  precipitate  produced  with  albumins  and 
trlobulins  is  not  soluble  on  heating  ;  that  produced  with  albumoses 
and  peptones  is  dissolved,  reappearing  when  the  liquid  cools.  The 
test  is  further  recommended  as  a  means  of  detecting  minute  quantities 
of  proteid  in  urine.  Xo  normal  or  other  abnormal  constituent  of  the 
urine  is  precipitated  by  tbc  i-eagent.  W.   D.   H. 
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Boiling  Point  Determination  with  Small  Amounts  of 
Material.  By  A.  .SciiLEiERMACiiKi;  (Lcr..  24,  944— 940j.— The  boil- 
ing point  of  a  substance,  the  amount  of  which  is  so  small  that  the 
oi'dinan-  method  of  distillation  cannot  be  applied,  can  be  determined 
by  measuring  the  temperature  at  which  the  pressure  of  the  saturated 
vapour  of  the  substance  in  question  is  equal  to  that  of  the  atmo- 
sphere. The  method  described  in  this  paper  is  based  on  the  above 
principle. 

A  glass  tube  is  taken,  about  50  cm.  long  and  6 — 8  mm.  in  diameter, 
and  is  drawn  out  at  one  end  to  a  thickness  of  1 — 2  mm.  in  diameter. 
This  end  is  then  again  drawn  out  to  a  fine  capillary  of  about 
50  mm.  in  length,  and  cut  off  so  as  to  leave  a  small  portion  of  the 
wider  tube  at  the  end  of  the  capillary.  The  tube  is  then  bent  into 
(J -form,  the  open  limb  being  left  about  twice  as  long  as  the  closed 
limb.  For  this  purpose  the  tube  is  heated  until  it  contracts  to  about 
half  its  original  diameter,  and  is  then  bent  so  that  the  two  limbs  are 
parallel,  and  nearly  touching  each  other.  The  substance  experi- 
mented with  is  introduced  into  the  open  limb,  and  by  inclining  the 
tube,  transferred  to  the  closed  limb,  mercury  being  then  added  in 
like  manner.  The  substance,  which  is  now  in  the  closed  end  of  the 
tube,  is  gently  warmed,  until  it  commences  to  boil,  the  vapour 
driving  any  air  Avhich  maj'  remain  in  the  tube  out  at  the  capillary. 


VOL.  LX. 


'A  n 


874  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Tlie  capillary  is  then  sealed.  At  the  end  of  this  operation,  the  tube 
should  contain  nothing'  but  the  substance  experimented  with  and 
mercury.  Any  mercury  remaining  in  the  open  end  of  the  tube  is 
now  removed,  and  the  tube  is  placed  in  a  bath  for  the  purpose  of 
heating,  the  whole  arrangement  being  that  shown  in  the  drawing. 
The  thermometer  is  placed  in  the  open  tube,  and  its  temperature  will 
indicate  that  of  the  heated  substance. 

On  heating,  the  substance  will,  after  a  time,  commence  to  volatilise, 
and  the  mercury  will  rise  in  the  open  tube.  When  the  mercury,  in 
both  tubes,  stands  at  the  same  level,  the  vapour  pressure  of  the  sub- 
stance is  equal  to  that  of  the  atmosphere,  and  the  temperatiu'e,  there- 
fore, will  be  that  of  the  boiling  point  of  the  substance  under  the 
barometric  pressure  at  the  time  of  the  experiment.  This  may  be 
corrected  in  the  ordinary  manner,  and  the  normal  boiling  point  thus 
obtained  ;  or  by  roughly  graduatinffthe  tube  the  apparatus  itself  mav 
be  employed  for  obtaining  dii'ectly  the  boiling  point  under  normal 
atmospheric  pressure.  Thus,  if  the  barometric  pressure  were 
750  mm.,  the  mercury  would  be  allowed  to  rise  in  the  open  tube  until 
its  level  was  10  mm.  higher  than  that  in  the  closed  tube.  The 
thermometer  would  now  indicate  the  normal  boiling  point.  Another 
advantage  of  this  apparatus  is  that  the  correction  for  that  portion  of 
the  thermometer  which  ordinarily  escapes  heating  becomes  unneces- 
sary. For  the  apparatus  can  obviously  be  taken  of  such  a  size  that 
both  bulb  and  thread  of  the  thermometer  shall  be  below  the  level  of 
the  liquid  in  the  bath,  and,  therefore,  both  be  uniformly  heated. 

In  carrying  out  an  experiment  it  is  advisable  to  take  several  read- 
ings, both  when  the  tube  is  being  heated  and  when  it  cools.  The 
mean  of  thc^e  determinations  gives  the  boiling  point  with  great 
accuracy.  This  is  illustrated  by  experiments  performed  with  sub- 
stances of  known  boiling  point.  The  vapour  pressure  of  the  mercury 
itself  does  not  appear  to  influence  the  results,  even  at  as  high  a  tem- 
perature as  300°.  The  minimum  quantity  of  substance  that  can  be 
taken  for  a  determination  is  given  by  the  condition  that  the  vapour 
must  be  saturated,  so  that  a  trace  of  liquid  must  always  remain  in 
the  vessel  on  vaporisation.  If  v  is  the  volume  occupied  by  the  vapour, 
d  its  density,  and  Z  the  specific  gravity  of  air  at  the  boiling  tempera- 
ture (about  0"0012),  the  minimum  quantity  of  substance  necessary  is 
given  by  vdl.  H.  C. 

Note. — The  author  appears  to  have  completely  overlooked  the  fact 
that  H.  Chapman  Jones  (Trans.,  1878,  175)  has  described  in  full 
detail  an  apparatus  practically  identical  with  the  above. 

Theory  of  Dissociation.  By  J.  Traube  (Ber.,  24, 1321 — 1327 :  com- 
pare this  vol.,  pp.  390  and  638). — The  author  compares  the  determina- 
tions of  the  freezing  point  of  aqueous  sugar  solutions  made  by  Raonlfc 
and  Arrhenius,  those  of  the  former  being  preferred  on  account  of  the 
more  numerous  precautions  observed.  An  account  is  also  given  of 
the  manner  in  which  the  author's  own  determinations  were  con- 
ducted ;  the  results  obtained  agree  closely  with  those  of  Raoult,  and 
confirm  the  statement  that  "the  osmotic  coeflBcient   of   all  orsranic 
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substances,  in  sufficiently  dilute  solutions,  is  identical,  or  almost  so, 
■with  that  of  many  salts  ;  "  the  only  difference  is  one  of  degree,  or,  in 
other  words,  the  dissociation  of  the  molecular  aggregates  of  organic 
compounds  in  solution  usually  commences  at  concentrations  where 
that  of  salts  is  completed.  Pickering  and  Raoult,  in  private  com- 
munications to  the  author,  express  similar  views. 

Upholders  of  the  theory  of  electrolytic  dissociation  have,  therefore, 
to  consider  whether  it  can  be  extended  so  as  to  include  solutions  of 
all  organic  substances,  and,  if  so,  into  what  ions  these  are  resolved. 

J.  B.  T. 

Precipitation.  By  G.  Watsox  {Chevi.  Xeics,  63,  109— lll).~In 
a  previous  communication  (Abstr.,  1890,  847),  the  author  expressed 
an  opinion  that  the  transition  of  certain  precipitates  from  the 
amoi'phous  to  the  crystalline  form  was  due  to  the  combined  influence 
of  the  surface  energy  of  abraded  glass  and  condensation  of  the  pre- 
cipitated material.  A  series  of  new  experiments  with  antimony 
chloride,  sodium  antimonate,  calcium  hydrogen  orthophosphate,  and 
calcium  carbonate,  have  led  to  the  conclusion  that  the  change  in 
question  is  due  to  the  lower  solubility  of  the  crystalline  form  as  com- 
pared with  the  amorphous  form,  and,  in  fact,  the  latter  can  be  avoided 
by  using  sufficiently  dilute  solutions.  As  it  is,  the  amorphous  form 
is  first  precipitated,  then  dissolves  in  the  circumambient  solution, 
until  the  latter  is  supersaturated ;  crystallisation  then  sets  in,  liberat- 
ing mother  liquor,  ready  to  dissolve  more  of  the  amorphous  precipi- 
tate :  the  solution,  supersaturation  or  saturation,  and  crystallisation 
continue  until  all  the  amorphous  salt  is  converted  into  crystals. 

Similar  cycles  of  phenomena  have  been  pointed  out  by  C.  Winkler 
(Abstr.,  1885,  871)  in  the  case  of  arsenious  oxide,  and  by  H.  Le 
Chatelier  (Abstr.,  1883,  712 ;  1885,  304  ;  1888,  1030)  in  connection 
with  gypsum,  sodium  sulphate,  and  calcium  silicates  and  aluminates. 

The  author  has  attempted,  unsuccessfully,  to  obtain  arragonite 
crystals  from  amorphous  calcium  carbonate  at  ordinary  temperatures 
(below  30°)  by  introducing  these  crystals  into  the  liquid. 

A  practical  bearing,  in  the  case  of  the  antimony  salt,  is  pointed  out, 
inasmuch  as  fresh  antimony  does  not  pass  into  solution  until  that 
already  in  solution  has  been  removed ;  it  is  suggested  that  cotton 
impregnated  with  tannin  -would  serve  to  remove  the  antimony  fi'om 
solution,  and  so  set  the  cycle  of  changes  at  work;  the  amorphous 
antimoniacal  precipitate  in  this  way  would  serve,  in  dyeing  opera 
tions,  as  a  substitute  for  the  more  expensive  tartar  emetic. 

D.  A.  L. 

Automatic  Sprengel  Pump.  By  H.  L.  Wells  (Ber.,  24, 
1037 — 1041). — In  the  Sprengel  pump  described  in  this  paper,  the 
mercury  is  raised  automatically  by  means  of  water  pressure.  Water 
enters  at  A  (Fig.  1)  into  the  small  bottle,  from  which  it  flows  out 
again  through  the  tube  B.  M  contains  mercury,  which  can  flow  into 
the  bottle  through  the  tube  ending  in  the  valve  V.  This  valve  allows 
the  passage  of  liquid  from  the  inside,  but  is  closed  by  outside  pres- 
sure. Its  construction  is  shown  in  Fi?.  2.  The  fjlass  tube  is  filed 
down  until  a  small  opening,  b,  has  been  made,  and  over  this  a  small 
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piece  of  indiarubber  tubing  is  placed,  with  an  incision,  a,  on  the 
opposite  side  to  the  opening  h.  When  mercury  flows  into  the  bottle, 
it  is  forced  by  the  water  pressiire  into  the  tube  B.  In  this  it  will 
rise  until  the  level  is  very  nearly  that  of  the  mercury  in  M,  when  its 
pressure  will  close  the  valve.  The  water  pressure  will  then  force  the 
mercury  up  the  tube  B,  and  out  at  the  top,  when,  the  pressure  being 
released,  the  valve  will  again  open,  and  the  above  operations  will  be 
rejoeated. 


Fig.  2. 


Fig.  1. 


Fig.  3. 


In  Fig.  3,  this  method  of  raising  mercury  is  shown,  attached  to 
the  Sprengel  pump.  Water  enters  at  E,  carries  the  mercury  up  the 
tube  H,  and  flows  out  at  F,  whilst  the  mercury  passes  through  the 
side  tube  into  the  reservoir  C  of  the  Sprengel  pump.  The  downward 
bend  in  the  tube  H  lengthens  the  column  of  mercury  which  is 
periodically  carried  up  this  tube.  The  distance  from  B  to  A  deter- 
mines the  total  length  of  the  mercury  column,  but  this  distance  will 
itself  depend  on  the  water  pressm^e  at  command.  Usually  a  distance 
of  500—  GOO  mm.  will  be   found  sufficient,   and  the  tube  K  of  the 


INORGANIC   CHEMISTRY.  877 

Sprencrcl  piimp  being  about  1500  mm.  long,  the  whole  apparatus  will 
have  a  height  of  about  2  metres.  H.  C. 

Atomic  Weights.  Bj  F.  W.  Clarke  (Chem.  Neu-s,  63,  76—77). 
—  A  table  of  atomic  Aveights,  O  =  16,  H  =  1"007,  comjmted  bj  the 
author  from  the  most  recent  and  trustworthy  sources,  and  issued  bj  the 
Committee  of  Revision  and  Publication  of  the  U.S.  Pharmacopoeia. 

D.  A.  L. 


Inorganic    Chemistry. 


Silent  Discharge  and  Ohlorine.  By  H.  ^I.  Yekxox  (Chem. 
Newf<,  63,  67). — When  subjected  to  the  influence  of  the  silent  electri- 
cal discharge,  ohlorine,  either  alone  or  saturated  with  bromine, 
showed  no  tendency  to  condensation.  The  author  regards  this  in- 
sensibility as  a  function  of  univalency,  and  states  reasons  for  suppos- 
ing that  of  all  the  elements  probably  oxygen  is  the  only  one  capable 
of  undergoing  such  condensation.  D.  A.  L. 

Magnus'  "Black  Sulphur."  By  F.  Ksxvv  (J.  pr.  Chem.  [21, 
43.305—320;  compare  Abstr.,  1887,  110;  1888,  1163).— Magnus' 
'•  black  sulphur  "  is  best  obtained  by  suddenly  heating  a  mixture  of 
sulphiu'  and  oil,  certain  precautions  being  taken  in  order  to  obtain 
the  maximum  yield.  The  author  dissolves  almond  oil  (5 — 10  drops 
=  0"2 — 0'4  gram)  in  ether,  mixes  the  solution  with  flowers  of  sulphur 
(50  grams)  in  a  mortar,  and  evaporates  the  ether.  A  portion  of  the 
mixture  thus  prepared  is  dropped  from  the  point  of  a  knife  on  to  the 
bottom  of  a  red-hot  platinum  crucible ;  almost  immediately  the  bulk 
of  the  mixture  disappears,  and  a  loose,  black  residue  is  left ;  the 
crucible  is  at  once  cooled  on  an  iron  plate,  and  the  residue  emptied 
into  another  vessel.  The  crucible  is  again  heated  to  redness,  and 
Kinother  portion  introduced,  the  process  being  thus  repeated  until  the 
whole  mixture  has  been  heated ;  it  is  best  to  keep  one  hand  on  the 
gas-cock  to  alternately  raise  and  lower  the  flame,  as  the  decomposi- 
tion takes  place  more  rapidly  on  the  sides  than  on  the  bottom  of  the 
crucible.  Neglect  of  the  points  here  mentioned  greatly  diminishes 
the  yield,  which  in  any  case  is  very  variable  and  small;  as  a  mean  of 
23  experiments,  the  author  obtained  0"68o  gram  of  '"  black  sulphur  " 
from  100  grams  of  sulphur  and  10  drops  of  oil.  10  drops  of  oil 
similarly  treated  by  itself  gave  only  O'Oll  gram  of  residue,  or  1"60  per 
cent,  of  the  "  black  sulphur." 

"  Black  sulphur  "  generally  contains  a  little  yellow  sulphur  and, 
unless  pure  materials  have  been  used,  a  considerable  quantity  of  ash, 
amounting  in  one  case  to  9"7  per  cent. ;  it  is  very  slightly  hygro- 
scopic. The  difficulty  of  regulating  the  temperature  of  the  platinum 
crucible  makes  it  difficult  to  obtain  a  homogeneous  product,  so  that 
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its  density  varies  between  2-G22  and  1"843,  even  -when  prepared  from 
asli-free  substances  and  previously  heated  to  expel  yellow  sulphui\ 
It  is  insoluble  in  Lot  and  cold  water,  alcohol,  ether,  hj'drochloric  acid, 
nitric  acid,  aqua  regia,  ammonia,  caustic  alkalis  even  when  con- 
centrated, and  potassium  cyanide.  When  evaporated  with  an  alka- 
line hydroxide  solution,  it  is  attacked  just  as  the  hydroxide  is 
becoming  solid,  and  dissolves  to  a  humus-brown  mass,  soluble  in 
water  with  a  deep-brown  colour ;  acids  precipitate  a  brown  sul3stance 
from  the  solution.  When  heated  in  air,  it  first  loses  moisture  and 
yellow  sulphur,  but  undergoes  no  other  change  until  a  temperature  of 
200 — 300''  is  reached,  when  sulphurous  anhydride  is  formed  ;  at  a 
red  heat  the  residue  takes  fii-e.  When  heated  in  the  absence  of  air, 
no  sulphurous  anhydride  is  evolved,  but  the  "  black  sulphiu^ "  slowly 
loses  weight,  and  does  not  cease  to  do  so  until  it  has  been  exposed  for 
many  houi's  to  a  red  heat ;  the  empty  space  in  the  tube  remains  clear 
and  colourless  throiighout  the  heating,  no  empyreumatic  vapours  or 
brown  vapour  of  sulphur  being  evolved ;  the  residue  obtained  when 
the  weight  is  constant  burns  entirely  away  in  the  air,  and  is  not 
influenced  in  quantity  if  the  heating  is  conducted  in  carbonic  an- 
hydride ;  the  mean  of  all  experiments  gave  43"59  per  cent,  as  the 
amount  of  this  residue.  If  the  delivery  tube  of  the  vessel  in  which 
the  '"black  sulphur"  is  heated  dips  under  potash,  much  potassium 
sulphide  is  formed,  although  no  ordinary  brown  vapour  of  sulphur  is 
seen. 

The  sulphur  was  estimated  in  the  "  black  sulphur,"  previously 
gently  heated  to  expel  moisture  and  yellow  sulphur,  by  evaporating 
a  portion  with  potassium  hydroxide  and  potassium  nitrate  solutions, 
and  heating  the  residue  until  it  was  white ;  three  determinations 
gave  o3"77,  56' 76,  and  o7"07  per  cent,  of  sulphur  respectively.  The 
residue  left  at  a  red  heat  contained  22"7S  per  cent,  of  sulphur  as  a 
mean  of  three  determinations.  Thus  44 — 46  per  cent,  of  the  total 
sulphur  is  expelled  at  a  red  heat,  whilst  the  residue  contains  some 
10  per  cent,  of  sulphur  and  33 — 34  jaer  cent,  of  carbonaceous  matter. 
Potassium  dichromate  and  bromine  dissolve  only  some  13 — 14  per 
cent,  of  the  total  sulphur. 

Magnus'  '•  black  sulphur  "  is  evidently  not  in  itself  a  modification 
of  sulphur,  but  consists  of  such  adhering  to,  or  condensed  with,  a 
carbonisation  product  of  the  oil,  itself  containing  sulphur.  This 
carbonisation  product  is  essential  to  the  production  of  the  modifica- 
tion as  affording  a  surface  for  condensation  or  adhesion.  The  new 
foi'm  of  sulphur  does  not  vaporise  below  a  temperature  far  above 
the  boiling  point  of  yellow  sulphur  ;  its  vapour  is  colourless  instead  of 
brown  ;  it  gives  off  sulphurous  anhydride  below  a  visible  heat  without 
combustion. 

If  it  be  granted  that  "black  sulphur"  contains  a  modification  of 
sulphur,  man}^  other  phenomena  are  brought  to  mind  as  probably 
due  to  such,  especial!}-  as  the  chief  manifestation  of  the  modification 
in  question  is  the  production  of  a  blue  colour.  When  "  black 
sulphur "  is  rubbed  with  levigated  kaolin,  a  light-blue  colour  is 
developed  ;  when  it  is  evaporated  with  potassium  hydroxide  and 
potassium  nitrate  solutions,  a  blue  ring  is  formed  in  the  dish ;    the 
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same  is  the  case  when  the  solution  of  the  sulphur  vapour  in  potassium 
hydroxide  (see  above)  is  evaporated. 

The  new  modification  of  sulphur  is  evidently  unstable  in  the  free 
state,  but  can  readily  exist  in  contact  Avith  any  surface  which  alfords  a 
substratum  for  its  development.  As  examples,  the  author  quotes  the 
blue  colour  developed  by  sulpiiur  on  platinum,  silver,  and  lead  sulph- 
ide ;  the  blue  colour  of  ultramarine,  which  is  so  readily  destroyed  by 
acids  because  the  substratum  of  silicates  is  disturbed,  and  the  sulphur 
changed  into  the  yellow  modification;  the  momentary  blue  colour 
produced  when  hydrogen  sulphide  is  added  to  ferric  chloride,  only 
wanting  permanency,  because  there  is  no  surface  for  adhesion ;  the 
solution  of  sulphur  in  sulphuric  anhydride,  and  other  phenomena. 
The  blue-coloured  modification  of  sulphur  en  masse  would  appear  to 
be  a  dull  black,  in  which  form  it  may  exist  in  Spence  metal,  made  by 
fusing  sulphur  with  ferrous  sulphide,  and  may  play  a  part  in  the 
vulcanising  of  rubber.  In  conclusion,  the  author  expi'esses  the 
opinion  that  Schiitzenberger's  compound  Pt3S2C,  obtained  by  the 
action  of  carbon  bisulphide  vapour  on  platinum  sponge  at  a  dark-red 
heat  (this  vol.,  p.  19j,  is  nothing  more  than  a  manifestation  of  this 
sulphur.  A.   Gr.  B. 

Thiosulphates.  By  A.  Fock  and  K.  Kluss  {Ber.,  24, 1351—1355). 
— Fotadsu'1,1  Mercuric  Thiosulphates. — The  salt  oKoSiOsjSHgSsOs, 
which  has  already  been  prepared  by  Rammelsberg  {Ann.  Fhijs. 
Chem.,  56,  315)  and  by  Herschel  (Gmelin-Kraut,  Bd.  8,  852),  is 
obtained  when  freshly  precipitated  mercuric  oxide  is  dissolved  m  a 
solution  of  potassium  thiosulphate  and  the  alkaline  liquid  evaporated 
on  the  water-bath  ;  it  separates  from  an  aqueous  solution  in  colour- 
less crystals  belonging  to  the  monosymmetric  system ;  a  :  b  :  c  = 
0"332  :  1  :  0"318,  j3  =  88°  i)'  ;  these  do  not  blacken  on  exposure  to 
light.  The  compound  3K2S203,HgSo03  -f  3H2O  is  prepared  by  adding 
an  excess  of  potassium  thiosulphate  to  a  solution  of  the  last-mentioned 
salt,  and  evaporating  over  concentrated  sulphuric  acid  ;  it  forms  small, 
colourless  crystals  also  belonging  to  the  monosymmetric  system;  a:b:c 
=  1"4843 : 1 : 0'9'i63,  i3  =  78^  55' ;  these  are  stable  in  the  air  and  towards 
light,  but  become  opaque  on  treatment  with  water.  When  potassium 
thiosulphate  is  added  in  very  large  excess,  and  the  solution  eva- 
porated at  about  35°,  small,  prismatic  crystals,  having  the  composition 
oK-.S.OsjHgS-.Oa  +  HoO,  separate  ;  they  belong  to  the  asymmetric 
system;  a  :  b  :  c  =  07034  :  1  :  0-6761 ;  A  =  88°  42',  B  =  93°  39', 
C  =  88°  32' ;  a  =  88°  36',  ft  =  93°  41',  7  =  88"  27' ;  they  were  not 
sufficiently  perfect  for  a  complete  optical  investigation. 

The  salt  K2S203,Hg(CN)2  +  H2O,  which,  according  to  Kessler 
(Ann.  Phys.  Chem.,  74,  274),  exists  also  in  an  anhydrous  modifica- 
tion, is  prepared  by  dissolving  equal  weights  of  potassium  thiosulph- 
ate and  mercuric  cyanide  in  water,  and  adding  alcohol,  or  evaporating 
the  solution  over  concentrated  sulphuric  acid,  when  it  separates  in 
large,  colourless  prisms  which  become  yellowish  to  brown  in  the  air, 
and  develop  the  odour  of  hydrogen  cyanide ;  they  belong  to  the 
quadratic  system  ;  a  :  c  =  I  :  0"54635,  but  were  too  opaque  lor  com- 
plete optical  investigation.  A.  R.  L. 
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The  Soluble  Phosphoric  Acid  Compounds  of  Superphos- 
phates. By  J.  Sthklasa  (Lanclw.  Versnchs-Stat..  38.  -J-'Jl — 410; 
compare  ibid.,  197 — 22.5,  and  Absh'.,  1890,  69.5). — Action  nf  Dicalcium 
on  Monocalcmm  Phosphate. — Dicalcium  phosphate,  CaHPOi  +  2H2O, 
is  prepared  from,  the  decomposed  monocalcium  salt  by  precipitating 
the  solution  of  sodium  phosphate  and  acetic  acid  with  calcium  chlor- 
ide. The  washed  precipitate  is  slowly  dried  over  sulphuric  acid.  It 
forms  microscopic,  rhombic  plates.  "When  dicalcium  phosphate 
(.5'49  grams)  and  orthophosphoric  acid  (.S"86  grams)  in  2  litres  of 
Avater  are  kept  for  48  hours,  the  fi-ee  acid  disappears  and  the  mono- 
calcium  salt  is  formed.  A  solution  of  pure  monocalcium  phosphate 
(1  :  200)  dissolves  0'025  to  0"03  gram  of  dicalcium  phosphate  ;  if  the 
monocalcium  salt  contains  free  acid,  this  reacts  with  the  dicalcium 
salt  Avith  formation  of  monocalcium  phosphate  until  the  solution  is 
saturated.  In  presence  of  much  monoferric  phosphate,  free  phos- 
phoric acid  acts  on  dicalcium  phosphate,  monocalcium  phosphate  being 
produced.  The  so-called  soluble  phosphoric  acid  contained  in  solu- 
tions of  superphosphates  is  derived  from  the  soluble  dicalcium  salt  as 
well  as  from  the  monocalcium  salt.  Dicalcium  phosphate  is  a  chief 
pi'oduct  of  the  decomposition  of  monocalcium  phosphate  in  super- 
phosphates and  in  the  soil.  Monocalcium  j^hosphate  is  not  decom- 
posed by  dicalcium  phosphate. 

Action  of  Tricalcium  Phosphate. — Tricalcium  phosphate,  Ca3(P04)2 
-\-  2HjO,  decomposes  monocalcium  phosphate  with  formation  of 
dicalcium  phosphate.  The  action  is  very  slow ;  after  240  days, 
0'59  gram  of  phosphoric  acid  as  monocalcium  salt  was  found.  The 
action  is  quicker  wlien  the  finely-powdered  and  well-mixed  salts  are 
heated  at  100°  ;  after  six  hours,  54"3  per  cent,  of  soluble  phosphoric 
acid  was  fon7id. 

Free  phosphoric  acid  and  tricalcium  phosphate  (eq.  mol.  wt.)  have 
no  action  on  monocalcium  phosphate  ;  dicalcium  phosphate  is  formed. 
If  an  excess  of  tricalcium  phosphate  is  present,  this  will  react  with 
the  monocalcium  salt  as  described  above.  The  amount  of  free  acid 
present  is  of  great  importance. 

^Vhen  supei'phosphate  contains  15"4  per  cent,  of  soluble  phosphoric 
acid,  of  which  8"2  per  cent,  is  free  acid,  there  may  be  4  per  cent,  of 
phosphoric  anhydride  as  Ca3(P04)2 ;  the  amount  of  monocalcium  salt 
Avill  increase  until  at  last  all  the  phosphoric  acid  of  the  tricalcium 
phosphate  has  become  soluble. 

"When  dilute  sulphuric  acid,  or  only  a  slight  excess  of  sulphuric  acid, 
is  used,  free  phosphoi'ic  acid  is  formed  ;  when  stronger  acid,  or  when 
an  excess  of  acid,  is  used,  a  small  amount  of  phosphoric  acid  is  pro- 
duced, and  reactions  can  take  place  with  formation  of  dicalcium 
phosphate.  Calcium  sulphate  plays  an  important  part  in  these  pi'o- 
cesses ;  it  frequently  causes  the  monocalcium  phosphate  to  become 
coated  Avitli  the  tricalcium  salt  and  hinders  the  action  of  free  phos- 
phoric acid.  These  processes  are  influenced  b}'  the  degt'ee  of  concen- 
tration of  the  sulphuric  acid,  by  the  amount  of  acid  used,  by  the 
degree  of  fineness  of  the  material  (when  coarsely-ground,  more  tri- 
calcium phosphate  is  formed),  by  the  amount  of  chalk,  calcium  fluor- 
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ide  or  cliloride  present,  by  the  length  of  time  the  heaps  are  left,  and 
by  the  degree  of  temperature.  X.  H.  !M. 

Beryllium.  By  G.  KhUss  and  H.  MriKAHX  (Annalen,  262,  38— 
61). — This  paper  gives  a  detailed  description  of  the  methods  em- 
ployed in  the  preparation  of  pare  beryllium  sulphate  (compare  Abstr., 
1890,  697),  and  in  the  determination  of  the  atomic  weight  of  beryl- 
lium by  the  conversion  of  the  sulphate  into  the  oxide.  The  value 
which  the  authors  consider  to  be  the  most  correct  is  Be  =  9  027, 
O  =  15-96  (compare  Abstr.,  1890,  1375).  F.  S.  K. 

Behaviour  of  Preparations  of  Zinc  Sulphide.  By  J.  Cawlet 
(Chem.  Xe'.ci,  63,  88 — b9j. — Zinc  sulphate  or  chloride,  previously 
freed  from  iron,  manganese,  lead,  tin,  &c.,  is  piecipitated  by  an 
alkaline  or  alkaline  earthy  sulphide,  the  precipitate  is  dried,  ignited 
at  a  red  heat,  thrown  while  hot  into  water,  levigated,  washed,  dried, 
and  finely  pulverised.  The  pigment  prepared  in  this  manner  is  ex- 
cellent for  whiteness,  body,  and  covering  power,  and  is  comparatively 
innocuous;  it  is,  moreover,  not  discoloured  by  hydrogen  sulphide;  it 
has,  however,  the  disadvantage  of  blackening  in  sunlight,  but  re- 
covers its  original  whiteness  in  a  more  permanent  condition  when 
placed  in  the  dark.  The  darkening  does  not  take  place  in  the  per- 
fectly dry  pigment  heiTuetically  sealed  in  a  glass  tube,  nor  when 
pui'e  material  is  exposed  to  sunlight ;  if,  however,  the  pure  material 
is  calcined  even  slightly,  it  becomes  sensitive.  The  darkening  is 
accelerated  by  moisture,  and  augmented  by  damping  the  zinc-white 
with  zinc  sulphate  solution.  Attempts  were  made  to  remove  any 
sulphate  from  the  zinc- white  by  treatment  with  potassium,  sodium, 
barium,  calcium,  or  magnesium  hydroxide ;  about  0'5  per  cent,  of 
freshly  precipitated  magnesium  hydroxide  proved  the  most  effective, 
but  increased  the  tendency  of  the  zinc-white  to  frit  when  ignited,  and 
consequently  impaired  its  value  as  a  pigment,  this  difficulty  being  over- 
conae  by  the  use  of  salt.  The  author  ultimately  succeeded  iu  preparing 
a  pigment  which  as  a  rule  does  not  darken,  in  the  following  manner  :  — 
Boiling  hot,  concentrated  solutions  of  the  zinc  salt  and  barium  sulphide 
are  used  ;  the  precipitate  is  mixed  with  0'5  per  ceut.  of  fresh  magnesium 
hydroxide  and  with  pulverised  sodium  chloride,  filtered,  dried,  coarselv 
crushed,  and  mixed  with  3  per  cent,  of  ammonium  chloride  before 
ignition.  The  reason  for  the  immunity  of  this  preparation  is  open 
to  investigation,  Avhich.  the  author  invites ;  it  was  at  first  suggested 
that  the  blackening  was  due  to  liberation  of  metallic  zinc  in  accoi-d- 
ance  with  the  reactions  ZnS  -f-  2ZnO  =  3Zn  +  SO2  and  ZnS  + 
ZnS04  =  Zn,  +  2SO2;  but  this  explanation  is,  in  the  face  of  the 
more  recently  observed  facts,  untenable.  D.   A.  L. 

Atomic  Weight  of  Lanthanum.  By  B.  Brauxer  {Ber.,  24, 
13-8 — 1331).- — Lanthanum  is  probably  a  trivalent  metal  with  an 
atomic  weight  of  138-21  (O  =  16)  ;  this  number  was  found  by  the 
author,  and  is  identical  with  the  results  of  Cleeve  and  of  Bettendoi-ff. 
Winkler  (this  vol.,  p.  802)  describes  the  metal  as  quadrivalent  with  the 
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atomic  Tveiglit  180 ;  the  lower  equivalent  of  45  was  obtained  bj 
Ramiuelsberg,  Zsehiesche,  and  Erk,  out  their  material  was  almost 
certainly  contaminated  with  yttrium,  compounds,  which  would  fully 
account  for  the  diii'erence.  With  an  atomic  weight  of  180,  the 
atomic  heat  of  lanthanum  is  8'07,  which  makes  it  unique  in  its 
variation  from  the  law  of  Dulong  and  Petit.  From  its  position 
between  cerium  and  thorium,  and  ytterbium  and  tantalura,  the 
molecular  volume  of  the  oxide  should  not  exceed  26 ;  with  the 
higher  atomic  weight,  the  molecular  volume  is  33  ;  with  the  lower, 
25"0.  Lanthanum  is  the  most  positive  metal  of  the  rare  earths ;  an 
element  occurring  between  those  above  mentioned,  and  forming  an 
oxide  RO2,  should  only  exhibit  feebl}^  basic  properties. 

The  hydrogen  compound  of  lanthanum  described  by  Winkler 
(loc.  cit.)  is  probably  a  mixture  of  3  mols.  LaHo  and  1  atom  of  lan- 
thanum, or  it  may  be  a  compound,  LajHs,  the  composition  of  which 
agrees  almost  exactly  with  Winkler's  analysis.  In  this  case  the  type 
of  the  hydrogen  compounds  of  lanthanum  and  cerium  is  a  periodic 
fnuction  of  the  atomic  weight.  J.  B.  T. 

Atomic  Weight  of  Chromimn.  By  C.  Mefn'eke  {Annalen,  261, 
339 — o71).  —  The  author  has  made  a  careful  determination  of  the 
atomic  weight  of  chromium  by  estimating  (1)  the  quantity  of  silver 
and  of  chromium  in  silver  chromate  and  in  silver  chromate  am- 
monia, Ag3Cr04,-4XH3 ;  (2)  the  quantity  of  oxygen  in  these  two 
compounds  ;  (3)  the  quantity  of  oxygen  in  potassium  dichromate ; 
and  (4)  the  quantity  of  oxygen  and  of  chromium  in  ammonium  di- 
chromate. 

The  silver  chromate  ammonia  was  prepared  by  treating  an  aqueous 
solution  of  pure  silver  nitrate  with  a  solution  of  pure  potassium 
chromate,  and  crj-stallising  the  precipitate  twice  from  hot  ammonia ; 
the  silver  chromate  was  obtained  by  evaporating  an  aqueous  solu- 
tion of  the  ammonia  compound. 

The  potassium  dichromate  was  prepared  from  pure  potash  and 
pure  chromic  acid  ;  it  was  free  from  sulphuric  acid,  alkaline  earths, 
and  metals  of  the  iron  group.  The  ammonium  dichromate  Avas  ob- 
tained by  repeatedly  recrystallising  the  purest  commercial  salt;  it 
contained  0"2  per  cent,  of  potash. 

In  estimating  the  silver  and  the  chromium  in  the  silver  salts,  a 
weiglied  quantity  was  placed  in  a  porcelain  crucible,  covered  with 
dilute  alcohol,  and  digested  with  hydrochloric  acid,  first  at  the 
ordinary  temperature,  and  then  at  60 — 70''.  The  precipitated  silver 
chloride  was  washed  by  decantation  until  free  from  ckromium,  dried, 
and  weighed  in  the  original  crucible.  The  filtrate  and  washings  from 
the  silver  chloride  contain,  besides  chromium  chloride,  a  considerable 
quantity  of  silver  chloride,  which  is  kept  in  solution  by  the  chromium 
chloride ;  the  silver  was  precipitated  from  this  solution  with  hj'dro- 
o-en  sulphide  and  weighed  as  sulphate. 

The  oxvgen  determinations  were  made  by  a  modification  of  the 
method  described  by  Zulkowski  (/.  pr.  Chem.,  103,  351)  as  follows  : — 
The  salt  (about  0'5  gram)  was  dissolved  in  dilute  ammonia,  the  silver 
precipitated  with  potassium  iodide,  the  solution  warmed  and  filtered, 
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and  tlie  precipitate  washed  with  water;  the  filti-ate  and  washings 
were  mixed  with  solid  potassium  iodide  (5  to  6  grams),  then  with  a 
solution  of  pure  phosphoric  acid  (containing  about  2^  grams  of  phos- 
phoric anhydride)  and  dilute  (1  :  1)  sulphuric  acid  (1  c.c),  and 
titrated  with  sodium  thiosulphate.  A  special  form  of  burette  for  use 
in  very  accurate  analysis  is  described ;  the  titration  was  carried  out 
in  phosphoric  acid  instead  of  in  sulphuric  acid  solution,  as  the  end 
reaction  is  then  more  sharply  defined.  Instead  of  using  iodine  for 
standardising  the  thiosulphate  solution,  the  author  found  it  advan- 
tageous to  employ  potassium  diiodate  in  the  iodometric  analyses  of 
the  dichromates,  as  it  is  more  convenient  to  weigh,  and  its  solutions 
are  less  liable  to  undergo  change.  This  salt  was  prepared  by  evapo- 
rating a  solution  of  commercial  potassium  iodate  with  a  slight 
excess  of  iodic  anhydride,  the  product  being  puritied  by  recrystallisa- 
tion  ;  it  is  soluble  in  18'G3  parts  of  water  at  17°,  and  its  sp.  gr.  is 
3"955.  On  adding  potassium  iodide  to  a  neutral  solution  of  the 
diiodate,  the  folloAving  reaction  takes  place : — GKHIoOe  +  oKI  = 
ilKIOa  +  61  -F  3HnO,  1  atom  of  iodine  being  liberated  from  1  mol. 
of  the  diiodate.  In  presence  of  an  acid,  the  reaction  is  expressed  by 
the  equation  KHLOe  +  lOKl  -1-  IlHCl  =  llKCl  +  6H,0  +  121. 
Taking  the  atomic  weights  of  oxygen,  chlorine,  and  silver  as  lo'96. 
3o'37,  and  lu7'66  respectively,  the  atomic  weight  of  chromium,  calcu- 
lated from  the  proportion  4AgCl  :  Cr^Oa,  was  found  to  be  51'99  (maxi- 
mum, 52'12;  minimum,  51"92)  as  the  average  of  nine  experiments. 
From  the  average  of  four  estimations  of  the  oxygen  in  silver  chi'om- 
ate,  the  atomic  weight  was  found  to  be  52'00,  the  result  of  the  com- 
plete analysis  of  this  salt  being  on  the  average  Ag,0  =  69'8o6  per 
cent.,  Cr.Os  =  22-930  per  cent.,  and  O  =  7-228  per  cent,  (total  IQul-i 
pei^  cent.).  The  iodometric  estimations  in  the  case  of  silver  chrom- 
ate  ammonia  gave  O  =  6-007  per  cent,  as  the  average  of  six  ex- 
periments, from  which  the  atomic  weight  of  chromium  is  found  to 
be  52-0-1. 

The  average  of  12  determinations  of  the  oxygen  in  potassium  di- 
chromate  gave  Cr  =  51-91,  and  nine  experiments  with  ammonium 
dichromate,  Cr  =  51-94 ;  five  gravimetric  determinations  of  the 
chromium  in  ammonium  dichromate  gave  as  the  average  result 
Cr  =  51-99. 

The  extreme  values,  calculated  from  36  experiments,  are  52-12 
and  518o;  excluding  those  values  which  are  above  52  or  below 
51-9,  there  remain  28  lying  between  these  limits.  The  iodometric 
determinations,  which  are  probably  very  accurate,  give  as  the  average 
result  of  21  analyses  Cr  :=  51-94,  four  experiments,  which  gave 
values  below  51-9,  not  being  taken  into  account.  All  the  weights 
from  Avhich  the  above  results  are  calculated  are  reduced  to  0°  and  a 
vacuum. 

The  author  concludes  with  a  criticism  of  the  methods  employed  by 
other  chemists  for  determining  the  atomic  weight  of  chromium  ;  he 
considers  Rawson's  result  (Cr  =  52-01,  Trans.,  1889,  213),  is  highly 
trustworthy,  but  points  out  that  when  the  weights  are  reduced  to  0"* 
and  a  vacuum  the  above  value  becomes  51-98.  F,  S.  K. 
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Molybiovanadates.  By  C.  Feiedheim  (B-r.,  24,  1173—1184  ; 
compare  Abstr.,  1890,  1066). — The  analogous  behaviour  of  the  com- 
pounds of  tungsten  and  molybdenum  make  it  probable  that  the 
molvbdovanadates  can  be  considered  as  double  salts  like  the  tungsto- 
vanadates.  The  author  discusses  the  work  of  Gibbs  (Abstr.,  1884, 
161,  560,  713)  and  Milch.  {Dissertation,  Berlin,  1887),  who  have 
described  a  list  of  salts  of  so-called  complex  acids  obtained  b,y  th.e 
action  of  molybdic  acid  on  normal  ammonium  vanadate,  or  of 
vanadic  acid  on  acid  ammonium  moljbdate.  He  shows  that  the 
salts  of  these  complex  acids  can  also  be  considered  as  double  salts. 
Thus,  Milch,  by  the  action  of  molybdic  acid  on  normal  ammonium 
vanadate, obtained  the  compound  3(XH4).,0,2Y.05,4MO:,  +  11H,0.  The 
author  also  obtained  a  compound  of  the  same  composition,  together 
with  ammonium  divanadate.  He  considers  that  the  first  stage  of  the 
reaction  is  the  production  of  •2(NH4)oO,L>Vo03  and  2(XH4)20,2M03. 
These  two  compounds  then  act  on  one  another,  1  mol.  of  the  former 
combining  with  2  mols.  of  the  latter  to  form  the  double  salt  or  iso- 
morphous  mixture  {^B.^).X).2YJds  +  2:(XH4)oO,2MO,]  +  IIH^O, 
which  is  the  so-called  complex  salt  described  by  Milch.  Experi- 
ments under  varying  conditions  are  described,  and  equations  ai'e  given 
expressing  the  products  of  the  reactions  as  double  salts.  The  free 
acid  of  these  salts  could  not  be  obtained. 

The  author  finally  discusses  the  constitution  of  salts  of  complex 
acids  and  double  salts  in  general.  E.  C.  R, 

Vanadiuni  Fluorides.  ByE.  Petersen  {Ber.,  24.1307). — A  note 
regarding  the  priority  of  the  discovery  of  three  vanadium  fluorides, 
which  were  first  described  by  Piccini  and  Giorgio  in  1888,  and, 
shortly  afterwards,  independently  by  the  author.  J.  B.  T. 

Atomic  Weight  of  Osmium.  By  K.  Seubert  {Annalen,  261, 
257 — 272). — In  a  series  of  experiments  carried  out  some  time  ago, 
the  atomic  weight  of  osmium  was  found  to  be  191  as  the  average  of 
several  not  very  closely-agreeing  determinations  (compare  Abstr., 
1888,  921)  ;  the  author  has  undertaken  a  fresh  investigation  of  the 
subject  with  a  different  sample  of  the  metal  and  with  improved 
apparatus,  but  employing  the  same  method  as  before,  namely  the 
analysis  of  potassium  osmiochloride,  K^OsCle.  Ammonium  osmio- 
chloride,  (XH4)20s2Cl6,  was  also  analysed. 

Three  samples  of  the  potassium  salt  were  used  :  one  was  prepared 
directly  in  the  manner  described  below,  another  was  obtained  from 
the  sodium  salt,  and  the  third  was  a  portion  of  the  salt  remaining 
from  the  previous  experiments.  The  ammonium  osmiochloride  was 
prepared  fi-om  the  sodium  salt. 

In  preparing  potassium  osmiochloi'ide  and  the  corresponding 
sodium  salt,  it  was  found  advantageous  to  heat  the  mixture  of  finely- 
divided  metal  and  alkaline  chloride  in  a  stream  of  hydrogen  imme- 
diately before  passing  the  chlorine  ;  when  this  precaution  is  adopted, 
onlv  a  very  small  qaantity  of  osmium  chloride  sublimes  on  to  the 
cooler  portions  of  the  tube  ;  whereas,  when  it  is  neglected,  volatile 
products,  such  as  perosmic  acid,  are  formed  in  much  larger  quantities, 
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owing  to  the  metal   having  undergone  oxidation  bj  exposure  to  the 
air. 

Fusion  with  sodium  chloride  in  a  stream  of  chlorine  pi'oved  to  be 
the  easiest  method  of  pi'cparing  a  pure  double  salt ;  the  chlorine  is  so 
rapidl}-  absorbed  that,  unless  care  is  taken  to  provide  a  rapid  stream 
of  the  gas,  air  is  drawn  into  the  apparatus.  After  keeping  the  mix- 
ture at  a  dull-red  heat  for  some  time,  it  is  allowed  to  cool,  and  the 
dark  carmine-red.  mass  dissolved  in  pure  water ;  the  concentrated 
solutions  of  the  osmiochloride  do  not  change  very  quickly,  but  dilute 
solutions  soon  become  greenish,  a  black  powder  being  deposited,  and 
an  odour  of  perosmic  acid  observed  ;  solutions  of  potassium  and  am- 
monium osmiochloride  show  a  like  behaviour.  It  is  necessaiy, 
thei'efore,  to  employ  for  analysis  only  those  crystals  which  are  de- 
posited from  the  hot,  saturated  solution  in  the  coui\se  of  12  hours, 
and  to  use  only  small  quantities  of  ice-cold  water  in  washing  the 
salt. 

In  preparing  the  potassium  and  ammonium  salts  from  the  sodium 
salt,  a  concentrated  solution  of  the  latter  is  mixed  with  50  per  cent, 
alcohol  (1  vol.)  and  a  solution  of  pure  potassium  chloride  or  am- 
monium chloride  in  oO  per  cent,  alcohol  added  in  slight  excess  ;  the 
potassium  or  ammonium  salt,  as  the  case  may  be,  is  precipitated, 
almost  immediately,  as  a  dark-red,  crystalline  powder,  and  is  first 
washed  with  dilute  alcohol,  and  then  recrystalli.sed  from  hot  water. 
The  salts  were  dried  over  phosphoric  anhydride  under  reduced 
pressure  at  the  ordinary  temperature ;  in  this  way  they  are  not 
obtained  perfectly  anhydrous,  but  they  cannot  be  dried  at  higher 
temperatures  on  account  of  their  instability. 

The  analysis  was  carried  out  as  previously  described  in  the  case  of 
the  platinum  salts  (compare  Abstr.,  1881,  514),  except  as  regards  the 
estimation  of  the  osmium  in  the  potassium  osmiochloride  ;  these 
determinations  were  made  by  first  reducing  the  salt  in  a  stream  of 
hydrogen,  and  then  igniting  the  mixture  of  metal  and  potassium 
chloride  in  a  platinum  boat  in  a  platinum  tube  in  a  stream  of 
hydrogen,  until  the  whole  of  the  potassium  chloride  is  volatilised. 

The  average  of  the  16  analyses  of  the  potassium  salt  gives  Os  = 
190'8  (O  =  15"96).  The  tAvo  determinations  of  the  percentage  of 
metal  in  the  ammonium  salt  gave  Os  =  190'76 ;  as  this  result  is. 
in  all  probability,  too  high,  owing  to  the  presence  of  oxychloride  i]i 
the  salt  employed,  it  may  be  neglected.  The  atomic  weight  of 
osmium  is,  therefore,  to  be  taken  as  190"3  ;  its  true  value  is  not 
known  within  about  0'2  per  cent.,  but  it  is  certainly  less  than  that  of 
iridium.  F.   S.   K. 

Atomic  Weights  of  the  Platinum  Metals.  By  K.  Selbert 
(Aimahn,  261,  272—279  ;  compare  Abstr.,  1888,  1043).— The  latest 
determinations  of  the  atomic  weights  of  gold,  and  of  the  metals  of 
the  platinum  group  account  for  the  anomalies  previously  ob.served 
in  the  classification  of  these  metals  according  to  the  natural  system  ; 
the  order  in  which  they  are  now  to  be  placed  is  the  following : — 
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Rutlienium 101  "4 

Osmium    190-3 


Rhodium    1027 

Iridium. 192'5 


Palladium 106-35  I     Silver 107-66 

Platinum    19-4-3     |     Gold  196-7 

F.  S.  K. 


Mineralogical   Chemistry. 


Aurichalcite.  By  S.  L.  Pexfield  (Ame)-.  J.  Sci.,  41, 106—109).— 
As  some  question  still  exists  regarding  the  composition  of  aurichal- 
cite, the  author  has  analysed  a  specimen  of  unusual  purity  from  an 
unknown  locality  in  Utah.  The  mineral  occurs  in  small,  flattened, 
prismatic  crystals  in  narrow  seams  in  an  impure  linionite.  Analysis 
fi-ave  the  following  results  : — 


COo. 

CuO. 

ZnO. 

H.O. 

CaO. 

Total. 

Sp.fft 

16-50 

20- S8 

52-18 

9-91 

0-86 

100-33 

3-52 

The  formula  is  2RC03,3R(OH)2,  in  which  R  is  Zn  and  Cu.  This 
is  the  same  as  that  proposed  by  Buttger  in  the  original  description  of 
aurichalcite  from  the  Altai.  B.  H.  B. 

Po-wellite,  a  Ne-w  Mineral  Species.  By  W.  H.  Melyclle  (Amer. 
J.  Sci.,  41,  138 — 141). — This  new  mineral  was  found  with  boruite  at 
a  mine  in  Western  Idaho,  in  crystals  belonging  to  the  pyi-amidal 
system,  closely  allied  in  habit  and  development  to  scheelite.  It  has  a 
yellow  colour,  a  hardness  of  3-5,  and  a  sp.  gr.  of  4-526.  Analysis 
yielded  :  — 


M003. 

WO3. 

SiOo. 

CaO. 

MgO. 

T'e.03. 

Total. 

58-58 

10-28 

3-25 

25-55 

0-16 

1-65 

99-47 

Calcium  molybdate  has  never  before  been  observed  in  nature.  It 
fills  a  gap  existing  in  the  series  of  isomorphous  minerals,  of  which 
scheelite  is  the  type.  The  new  mineral  is  named  in  honour  of  the 
Director  of  the  U.S.  Geological  Survey.  B.  H.  B. 

Columbite  and  Tantalite  from  the  Black  Hills  of  South 
Dakota.  By  W.  P.  Headden  (Amer.  J.  ScL,  41,  89— 102).— Since 
1884,  when  the  occurrence  of  columbite  in  the  Black  Hills  w^as  first 
noticed,  the  mineral  has  been  found  at  a  number  of  localities  in 
Pennington  Co.,  and  in  the  Nigger  Hill  district  in  Lawrence  Co.  The 
author  gives  the  results  of  analyses  of  specimens  of  columbite  from 
different  localities  in  the  Black  Hills.  In  eight  specimens  from  the 
Etta  mine,  the  amount  of  tantalite  increases  with  the  specific  gravity. 
This  emphasises  the  fact  that  these  various  isomorphous  mixtures  not 
only  occur  at  the  same  locality,  but  may  even  form  the  individual 
members  of  groups  of  crystals.     They  all  have  the  form  of  columbite, 
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but  tlie  ratio  of  Nb  :  Ta  gradually  changes  from  6  : 1  to  0  :  2.  Of  the 
20  specimens  analysed,  7  of  thcni  contain  the  Nb  and  Ta  in  the 
ratio  of  3:2,  4  in  the  ratio  of  1:1.  and  1  in  the  ratio  of  1  :  1^. 
The  well-known  tantalite  from  I^orth  Carolina  gives  the  formula 
eRTa.Oo  +  4RNb20„  while  the  columbite  from  Northfield,  Massa- 
chusets,  and  from  the  Yolo  mine,  South  Dakota,  gives  the  formula 
SRTaoOr,  +  4RNb306.  If  these  specimens  are  real  tantalites  and 
columbi<^es  respectively,  there  is  an  overlapping  of  specific  gravity  and 
cbemical  composition  which  destroys  their  value  as  guides  in  deter- 
mining these  minerals,  Avhen  the  columbite  and  tantalite  molecules 
are  nearly  equal  in  number.  There  is  probably,  cbemically,  no  sharp 
line  between  them ;  but  the  author  has  so  far  been  unable  to  deter- 
mine the  superior  limit  of  tantalic  acid  compatible  with  the  columbite 
form. 

A  mineral   from  Turkey   Creek,   Colorado,   gave,  on  analvsis,   the 
followins:  results  : — 


NbsOs. 

Ta.205. 

SnOo. 

FeO. 

MnO. 

CaO. 

WO,. 

73-45 

2-74 

0-21 

11-32 

9-70 

0-61 

1-14 

This  is  an  almost  typical  columbite,  but  is,  like  the  Dakota  columbites, 
rich  in  manganese. 

Manganese  columbite  occurs  on  the  Advance  Claim,  in  Pennington 
Co.,  South  Dakota,  in  a  vein  of  granite.  It  has  a  sp.  gr.  of  6170. 
An  analysis  of  one  of  the  largest  crystals  gave  the  fallowing  re- 
sults : — 


NboOs. 

Ta.05. 

SnOo. 

FeO. 

MnO. 

Total. 

47-22 

34  27 

0-32 

1-89 

16-25 

99-95 
B.  H.  B 

Artificial  Formation  of  Amphibole.  By  K.  Croustchoff 
(^Compt.  rend.,  112,  677 — 679). — The  following  substances  are  intro- 
duced successively  into  glass  flasks  :  an  aqueous  solution  of  dialysed 
silica,  containing  3  per  100,  an  aqueous  solution  of  dialysed  alu- 
minium hydro.xide,  an  aqueous  solution  of  dialysed  ferric  hydroxide, 
feiTOus  hydroxide,  lime-water,  magnesium  hydroxide  sus^Dended  in 
water,  and  a  small  quantity  of  a  solution  of  potassium  and  sodium 
hj-droxides.  The  flasks  are  then  made  vacuous,  and  are  sealed  up 
and  heated  at  550°  for  three  months.  The  glass  is  strongly 
attacked,  and  on  the  sides  of  the  flask  are  seen  small,  very  brilliant, 
almost  black,  flattened  prisms  of  hornblende,  with  the  face  (010) 
predominant,  (110)  often  well  developed,  and  (100)  and  (Oil) 
sometimes  distinctly  visible,  the  angle  (Oil)  (Oil)  being  148°  28'. 
The  optical  sign  is  negative,  the  extinction  (001)  (010)  =  17°  56', 
and  the  polychroism  is  not  intense.  The  crystals  had  the  composi- 
tion : — 

SiOj.      AI0O3.   Fe.Oa.      FeO.       MgO.        CaO.      ]N"a,0.    K.O.      Loss. 

42-35     8-11     7-91     1011     14-33     13-21     2-i8     1-87     0-91  =  10098 

Four  other  minerals  were  formed  at  the  same  time,  namely,  small, 
pale-green  prisms,    Avhich  seem  to   be  a  pyroxene;     colourless,    iso- 
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tropic,  rounded  grains  of  a  zeolite  ;  small,  distinct,  limpid  crystals 
of  quartz  ;  thin,  colourless,  rhombic  lamellce,  with,  the  optical  pro- 
perties of  orthose  (adularia).  C.  H.   B. 


Organic    Chemistry. 


The  Reaction  Capacity  of  Chlorotrimethylene  and  some 
Allied  Compounds.  By  G.  GubTAY.sox  (J.  pr.  Chem.  [2],  43, 
396 — 402). — The  author  has  isolated  chlorotrimethylene  from  the  pro- 
duct of  the  action  of  chlorine  on  trimethylene ;  it  is  a  liquid  of 
pleasant,  sweet  odour,  lighter  than  water,  in  which  it  is  insoluble, 
and  boils  at  43°  (744  mm.)  ;  it  is  to  be  treated  of  in  a  future  com- 
munication. 

Chlorotrimethylene  and  dichlorotrimethylene  were  sealed  up  in 
tubes  with  bromine  in  the  proportions  C3H5CI  +  Br^  and  CsHiCl. 
+  Br,,  after  the  manner  previously  described  by  the  author  {Ann. 
Chim.  Pliijs.  [5],  2).  Several  such  tubes  were  prepared  and  kept  in 
the  dark  at  16 — 18°;  from  time  to  time  a  tube  was  broken  by  being 
shaken  in  a  stoppered  vessel  containing  potassium  iodide  solution,  the 
liberated  iodine  was  estimated,  and  the  amount  of  uncombined 
bromine  i-emaining  in  the  tube  thus  determined.  In  this  way  the 
progress  of  the  two  reactions  could  be  watched  under  similar  con- 
ditions. The  results  given  show  that  chlorotrimethylene  combines 
more  rapidly  with  bromine  under  these  conditions  than  dichlorotri- 
methylene does;  thu.s,  after  81  days,  31'63  per  cent,  of  bromine  was 
still  uncombined  in  the  chlorotrimethylene  tube,  while,  after  84  days, 
51"32  per  cent,  remained  uncombined  in  the  dichlorotrimethylene  tube  ; 
moreover,  in  the  former  only  1'2  per  cent,  of  the  bromine  which  had 
disappeared  was  found  as  hydrogen  bromide,  whereas  as  mucli  as 
12  per  cent,  was  so  found  in  the  latter.  Similar  experiments  with 
trimethylene  showed  that  it  combines  more  rapidly  with  bromine 
than  either  of  the  above  chloro-substitntion  products. 

Wislicenus  has  shown  (Annalen,  248,  308)  that  of  the  two  chloro- 

propylenes  that  which  has  the  formula       11  is  much  moi'e  stable 

towards  alcoholic  potash  than  its  isomeride;  the  author  has  treated 
chlorotrimethylene  and  allyl  chloride  under  similar  conditions  with 
alcoholic  potash,  and  finds  that  the  former  is  much  more  stable  towards 
this  reagent  than  the  latter.  All  the  experiments  hitherto  made  show 
that  of  the  isomerides  of  the  formula  C3H5CI  chlorotrimethylene  is 
the  most  stable  towards  alcoholic  potash. 

Chlorotrimethylene  is  somewhat  more  easily  decomposed  by  water 
than  dichlorotrimethylene.  A.   G.  B. 

Dimolecular  Ethyl  Cyanide.  By  P.  S.  Burns  (J.  pr.  Chem. 
[2],  43,  406—408;  compare  Abstr.,  1889,  114,  bl7).—Benzoylimklo- 
■propionylethyl  cyanide,  COPh-N^CEt-CnHi'dST,  is  obtained  by  warming 
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a  mixture  of  benzoic  cliloride  Avith  imidopropionyletliyl  cyanide,  in 
molecular  proportion,  in  ether  on  the  water-bath,  evaporating  the 
ethei',  neutralising  the  aqueous  solution  of  the  residue  with  ammonia, 
and  recrystalli.sing  the  pi'ecipitate  from  alcohol ;  it  forms  beautiful 
needles  melting  at  198°,  and  sparingly  soluble  in  cold  alcohol  and 
ether.     The  hi/drochloride  crystallises  in  slender  needles. 

a-Imidopropionylhenzoyle^liyl  cyanide,  XH!CEt*CMe(CX)"COPh, 
isomeric  with  the  above,  is  obtained  when  the  product  of  the  action 
of  sodium  on  ethyl  cyanide,  that  is,  the  mixture  of  XaCX  and 
CeHgXaX;;,  Is  suspcuded  in  light  petroleum  and  acted  on  by  benzoic 
chloride ;  it  separates  from  the  tiltrate  as  a  pale-yellow  oil.  It  is 
decompo>ed  by  hydrochloric  acid,  and  this  proves  that  it  is  not 
identical  with  the  foregoing  compound. 

When  phthalic  anhydride  is  melted  with  imidopropionj-lethyl 
cyanide  in  molecular  px'oportion,  phthalimide  and  propionylethyl 
cyanide  (a-cyanodiethyl  ketone)  are  formed. 

O.v imidopropionyletliyl  cyanide,  XOH!CEt*CHMe*CN,  obtained,  by 
shaking  the  aqueous  solutions  of  hydroxylamine  and  imidopropionyl- 
etliyl cyanide,  in  molecular  proportion,  and  extracting  with  ether, 
crystallises  in  slender  needles,  and  melts  at  42°.  The  hydrocJdoride 
and  zincocMoride  were  obtained.  A.   G.  B. 

Boiling  Point  of  Diisopropylcarbinol.  By  G.  Poletaeff  (Ber., 
24,  1308 — 1314). — Diisopropyl  ketone,  prepared  by  the  distillation 
of  calcium  isobutyrate.  does  not  reduce  ammoniacal  silver  solution,  as 
stated  by  Miinch.  Diisopropylcarbinol  is  best  obtained  from  the 
ketone  by  treatment  with  sodium  amalgam  in  considerable  excess ; 
1  he  liquid  is  at  first  cooled,  but,  as  the  reaction  approaches  com- 
pletion, the  application  of  heat  is  necessary ;  the  operation  extends 
over  two  months.  The  alcohol  boils  at  140°  under  a  pressure  of 
760  mm. ;  not  at  131"5°,  as  stated  by  ]Miinch.  The  sp.  gr.  is  0"8445 
at  0°/4°,  and  the  coefficient  of  expansion  between  0'  and  20"^  =:  0'00094 ; 
the  refractive  index  for  Ha  1-42047,  and  for  Hy  =  l-431o6.  On 
oxidation  with  chromic  anhydride,  diisopropyl  ketone,  isobutyric 
acid,  acetone,  and  acetic  acid  are  formed.  Diinopropylcarhiuyl  acetate 
is  prepared  by  heating  the  alcohol  with  acetic  anhydride  in  a  sealed 
tube  for  12  hours  at  120°  ;  it  boils  at  lo9'7'^  under  a  pressure  of  752 
mm.,  has  a  sp.  gr.  of  0"8856  at  0'/4^,  and  an  expansion  coefficient, 
from  0 — 20',  of  O'OOIOI.  The  alcohol  is  regenerated  by  heating  with 
alcoholic  potash. 

Applying  the  above  boiling  point  to  the  expression  MeOH  + 
2Pr^0H  -  CHPr^,-OH  =  2H2O,  that  is  to  say,  60°  +  (82-8  x  2) 
—  140°  =  85'6°,  42'8°  is  obtained  as  the  equivalent  for  1  mol.  of 
water;  the  value  previously  obtained  from  methylisopropylcarbinol 
is  40'3°,  therefore  41 '0°,  the  mean  of  these  two  numbers,  may  be  con- 
sidered to  be  the  constant  for  calculating  the  boiling  point  of 
secondary  alcohols  with  secondary  radicles.  J.  B.  T. 

Euly  te.  By  A.  Axgeli  (Ber.,  24, 1303— 1305).— Eulyte,  C.n.'^S)-, 
which  is  formed  by  the  action  of  nitric  acid  on  citraconic  acid,  is 
not  altered  by  treatment  with  acetic  anhydi-ide  and  benzoic  chloride, 
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oi'  with  hydroxylamine  or  phenylbydrazine.  When  heated  with 
sulphuric  acid,  or  hydrochloric  acid,  under  jiressure,  decomposition 
takes  place  ;  hy  the  action  of  alkalis  at  the  ordinary  temperature, 
nitrous  acid  is  eliminated,  and  on  the  addition  of  iodine  to  the  solu- 
tion, iodoform  is  deposited  in  considerable  quantity. 

By  the  distillation  of  eulyte  with  hydrogen  potassium  sulphate  and 
a  little  powdered  pumice,  nitrous  fumes  are  evolved,  and  a  yellow, 
viscid  liquid  is  obtained;  this  is  probably  a  rf/A-ef owe  of  the  formula 
CeHeXoOe ;  it  does  not  react  with  orthophenylenediamine.  On  treat- 
ment with  phenylbydrazine  in  dilute  acetic  acid  solution,  a  diplienyl- 
liydrazonc,  Cis^^i^sOi,  is  deposited,  which  crystallises  from  alcohol 
in  orauge-yellow  plates  melting  at  110 — 111°.  J.  B.   T. 

Solvent  for  Cellulose.  By  C.  F.  Ceoss  and  E.  J.  Bevax  (Cliem. 
Neivs,  63,  6G). — The  authors  find  that,  by  dissolving  zinc  chloride  in 
twice  its  weight  of  hydi'ochloric  acid,  a  solution  of  sp.  gr.  1*44  is 
obtained,  which  dissolves  cellulose  instantly  without  sensible  modifi- 
cation, and  hence  provides  a  useful  solvent,  especially  suitable  for 
the  chemical  or  microscopical  investigations  of  the  vegetable  fibres. 

D.  A.  L. 

Action  of  Nitric  Acid  on  Acetonylacetone.  By  A.  Axgeli 
{Ber.,  24,  1305 — 1306). — On  warming  acetonylacetone  with  5  parts 
of  concentrated  nitric  acid,  an  energetic  reaction  occurs,  and,  on 
-jooliug',  large,  colourless  crystals  are  deposited  which  melt  at 
128 — 129".  The  compound  has  the  formula  CgHiXoOa,  and  is  readily 
soluble  in  benzene,  acetone,  or  ethyl  acetate  ;  it  is  not  acted  on  by 
alkaline  carbonates,  but  dissolves  in  aqueous  alkalis  with  a  yellow 
colour,  and  does  not  give  the  nitroso-reaction.  The  plienylliydrazone, 
CcHjX-iOiiXoHPh,  crystallises  from  alcohol,  on  the  addition  of  light 
])etroleum,  in  small,  yellow  needles  and  melts  at  161°  with  decomposi- 
tion. The  author  suggests  one  or  other  of  the  following  formulae  for 
the  ketone  :— 

^co-c:xo'  ^co— c-xo 

J.  B.  T. 

Dibutyryl  and  Di-isovaleryl.  By  H.  Klixger  and  L.  Schmitz 
{Her.,  24,  1271 — 1276). — The  results  of  the  investigation  of  the  con- 
stitution of  isobenzile,  which  have  shown  it  to  be  diphenylacetjdene 
benzcate  (this  vol.,  p.  931),  mnke  it  probable  that  the  supposed  di- 
butyryl of  Freund  (Annalen,  118,  33)  and  the  di-isovaleryl  of  Briihl 
(Abstr.,  1879,  .520)  have  a  similar  constitution.  It  has  already  been 
pointed  out  by  Y.  Meyer  that  the}'  cannot  be  really  a-diketones,  as 
they  are  colourless  substances  (Ber.,  21,  809,  footnote).  The  authors 
have,  therefore,  re-examined  these  compounds,  and  the  results  already 
obtained  shoAv  that  in  all  probability  they  are  also  ethereal  salts  of 
glycols. 

Dibutyryl  was  obtained  in  the  manner  described  by  Miinchraeyer 
(Abstr.,  1886,  350),  namely,  by  acting  on  an  ethereal  solution  of 
butyric  chloride  Avith  sodium  wire.  It  is  obtained  as  an  oil,  and  boils 
at  155 — 165°  under  a  pressiire  of  12  mm.     On  warming  with  alcoholic 
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potash,  it  yields  butyric  acid,  and  a  yellowish  oil  which  boils  at 
180—100°  and  has  the  composition  C^HigOo.  This  has  in  all  prob- 
ability the  constitution  OH-CHPi-^-COPi-",  and  may  be  termed '^K/v/oirt. 
It  combines  with  phenylhydraziue,  formini^  a  hydrazoue  crystallising- 
in  straw-yellow  needles  and  melting  at  135°.  The  supposed  dibutyryl- 
monoxirae  obtained  by  Miinchmeyer  (loc.  cif.)  is  probably  butyro'in- 
monoxirae.  When  butyroin  is  boiled  with  aqueous  potash  in  presence 
of  air,  it  yields  dipropylglycollic  acid,  OH-CPi-^-zCOOH,  just  as  benzoin 
yields  benzilic  acid.  The  new  acid  crystallises  from  water  in  long, 
white  needles,  melts  at  72 — 73°,  and  yields  a  barium  salt, 

[OH-CeHu-COOJjBa, 

crystallising  in  white  scales.  From  these  results  there  can  be  little 
doubt  that  dibutyrvl  is  in  reality  dipropylacetylene  dihxityrate, 
CH,-[CH,],-C00-CPi-:CPi-00C-[CHo],-CH3. 

Di-isovaleryl  is  obtained  in  a  similar  manner  to  dibutyryl  from 
isovaleric  chloride.  It  distils  with  slight  decomposition  at  15o — 105"^ 
under  12  mm.  pressure,  and  is  resolved  by  alcoholic  potash  into  valeric 
acid  and  an  oil  which  boils  at  85 — 95°  under  a  px-essure  of  12  mm., 
has  the  composition  CioHmOo,  and  is  in  all  probability  isovaleroin, 
CiH9-CO-CH(OH)-C4H9.  it  combines  with  phenylhydraziue,  and  on 
heating  with  potash  in  presence  of  air,  forms  a  new  acid,  apparently 
di-isohxiylglycoUic  acid,  OH-C(C4H9).,-COOH.  which  crystallises  from 
water  in  long,  white  needles  melting  at  ll-t^.     Hence  it  appears  that 

,       ,.,..,       ,  ,        ,.\        ,  C^H/COO-C-QHs 

di-isovaleryl  is  di-isobutylacetylene  di-isovalerate.,  „  ^^   „  -.^  r'  ri  xr  • 

H.  G.  C. 
Angelic  Acid.  By  E.  Schmidt  {Arch.  Fhnrm.  [2],  29,  68—71). 
— Finding  that  a  sample  of  angelic  acid  25  years  old  was  pure 
methylcrotonic  acid,  the  author  supposed  that  the  conver.sion  had 
come  about  simply  by  long  keeping,  especially  as  Demarcay  (Compt. 
rend.,  10,  S3,  906j  has  shown  that  the  application  of  heat  causes  the 
change.  Further  examination  of  other  samples,  even  50  years  old, 
shows,  however,  that  angelic  acid  can  be  preserved  unchanged.  Xot- 
"withstanding  the  assertions  made  in  text-books  that  this  acid  exists 
in  angelica  root,  either  in  the  free  state  or  as  an  ethereal  compound 
from  which  distillation  wuth  water  sets  it  free,  it  is  jirobable  that  the 
acid  is  a  decomposition  product  of  some  unknown  compound  occurring 
in  the  root.  J.  T. 

Substitution  Derivatives  of  Succinic  Acid.  By  C.  A.  Bisch- 
OFF  (Ber.,  24,  1061 — 1071:;. — Xo  isomeride  of  succinic  acid  could 
be  obtained  by  dissolving  succinic  anhydride  in  water  at  low 
temperatures.  An  attempt  to  isolate  isomerides  of  methyl-  and  ethyl- 
nuccinic  acids  by  fractional  crystallisation  from  benzene  and  chloro- 
form also  gave  negative  results.  In  order  to  ascertain  whether 
derivatives  of  glutaric  acid  are  formed  as  secondary  products  in  the 
preparation  of  substituted  succinic  acids  from  ethyl  malouate,  ethyl 
ethylpropenyltricarboxylate  was  prepared  as  formerly  de-cribed 
(Abstr.,  1890,  743;,  and  then  hydrolysed.     Xo  ethylglutaric  acid  was 
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obtained,  but  the  two  symmetrical  ethylmetliylsuccinic  acids  were 
again  found  in  the  distillate,  the  anhydrides  of  these  acids  having- 
very  nearly  the  same  boiling  points.  In  the  preparation  of  the  two 
symmetrical  diethylsuccinic  acids  also  no  glutaric  acid  was  obtained. 
The  anhydrides  of  these  two  acids  have  nearly  the  same  boiling 
point.  Attempts  to  obtain  an  optically  active  diethylsuccinic  acid 
Avere  not  successful. 

The  author  gives  a  list  of  the  substitution  products  of  succinic 
acids  which  have  up  to  the  present  been  prepared,  together  with 
their  melting  points.  The  monosubstitution  derivatives  all  melt  at 
91 — 114°,  the  symmetrical  di-derivatives  at  115 — 138°,  the  asym- 
metrical dimethyl-  and  all  tri-derivatives  at  139 — 141°,  the  parasym- 
metrical  di-derivatives  at  154 — 197°,  and  tetramethyl succinic  acid 
at  200^  The  only  exceptions  to  this  rule  are  the  monobenzyl-, 
diphenyl-,  and  Zelinsky's  mesoethylmethylsuccinic  acid,  and  alsa 
succinic  acid  itself.  H.   C. 

Theoretical  Results  of  Studies  in  the  Succinic  Acid  Group. 

By  C.  A.  BisCHCiKF  (Ber.,  24,  lu74 — 1065). — To  explain  the  isomerism 
of  derivatives  of  succinic  acid,  the  author  formerly  put  forward  a 
theory  of  dynamical  isomerism  (Abstr.,  1890,  723),  according  to  which 
the  rotation  of  singly  bound  carbon  atoms  may  be  limited,  owing  to 
the  vibrations  of  the  atomic  complexes  in  the  molecule  causing  inter- 
ference with  one  another.  If  this  interference,  or,  as  the  author  terms 
it,  "  collision,"  takes  place  between  carboxyl  groups,  it  will  probably 
be  attended  with  loss  of  water  and  the  formation  of  an  anhydride. 
On  the  other  hand,  collision  between  alkyl  groups  might  result  in 
limitation  of  the  free  rotation  of  the  carbon  atoms  with  which  they 
were  united,  and  the  consequent  occurrence  of  isomerides. 

On  the  latter  assumption,  the  occurrence  of  isomeric  trimethylsuc- 
cinic  acids,  said  to  have  been  recently  obtained  by  Zelinsky  and 
Besredka,  would  be  in  perfect  accordance  with  the  theory.  Careful 
consideration  of  Zelinsky  and  Besredka's  results  leads,  however,  to 
the  conclusion  that  the  isomeric  trimethylsuccinic  acid  was  in  reality 
dimethvlglutaric  acid,  and  that  up  to  the  present  only  one  trimethyl- 
succinic acid  has  been  obtained.  H.   C. 

Dynamical  Hypothesis  in  its  Application  to  the  Succinic 
Acid  Group.  By  C.  A.  Bischoff  {Bey.,  24,  1085— 1095).— The 
dynamical  hypothesis,  explained  in  a  former  paper  (Abstr.,  1890,  723), 
is  applied  to  the  cases  of  isomerism  among  the  succinic  acid  deriA'a- 
tives.  It  is  necessary  to  assume  with  Wislicenus  that  cai'boxyl  is 
repelled  by  carboxyl,  with  Baeyer  that  methyl  is  only  slightly  re- 
pelled or  even  attracted  by  methyl,  and  also  that  carboxyl  repels 
methyl.  The  influence  of  the  attraction  of  methyl  or  alkyl  groups  for 
one  another  would  bring  about  a  proximity  of  the  carboxyl  groups. 
From  this  would  result  the  ready  formation  of  anhydrides  and  in- 
creased conductivity  noticed  in  the  higher  substituted  succinic  acids. 
If  under  any  influence,  sitcli  as  that  of  a  dehydrating  agent,  carboxyl 
were  brought  into  proximity  with  carboxyl,  and  the  agent  then  re- 
moved, the  tAvo  carboxyl  groups  Avould  repel  one  another,  unless  the 
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counter-attraction  oP  two  alkjl  groups  for  one  another  overcame  tlio 
repulsion.  This  repulsion  also  would  be  counteracted  by  the  tendency 
of  an  alkyl  group  to  repel  carboxyl,  and  therefore  the  separation  of 
oarboxyl  from  carboxyl  could  only  be  effected  with  difficulty.  This 
explains  the  fact  that  asymmetrical  dimethylsuccinic  acid  only  exists 
in  one  modification,  and  trimethylsuccinic  acid  exists  probably  in  two 
active  enantiomorphic  forms,  the  ordinary  acid  being  a  mixture  of 
the  two. 

The  further  application  of  the  hypothesis  to  the  succinic  acids  is 
fully  discussed  by  the  author  with  the  aid  of  diagrams.  It  has  the 
advantage  over  that  of  Meyer  and  Riecke  (Abstr.,  1888,  549)  that  no 
assumptions  are  made  as  to  so-called  positive  or  negative  groups,  and 
the  conception  of  attinity  is  as  fai'  as  possible  excluded  in  favour  of  a 
{purely  mechanical  attraction  or  repulsion.  H.   C. 

Oxidation  Products  of  Brominated  Thiophens.     By  G.  Cia- 

MiciAX  and  A.  AxuKi.i  (Ber.,  24,  lo-iT — IG-Jlj. — The  dibromomale'ic 
anhydride  obtained  from  tetrabromothiophen  and  nitric  acid  (this 
vol.,  p.  427)  melts  at  117 — 118°,  even  after  re])eated  distillation  in  a 
stream  of  dry  cai-bonic  anhydride  and  crystallisation  from  a  mixture 
of  benzene  and  light  petroleum,  whereas  that  obtained  from  maleic 
acid  melts  at  114 — 115".  When  the  supposed  dibromacetj-lacrylic 
acid  prepared  from  a-tribromothiotolen (Zoc.  cit.)'\s  I'educed  with  sodium 
amalgam  in  the  presence  of  sulphuric  acid,  ether  extracts  an  oily 
product  which,  on  dissolving  in  chloroform  and  treating  with  bromine, 
yields  a  compound  which  crystallises  from  chloroform  in  colourless 
needles,  melts  at  114 — 115°,  and  has  all  the  properties  of  dibromo- 
levulinic  acid.  When  tetrabromothiophen  (3  grams)  is  dissolved  in 
90  per  cent,  acetic  acid  (50  c.c),  and  boiled  with  chromic  anhj'dride 
(5  grams),  bromine  is  evolved,  and  a  reddish-yellow,  crystalline 
powder  separates,  which  is  very  sparingly  soluble  in  the  ordinary 
solvents,  and  is  purified  by  crystallisation  from  a  large  quantity  of 
boiling  xylene  ;  it  has  the  composition  represented  by  the  formula 
Cr,BriS20),  does  not  melt  at  310°,  but  sublimes  without  decomposition 
when  heated  on  platinum  foil  ;  it  dissolves  in  alkalis  with  a  brown 
colour,  and  hydrogen  sulphide  is  evolved  on  heating  with  phenyl- 
hydrazine.  A  second  compound  separates  in  yellow^  flocks  on  adding 
light  petroleum  to  the  xylene  filtrate  from  the  red  compound.  A  red 
compound  closely  resembling  that  above  described  is  also  obtained 
by  treating  a-tribromothiotolen  with  chromic  anhydride.  When 
aa.'-dibromothioxylen  and  aa'-methylphenyltribromothiophen  are  oxi- 
dised with  nitric  acid,  semi-solid  or  amorphous  substances  are  formed 
whose  purification  is  difficult ;  better  results  may,  however,  be  obtained 
by  varying  the  conditions  of  the  experiments. 

The  concluding  portion  of  the  paper  is  devoted  to  a  discussion  of 
the  configuration  of  thiophcn,  pyrroliue,  and  furfui-an.        A.   R.  L. 

So-called  Isothiocyanoethyls-ulphine.  By  A.  Miolati  (Annalen, 
262,  61 — 81). — The  compound  obtained  by  Glutz  (Annalen,  153,  313) 
by  treating  ethylenethiocarbimide  with  tin  and  hydrochloric  acid, 
and  named  by  him  isothiocyanoethylsulphine  chloride,  has  the  con- 
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stitution  I      ■     ^>C!2>H,HC1,  and  should  tlierefore  be  called  /<-imido- 

metliylene  ethylene  bisulphide  hydrochloride  ;  its  formation  from 
ethylenethiocarbiniide  is  most  easily  explained  by  assuming  tliaC  an 
intermediate  joroduct  of  the  constitution  SH'CH^'CHo'S'CO'XH.,  is 
first  formed  by  the  addition  of  1  mol.  HoO. 

/<-Imidomethylene  ethylene  bisulphide  hydrochloride  is  obtained 
when  ethylenethiocai'bimide  is  boiled  for  a  long  time  with  concen- 
trated hydrochloric  acid,  but  it  is  best  prepared  by  heating  ethyleue- 
thiocarbimide  with  excess  of  tin  and  concentrated  hydrochloric  acid  ; 
the  stannocliloride,  (C3H5S2X);,H2SnCl4,  is  deposited  from  the  cold 
filtered  solution,  and  can  be  purified  by  recrystallisation  from  hot 
water.  The  hydrochloride,  obtained  by  decomposing  the  stanno- 
chloride  with  hydrogen  sulphide  and  evaporating  the  filtered  solution, 
crystallises  from  hot  alcohol  in  nacreous  scales,  but  it  cannot  be  freed 
from  ammonium  chloride  without  considerable  loss  ;  the  preparation 
employed  in  the  experiments  described  below  contained  a  little 
ammonium  chloride.  When  the  hydrochloride  is  oxidised  with  nitric 
acid  of  sp.  gr.  1'52,  it  is  converted  into  ethylenedisulphonic  acid 
(m.  p.  104°,  corr.),  and  when  treated  with  jjotassium  carbonate,  it 
yields  ammonia  and  diethylene  tetrasnlphide. 

The  free  imidomethylene  ethylene  bisulphide  can  be  obtained  by 
shaking  the  hydrochloride  with  potassium  carbonate  and  ether,  and 
then  evajiorating  the  ethereal  solution ;  it  is  a  colourless  oil,  having  a 
slight  mercaptan-like  odour,  and  it  decomposes  on  exposure  to  the 
air,  with  formation  of  diethylene  tetrasnlphide.  It  is  insoluble  in 
water,  gives  with  silver  nitrate  a  coloui'less  silver  derivative,  and  is 
quickly  decomposed  by  cold  dilute  alkalis.  The  hydriodide, 
C4H-:S.;X,HI,  is  obtained  when  the  hydrochloride  of  the  base  i.s 
warmed  with  methyl  iodide  in  alcoholic  solution ;  it  crystallises  in 
colourless  needles,  turns  brown,  and  melts  at  182 — 184'^  with  com- 
plete decomposition,  and  is  very  i-eadily  sokible  in  water  and  hot 
alcohol. 

PTT  'S 
Metliylimidomethylene  ethylene  bisulphide,  '  „'  ^C!XMe,  prepared 

CHo.S 

by  decomposing  the  hydriodide  with  alkalis,  is  an  oil ;  it  quickly 
decomposes  with  evolution  of  methylamine,  being  converted  into  a 
colourless,  amorphous  compound,  probably  diethylene  tetrasulphide. 

Acetylimidomethylene  ethylene  hisiiJphide,  i      "     ">C!NAc,  is  formed 

when  the  hydrochloride  of  the  base  is  boiled  with  excess  of  acetic 
anhydride  ;  it  crystallises  from  alcohol  and  benzene  in  thin  plates, 
melts  at  69°,  and  is  readily  soluble  in  alcohol  and  benzene,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  water;  it  is  decomposed 
by  alkalis,  and  when  warmed  Avith  benzoic  chloride  it  is  converted 
into  a  crvstalline  compound,  probably  the  benzovl  derivative,  Avhich 
melts  at  141—143°. 

Oximidomethyleite  ethylene  hisulphide,    '      '  ^]>C;X-OH,  can  be  ob- 

tained   by  warming  the  hydrochloride   with   hydroxylamine  hydro- 
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chloride  in  faintly  alkaline  solution,  and  then  allowing  the  filtered 
solution  to  cool ;  it  crystallises  in  long,  colourless  needles,  melts  at 
12G^  (corr.),  and  is  almost  insoluble  in  cold  water,  but  readil}'  soluble 
in  hot  water,  alcohol,  glacial  acetic  acid,  alkalis,  and  acids ;  it  is  not 
decomposed  by  boiling  concentrated  hydrochloric  acid.  The  Jujdr- 
azone,  CsHioSjXo,  prepared,  by  Avarming  an  aqueous  solution  of  the 
hydrochloride  with  phenylhydrazine  hydrochloride  and  sodium 
acetate,  and  then  adding  sodium  carbonate,  crystallises  from  hob 
alcohol  in  greyish  plates,  melts  at  88^,  and  is  insoluble  in  hot  water, 
and  only  sparinglv  soluble  in  ether,  but  readily  in  alcohol. 

Ethylimidomdliylene  ethylene  bisulphide,   '     "  ^CiNEt,   is   formed 

when  a  33  per  cent,  solution  of  ethylamine  is  added,  drop  by  drop,  to 
a  liot,  concentrated  solution  of  the  hydrochloride  of  the  base ;  after 
boiling  until  the  evolution  of  ammonia  is  at  an  end,  and  then  adding 
stannous  chloride,  the  stannochloride  (CaH.jS.NjoiHiSnCh,  is  depo- 
sited in  crystals.  The  stannochloride  of  the  allyl  derivative  was 
prepared  in  like  manner;  it  has  the  composition  (CGH3S2X)2,H>SnC]i. 
The  faratohjl  derivative  is  precipitated  as  an  oil  on  ti-eating  a  solu- 
tion of  the  imido-base  with  paratoluidine ;  the  hydrochloride, 
Ci„HnSoX,HCl,  separates  from  ether  in  colourless  needles,  melts  at 
about  1(38°  with  decomposition,  and  is  decomposed  by  water.  The 
parahydroxyphenyl  derivative,  prepared  by  treating  a  solution  of  the 
imido-base  with  paramidophenol,  separates  from  hot  alcohol  in  large, 
dii'ty-brown  crystals,  melts  at  20-i — "205°,  and  is  soluble  in  alkalis, 
but  insoluble  in  acids. 

When  the  hydrochloride  of  the  imido-base  is  dissolved  in  alcoholic 
carbon  bisulphide,  and  the  solution  gradually  treated  with  alcoholic 

potash,  ethylene  thiocarbonate,    i  ^  '  >CS   (m.  p.  40 — 41°,  corr.),  is 

foi-med;  when  this   substance  is  treated  with   hydroxy lamine,   it  is 
converted  into  the  o.x.ime   described  above,  and    on    oxidation  with 
moderately  dilute   nitric  acid,    it   yields    ketomethyleue  bisulphide, 
CK,-S     ^ 
JLtt   -.!>C0.  and  not  ethylene  thioxvcarbonate,  as  was  supposed  by 

Husemaun  (Annaleit,  123,  S3). 

^i-Imidomethylene  propylene  hisulphide,   '  „"      '^>C!XH,  is  formed 

when  propylenethiocarbimide  is  boiled  with  tin  and  hydrochloric 
acid;  tbe  stannochloride,  (C4H7S2X)2,H3SnCl4,  crystallises  from  water 
in  plates,  and  is  readily  soluble.  The  hydrochloride,  CiB.-SzS,BCl, 
forms  well-defined  plates,  melts  at  172 — 175'',  and  is  readily  soluble 
in  water.  The  (icetyl  derivative,  CsHgS-XO,  prepared  by  boiling  the 
hydrochloride  with  acetic  anhydride,  is  a  crystalline  powder  which 
melts  at  o&'o'',  and  is  almost  insoluble  in  water  and  ether,  but  very 
readily  soluble  in  alcohol. 

When  triraethylenethiocai-bimide  is  boiled  with  tin  and  hydro- 
chloric acid,  it  yields  trimethylenemercaptan,  and  not  imido- 
methylenetrimethylene  bisulphide.  F.   S.   K. 
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Preparation  of  Pyromucic   Acid  from  Furfuraldehyde.     By 

J.  Vi'LHAKD  (Aiiiialen,  261,  379 — 380). — A  better  method  for  the  pre- 
paration of  pyromucic  acid  than  that  described  by  Schiff  (compare 
this  vol.,  p.  676)  is  to  oxidise  furfuraldehyde  with  potassium  perman- 
ganate. For  this  purpose  furfuraldehyde  (96  grams)  is  mixed  with 
water  (400  c.c.)  and  potassium  hydroxide  (26  grams),  and  a  solution 
of  potassium  permanganate  (10"5  grams)  in  water  (400  c.c.)  giiadually 
added,  the  temperature  being  kept  below  20° ;  the  solution  is  then 
boiled,  filtered,  the  filtrate  evaporated  to  a  small  volume,  mixed  with 
hydrochloric  acid,  and  extracted  with  ether.  The  3'ield  of  the  crude 
acid  is  about  8'9  grams  ;  it  is  most  easily  obtained  in  a  pure  condition 
by  sublimation,  the  acid  being  heated  at  13U — 140°  in  a  glass  tube 
through  which  is  passed  a  stream  of  air  under  a  pressure  of  about 
50—60  mm.  F.   S.  K. 

Furazancarboxylic  Acid.  By  L.  Wolff  and  P.  F.  Gaxs  (Ber.,  24. 
llGo — 1172). — Diisonitrosovaleric  acid,  when  treated  with  concentrated 
sulphuric  acid,  loses  a  molecule  of  watei\  and  is  converted  into  furazan- 
propionic  acid.  The  latter,  under  the  action  of  cold  sodium  hydroxide 
or  ammonia,  is  converted  into  the  isomeric  cyanonitrosobutyric  acid, 
CX-C(*.XOH)'CH2*CH2*COOH,  andon  oxidation  it  yields  furazancarb- 
oxylic acid,  which  is  converted  by  alkali  into  cyanonitrosoacetic  acid. 

Furazancarhoxylic  Acid. — The  oxidation  of  furazanpropionic  acid 
by  means  of  potassium  permanganate  is  a  somewhat  difficult  operation, 
as  the  action  either  goes  too  far,  or  not  far  enough,  unless  special 
cai*e  is  taken.  The  following  conditions  give  a  good  yield.  Furazan- 
propionic acid  (2  grams)  is  dissolved  in  a  mixture  of  concentrated 
.sulphuric  acid  (20  grams)  and  water  (100  c.c),  heated  at  85 — 90*^, 
and  mixed  with  a  hot  saturated  solution  of  permanganate  (20  grams) 
in  four  portions.  The  oxidation  at  first  proceeds  rapidly,  afterAvards 
more  slowly,  and  is  complete  in  8 — 9  hours.  The  acid  is  extracted 
with  ether,  and  purified  by  crystallisation  from  benzene.  It  is  very 
easily  soluble  in  water,  ether,  and  alcohol,  somewhat  easily  in  boiling 
chloroform  and  benzene,  and  sparingly  in  carbon  bisulphide  and  light 
petroleum.  From  benzene,  it  crystallises  in  long  leatiets  or  needles 
of  satiny  lu.stre,  and  melts  at  107''  to  a  colourless  oil.  It  dissolves  in 
aqueous  alkalis  with  a  deep  yellow  coloration,  and  is  immediately  con- 
verted into  the  isomeric  cyanonitrosoacetic  acid  :  on  boiling  with 
water  it  is  slowly  decomposed  with  formation  of  hydrocyanic  acid.  The 
aqueous  solution  reddens  litmus,  and  with  carbonates  yields  Avell  cha- 
ractei'ised  salts,  which  are  unstable  to  boiling  water.  The  calcium  salt, 
(C3HX203).2Ca  -f  H.,0,  obtained  by  saturating  the  cold  acid  solution 
with  calcium  carbonate,  crystallises  in  small  needles,  and  is  easily 
soluble  in  water.  By  boiling  the  aqueous  solution,  it  is  slowly  con- 
verted into  calcium  cyanonitrosoacetate,  hydrocyanic  acid  being 
formed  at  the  same  time.  The  siluer  salt,  CsHXoOjAg,  is  obtained 
as  a  white,  crystalline  precipitate  on  adding  silver  nitrate  to  a  solution 
of  the  calcium  salt.  It  dissolves  somewhat  easily  in  boiling  watei-, 
cry.stallises  in  shining  needles,  and  decrepitates  Avhen  quickly  heated. 
By  prolonged  boiling  with  water,  it  is  converted  into  a  sjiaringly 
soluble,  yellow  crystalline  salt. 
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Cijanonitrosoaccfic  arid,  NC"C(NOH)'COOH,  is  obtained  bv  treating 
fnrazancarboxylic  acid  with  excess  of  sodium  hydroxide,  strongly 
acidifying  the  sohitionwith  sulphuric  acid,  and  extracting  with  ether. 
The  acid  is  purified  by  crystallisation  from  a  mixture  of  benzene  and 
ether,  and  then  from  water.  It  is  very  easily  soluble  in  water,  ether, 
and  alcohol,  sparingly  so  in  benzene,  petroleum,  and  carbon  bisulphide, 
crystallises  in  colourless  prisms  containing  ^  mol.  HoO,  and  melts  at 
103°.  The  anhydrous  acid  melts  at  129°  with  violent  frothing,  and  is 
converted  into  a  crystalline  compound,  which  is  probably  cyanuric  acid. 
The  aqueous  solution  reacts  strongly  acid  :  with  ferric  chloride  it  gives 
a  red  coloration,  which  disappears  on  the  addition  of  a  mineral  acid. 
When  boiled  with  water,  it  evolves  hydrocyanic  acid,  and  when  boiled 
with  potassium  hydroxide,  is  converted  into  ammonia  and  nitroso- 
malonic  acid.  Towards  alkaline  carbonates  it  behaves  as  a  bibasic 
acid,  and  yields  salts  of  the  formula  NC*C(-^OM)'COOM,  which  are 
yellow  when  drv.     The  acid  salts  are  colourless.     The  normal  calcium, 

salt,  CX'C<^pj^Q^Ca  +  TH^O,  is  obtained  by  saturating  an  aqueous 

solution  of  the  acid  with  calcium  carbonate,  and  evaporating  over 
sulphuric  acid.  It  crystallises  in  colourless,  six-sided  tablets,  and  is 
easily  soluble  in  hot  water,  less  so  in  cold  water.  When  dried  in  a 
desiccator,  it  loses  4  mols.  H^O,  and  is  converted  into  a  lemon-yellow 
powder  ;  the  remaining  water  of  crystallisation  is  not  lost  at  100^, 
and  at  a  higher  temperature  the  salt  turns  brown.  The  yellow  salt 
takes  up  water  to  form  the  colourless  salt,  and  dissolves  in  water  to  a 
yellow  solution,  which,  on  the  addition  of  ferric  chloride,  turns  deep  red. 
The  normal  silver  salt  is  obtained  as  a  yellow,  crystalline  precipitate 
on  adding  silver  nitrate  to  a  solution  of  the  normal  calcium  salt.  It 
is  sparingly  soluble  in  water,  easily  so  in  excess  of  nitric  acid  or 
ammonia,  and  decrepitates  when  gently  heated.  The  acid  salt, 
CaHXiOsAg,  is  obtained  by  careful  addition  of  nitric  acid  to  the 
normal  salt,  and  also  as  a  white  crystalline  precipitate  by  adding 
silver  nitrate  to  an  aqueous  solution  of  the  free  acid.  It  crystallises 
from  boiling  water  containing  nitric  acid  in  long,  colourless  needles, 
decrepitates  when  heated,  and  is  converted  by  prolonged  boiling  with 
water,  more  easily  by  Avarming  with  ammonia,  into  the  yellow  normal 
salt. 

Nitrosomalonic  acid  is  obtained  in  theoretical  quantity  by  boilins: 
1  part  of  cyanonitrosoacetic  acid  or  furazancarboxylic  acid  with  potash 
('2  parts)  and  water  (6  parts)  in  a  reflux  apparatus  as  long  as  ammo- 
nia is  evolved.  It  melts  at  139°,  decomposes  when  sti'ongly  heated, 
with  a  hissing  sound,  and  on  heating  in  aqueous  solution,  decomposes 
into  carbonic  anhydride,  hydrocyanic  acid,  and  water.  It  has  the  pro- 
perties ascribed  to  it  by  Baeyer '(J.»raaZe?i,  131,  292).  E.   C.   R. 

Constitution  of  Benzene.  By  A.  Glaus  (.J.  pr.  Chem.  [2],  43, 
321 — 343). — A  reply  to  Ziucke's  paper  in  Annaleu,  261,  208,  as  far  as 
it  concerns  the  author's  diasronal  formula  for  benzene. 

A.  G.  B. 

Cymene.  By  0.  Widmax  (Ber.,  24,  1362— 1363).— A  reply  to 
R.  Meyer  (this  vol.,  p.  688). 
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Oxidation  of  Cymene  and  Isopropylbenzene  by  Chromyl 
Chloride.  By  W.  v.  Millkr  and  Kohi>e  {Der.,  24,  1356—1362).— 
The  autliors  obtained  an  aldehyde  on  treating  cymene  with  chromyl 
chloride  (Abstr.,  IS^'O,  978),  and  this  was  likewise  obtained  by 
Errera  (ibid.,  1254),  together  with  a  second  compoiiud  which  he  has 
recently  shown  to  be  paratolyl  methyl  ketone  (Gazzeita,  21,  65).  They 
now  find  that,  under  similar  conditions,  isopropylbenzene  .yields 
hydratropaldehyde  and  acetophenone. 

Hy dratropcddeliyde,  CqHioO,  is  obtained  from  that  portion  of  the 
product  which  combines  "U'ith  sodium  hydrogen  sulphite.  It  is  an 
almost  colourless  oil,  having  an  odour  resembling  that  of  the  aldehyde 
obtained  from  cymene,  and  boils  at  203 — 204''  (thermometer  in  the 
vapour)  under  a  pressure  of  716  mm. ;  it  colours  a  sulphurous  acid 
solution  of  rosaniliue,  reduces  an  ammoniacal  silver  solution  in  the 
cold,  and  gives  an  oily  compound  with  phenylh^-drazine ;  it  does  not 
appear  to  oxidise,  or  only  does  so  very  slowly,  in  the  air.  Taking  the 
above  in  conjunction  with  Widman's  recent  discovery  (this  vol.^ 
p.  686)  that  cymene  is  paramethylisopropylbenzene,  there  can  be  no 
doubt  that  the  aldehyde  obtained  from  the  latter  is  paramethyU 
bydratropaldehyde  as  suggested  (Joe.  cit.).  A.  R.  L. 

Action  of  Halogens  on  Aromatic  Compounds  in  presence 
of  Light.  By  J.  Schkam.m  (Ber.,  24,  1332— 1337).— By  the  action 
of  bromine  on  parethyltoluene  in  molecular  proportion  in  sunlight, 
1  atom  of  hydrogen  in  the  ethyl  group  is  displaced  ;  the  resulting- 
product  is  liquid,  and  readily  decomposes  on  distillation  or  by  treat- 
ment with  potash,  paramethylcinnamene  being  obtained.  The  latter 
combines  directh-  with  1  mol.  of  bromine  to  form  'parametliylcinnamene 
dibromide,  CsHiMe'CHBr'CHjBr,  Avhich  crystallises  from  alcohol  in 
long,  slender  needles  melting  at  44"5".  The  same  substance  may  be 
more  readily  prepai^ed  by  heating  the  above  liquid  bromo-derivative 
with  1  mol.  proportion  of  bromine  on  the  water-bath  in  darkness. 

Parethyltoluene  also  reacts  with  2  mol.  proportions  of  bromine  in 
sunlight;  the  product  is  liquid  and  probably  consists  of  paramethyl-|3- 
cinnamene  dibromide.  Ethylbenzene  ma}'  be  readily  prepared  by  the  in- 
teraction of  benzene,  ethyl  bromide,  and  aluminium  chloride,  at  0°  ;  on 
treating  the  crude  product  with  1  mol.  proportion  of  bromine  in  sun- 
light, and  afterwards  with  the  same  quantity  in  darkness  at  higher 
temperatures,  parahromocinnamene  dihromide,  CoHiBi-CHBr'CHoBr,. 
is  formed,  crystallising  from  alcohol  in  long,  slender  needles  melting: 
at  60"  ;  the  compound  is  identical  with  that  obtained  by  the  addition 
of  bromine  to  parabromocinnamene,  and  yields  parabi-omobenzoic  acid 
on  oxidation.  By  boiling  Avitli  aqueous  potassium  carbonate  solution,. 
parabromnphenylethylene  glycol  is  formed  ;  this  crystallises  from 
benzene  or  water  in  needles,  melts  at  102",  and  readily  decolorises- 
potassium  permanganate  solution. 

Bronioproi:)ylbenzene  behaves  towards  bromine  like  tlie  correspond- 
ing ethyl  derivative.     Purahromo-acft-dihromopropylhcnzene, 

CcHiBr-CHBr-CHMeBr, 

crystallises  from  alcohol  in  lustrous  needles  and  melts  at  61"  j  long. 
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prismatic  crystals  are  deposited  on  slowly  evaporating  a  dilute 
alcoholic  solution. 

Parahromohntylhenzene  is  prepared  by  the  action  of  bromine  on 
butylbenzcne  in  presence  of  iodine,  and  boils  at  -40 — 242^.  It  reacts 
with  bromine  in  a  manner  similar  to  the  propyl  and  ethyl  derivatives, 
and  yields  parahromo-fi--i-dihroriwhxdylhenzeHe, 

C^H^Br.CHBr-CHEtBr, 

which  crystallises  from  alcohol  in  highly  lustrous  jjlates  and  melts 
at  76-5°/  J.  B.  T. 

Thymol.  By  A.  Claus  and  E.  Kkacse  (/.  pr.  Chem.  [2],  43, 
344 — 355;. — Engelhardt  and  Latschinoffs  a-thymolsulphonic  acid  is 
the  para-acid,  as  they  themselves  showed  by  oxidising  it  to  thymo- 
quinone  (this  Journal,  1871,  1053)  ;  their  /^-acid  has  been  shown  by 
the  authors  to  be  thymolorthosulphonic  acid ;  the  -/-acid  is,  therefore^ 
thymolmctasulphonic  acid. 

Ortlwhromothymolparasulplionic  acid  (brom-a-sulphothymolic  acid 
of  Eugelhardt  and  LatschinotT) 

[OH  :  Br :  Me  :  SO3H  :  Pr  =  1  :  2  :  3  :  4  :  6] 

is  best  obtained  by  adding  a  solution  of  bromine  (1  mol.)  in  three 
times  its  weight  ol  glacial  acetic  acid,  by  drops,  to  an  aqueous  solution 
of  potassium  thymolparasulphonate  with  continuous  shaking ;  the 
liquid  is  then  neutralised  with  potash  and  evaporated.  The  free  acid 
cannot  be  crystallised  by  evaporation  over  the  water-bath,  as,  after 
a  certain  degree  of  concentration,  it  decomposes  into  bromotbymol 
and  sulphuric  acid ;  over  sulphuric  acid  it  crystallises  in  small, 
Golonrle.ss  columns  (with  1  mol.  HoO)  which  melt  in  their  water  o£ 
crystallisation  at  55°  (uncorr.).  The  potassium  (with  1  mol.  HoO), 
sodium  (with  2  uiols.  H2O),  the  bariain,  the  lead  (with  3  mols.  H^Oj, 
and  the  silver  salts  are  described. 

Orthohromotlujmol  [OH  :  Pr  :  Br  :  Me  =  1  :  6  :  2  :  3]  separates  as  an 
oily  layer  when  potassium  orthobromothymolparasulphouic  acid  is 
heated  with  dilute  hydrochloric  acid  in  a  tube  at  150'.  It  is  a  clear, 
yellow  oil  which  boils  at  240'^  (uncorr.)  undecomposed.  and  does  not 
solidify  in  a  freezing  mixture. 

2-Bj-omothymoquinoue  [Oj :  Br  :  Me  :  Pr  =  1  :  4  :  2  :  3  :  6]  is  obtained 
when  orthobromothymolparasulphonic  acid  is  oxidised  with  chromic 
acid  ;  it  crystallises  in  beautiful,  red,  prismatic  columns  which  melt 
at  48°  (uncorr.) :  it  is  identical  with  the  bromothymoquiuone  obtained 
by  action  of  hydrogen  bromide  on  thymoquinone  (compare  Kehr- 
mann,  Abstr.,  1890,  367).  The  action  of  concentrated  nitric  acid  on 
orthobromothymolparasulphonic  acid  yields  orthoparadinitrothymol 
(m.  p.    54 — 55°,  uncorr.). 

The  potassium  (with  1  mol.  HjO),  barium  (with  4  mols.  H2O), 
silver  (with  2  mols.  HoO),  copper,  nickel,  and  cobalt  salts  of  thymol- 
orthosulphonic acid  are  descrilDed.  Fotasdum  paro.bromotlnjmolortho- 
sulphonate  [OH  :  Pr  :  Br  :  Me  :  SO3K  =1:6:4:3:2]  is  obtained  by 
the    action    of    bromine    on   potassium    tbymolorthosulj^houate  ;    the 
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hariimi  salt  is  described  ;  the  free  acid  cannot  be  crystallised,  being  so 
easily  decomposed  into  sulphonic  acid  and  loarahro'inotliymol^  which  is 
a  clear  yellow  oil  ;  by  the  action  of  bromine  it  yields  orthoparadi- 
bromothymol,  which  is  characterised  by  its  oxidation  into  2-bromo- 
tliymoqiiinone. 

The  authoi's  doubt  whether  Mazzara's  bromothymol  is  the  para- 
compound  (Abstr.,  1890,  602,  753,  884)  ;  investigations  are  being 
made  into  this  question.  A.  Gr.  B. 

Action  of  Sunlight  on  Organic  Compounds.  By  H.  Klixgek 
and  O.  Staxdke  {Bn-.,  24,  1340—184(3;  compare  Abstr.,  1886, 
888  ;  1889,  405). — When  a  mixtui'e  of  finely  250wdered  quinone 
(5  grams)  and  benzaldehyde  (10  c.c.)  is  exposed  in  a  sealed  tube  to 
direct  sunlight,  the  yellow  solution  becomes  darker,  and  greenish- 
black  crystals  separate,  which  increase  in  quantity  as  the  quinone 
dissolves.  ]Vo  pressure  is  observed  on  opening  the  tube ;  the  crystals 
are  collected,  washed  with  etber,  and,  after  crystallising*  from  dilute 
alcohol,  identitied  as  quinhydrone.  Dibenzoylqidnhydrone,  CsjHoiOs,  is 
obtained  when  the  filtrate  and  ethereal  washings  from  tbe  quin- 
liydrone  are  allowed  to  evaporate  in  the  sun.  The  black,  semi-crystal- 
line residue  is  spi'ead  upon  a  porous  tile,  and  dissolved  in  dilute 
alcohol,  when  it  separates  in  long,  black,  flat  needles,  having  a  bluish- 
violet  lustre,  and  a  brown  colour  by  transmitted  light ;  it  melts  at 
116 — 117°,  and  dissolves  in  alcoliol,  ether,  and  benzene,  with  a  yellow 
colour,  splitting  up  into  its  components  (see  below)  ;  heated  with 
water,  it  melts,  the  brown  drops  gradually  become  lighter,  and  quin- 
one passes  off  with  the  steam. 

Benzoylquinol  (dihydroxybenzophenone),  C6H3Bz(OH)2,  is  obtained, 
together  with  quinol,  when  dibenzoylquinhydrone  is  heated  with  sulph- 
urous acid ;  it  separates  in  yellow  oily  drops  which  solidify  on 
cooling,  whereas  quinol  remains  in  solution  :  it  forms  long,  yellow 
needles  from  dilute  alcohol,  and  is  very  readily  soluble  in  etber, 
benzene,  and  alcohol ;  it  melts  at  125°,  and  yields  dibenzoylquin- 
hydrone when  a  dilute  alcoholic  solution  is  mixed  with  one  of  quinone. 
The  trihenzoijl  derivative,  C6H3Bz(OBz)2,  which  crystallises  from 
alcohol  in  glistening,  white  needles,  melts  at  118°,  and  is  sparingly 
soluble  in  cold  alcohol,  readily  in  ether  and  benzene,  is  formed  on 
treatincr  benzoylquinol  with  benzoic  chloride  ;  by  hydrolysis  with 
alcoholic  potash,  benzoylquinol  is  regenerated. 

IsovaleroquinlLy drone,  CnliisOs,  is  formed  together  Avith  quin- 
hydi'one  from  quinone  and  isovaleraldehyde ;  it  ciwstallises  from 
dilute  alcohol  in  beautiful,  red  tables  with  a  metallic  lustre,  which 
gradually  undergo  change  in  the  air  and  become  yellow  ;  it  dissolves 
with  a  yellow  colour  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid, 
and  melts  at  103°. 

Isovaleroquinol,  C4H9"CO-C6H3(OH)2,  is  obtained,  together  with 
quinol,  when  isovaleroquinhydrone  is  treated  with  sulphurous  acid  ;  it 
separates  from  dilute  alcohol  in  yellow  needles,  and  from  benzene,  in 
prisms,  Avhich  become  dull  in  the  aii',  melts  at  115°,  and  dissolves  in 
alkalis  with  a  yellowish-red  colour;  it  combines  with  quinone  to  form 
isovalei'oquinhydrone ;  the  diherizoyl  derivative,  C4H9'CO"CGHa(OBz)2, 
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crystallises  from  alcohol  in  white  needles,  melts  at  105'',  and  3-ields 
isovalero(iuinol  on  hydrolysis. 

The  above-mentioned  aldehydes  hare  scarcely  any  action  on 
quinone  in  the  dark,  less  quiuhydroue  being  formed  after  a  month's 
action  than  by  an  hour's  exposure  to  light.  A.  R.  L. 

Action  of  Aniline  on  Chloride  and  Bromide  of  Arsenic.     By 

R.  Anscuutz  and  H.  Wkykr  (.l»»^fZe»,  261,  279 — 297). — Arsenanilido- 
dichloride,  AsCla'NHPh,  is  formed,  with  development  of  heat,  when  a 
dry  ethereal  solution  of  aniline  (1  mol.)  is  gradually  added,  with 
constant  shaking,  to  a  dry  ethereal  solution  of  pure  ai'senic  tri- 
chloride ;  the  mixture  is  boiled  for  some  time,  then  allowed  to  cool, 
and  the  intense  yellow  solution  of  the  arsenic  compound  separated 
from  the  precipitated  aniline  hydrochloride,  moisture  being  care- 
fully excluded.  The  solution  is  partially  evaporated  on  the  Avater- 
bath,  and  then  kept  over  phosphoric  anhydride,  when  a  crystalline 
mixtui'e  of  arsenanilidodichloride,  aniline  hydrochloride,  and  arsendi- 
anilidochlorideis  deposited  ;  the  first-named  compound,  can  be  isolated 
in  a  pure  condition  by  repeated  recrystallisation  from  ether,  in  which 
the  two  impurities  are  very  sparingly  soluble  ;  the  yield  is  very  small. 
Arsenanilidodichloride  is  a  yellow,  crystalline  powder;  it  melts  at 
87 — 88°,  decomposes  at  a  higher  temperature,  and  is  readily  soluble 
in  wai-m  ether  and  chloroform,  but  only  very  sparingly  in  benzene ; 
it  quicklj'  decomposes  on  exposure  to  moist  air,  Ijeing  converted  into 
arsenious  oxide,  hydrochloric  acid,  and  aniline  hydrochloride. 

Arsendianilidochloride,  AsCl(XHPh)-7,  can  be  prepared,  by  gradu- 
ally adding  an  ethereal  solution  of  arsenic  trichloride  (1  mol.)  to  an 
ethereal  solution  of  aniline  (6  mols.);  as  soon  as  the  reaction  is  at  an 
end,  the  colourless  solution  is  separated  from  the  precipitated  aniline 
hydrochloride  aiid  allowed  to  cool,  when  the  arsenic  compound  is 
deposited  in  transparent,  rhombic  crystals,  which  immediately  become 
cloudy  on  exposure  to  the  air.  It  is  purified  by  recrystallisation  fi-om 
hot  ether  containing  a  little  aniline.  It  melts  at  127 — 128°,  decom- 
poses at  a  higher  temperature,  and  is  insoluble  in  benzene,  and  almost 
insoluble  in  cold  ether  and  chloroform,  but  more  readily  in  hot  xylene, 
and  readily  in  aniline;  it  is  quickly  decomposed  by  warm  water  and 
by  cold  alkalis. 

Arsenanilidodihromide,  AsBr/NHPh,  prepared  from  arsenic  tri- 
bromide,  as  described  in  the  case  of  the  corresponding  dichloride, 
separates  from  ether  in  small,  yellow  crystals,  melts  at  111 — 113°, 
and  decomposes  at  a  higher  temperature  ;  it  is  more  sparingly  soluble 
in  ether  and  chloroform,  and  more  sensitive  to  moisture  than  the 
dichloride. 

Arsenanilidodimetlioxide,  N'KPh'As(0Me)3,  is  formed  when  the 
dibromide  is  boiled  with  an  ethereal  solution  of  the  theoretical  quan- 
tity of  sodium  methoxide ;  it  is  a  colourless,  highly  refractive  liquid, 
which  boils  at  55°  under  a  pressure  of  about  12  mm.,  and.  at  159 — 162" 
under  the  ordinary  atmospheric  pressure  with  slight  decomposition ; 
it  turns  yellow  on  keeping. 

Arsenanilidodiethoxide,  lS'HPlrAs(0Et)2,  prepared,  in  like  manner, 
boils  at  78°  under  a  pressure  of  about  12  mm.,  and  at  178 — 181°  under 
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the  ordinary  atmosplieric  pressure  witli  slight  decomposition.  The 
two  compounds  just  described  are  very  readily  decomposed  by  water, 
yielding  arsenious  oxide,  aniline,  and  the  corresponding  alcohol. 

ArsendianiUdolromide,  AsBr(XHPh)n,  can  be  prepared  as  described 
in  the  case  of  the  corresponding  chloride  ;  it  separates  from  hob  ether 
containing  a  little  aniline  in  Avell-defined,  tiansparent,  seemingly 
rhombic  crystals,  which  soon  turn  red  and  become  cloudy  on  exposure 
to  the  air;  it  decomposes  at  170 — 180°,  is  insoluble  in  benzene,  and 
only  sparingly  soluble  in  ether  and  chloroform,  and  is  quickly  decom- 
posed by  Avater  and  alkalis. 

The  compound  of  the  composition  As(XHPh)3,3HCl,  described  by 
Schiif  (Compf.  rend.,  56,  1095)  and  by  Leeds  (Amer.  Chevi.  J.,  3, 
134),  could  not  be  obtained;  it  is  most  probably  a  mixture  of  arsen- 
anilidodichloride,  arsendianilidochloride,  and  aniline  hydrochloride. 
Landau.  (Inauq.  Diss.  Berlin,  1888)  has  described  two  compounds  of  the 
composition  AsC13,4CgH5-XHo  +  H.,0  and  AsBr3,3Cr,H-XH2  +  H.O. 
which  he  obtained  by  treating  aniline  with  arsenic  trichloride  and 
arsenic  tribromide  resiDectively  in  benzene  solution ;  the  authors  find 
that  Landau's  bronio-compound  is  simplj-  aniline  hydi-obromide,  so 
that  his  results  are  not  trustworthy.  F.   S.  K. 

Combination  of  Ethyl  Oxalate  with  Anilides.  By  W.  Wisli- 
CEXUS  and  W.  Sattler  (Zi'er.,  24. 1245 — 1256). — By  the  action  of  sodium 
ethoxide  on  a  mixture  of  ethjd  oxalate  and  acetanilide  in  benzene  solu- 
tion, the.se  two  compounds  unite  in  a  manner  similar  to  ethyl  oxalate  and 
ethyl  acetate  (Abstr..  1888,  1178),  forming  ethyl  sodoxalacetanilate, 
C0'0Et*CO-CHXa-CO-XHPh.  This  separates  out  from  the  benzene 
solution,  and  is  purified  by  recrystallisation  from  hot  alcohol.  It 
forms  stellate  groups  of  small  plates,  Avhich  slowly  dissolve  in  cold, 
and  are  decomposed  by  hot,  water.  "When  heated  to  boiling  with 
water,  acidified,  and  quickly  cooled,  it  yields  ethyl  oxalaretanilate, 
COOEt-CO-CHo-CO'XHPh,  as  an  oil  which  quickly  solidifies,  and 
may  then  be  recrystallised  from  light  petroleum.  It  is  yery  readily 
soluble  in  alcohol,  ether,  benzene,  and  alkalis,  sparingly  in  light 
petroleum,  and  insoluble  in  water,  melts  at  87 — 88°,  and  decomposes 
at  130^.     Its  alcoholic  solution  is  coloured  red  by  ferric  chloride. 

The  above  sodium  compound  is  not  formed  in  very  large  quantities 

in  the  reaction,  sevei'al  other  products  being  obtained ;  one  of  these 

is  a  sodium  compound  of  the  formula  CioHeXOaXa,  which  is  cxceed- 

ino-lv  difficult  to   purify,  and  possibly  consists   of  sodium   oxalaceto- 

"■'..,    C(NHPh)-CO_    .^.^,       ^    ^,  .        .•,•,.,! 

phenyhmide,  y         >NPh.     By  the  action  of  acids,  it  quickly 

undergoes  alteration,  forming  complicated  products,  one  of  which  is 
anilidomaleic  phenylimide  (Abstr.,  1890,  379)  ;  the  chief  pi'oduct, 
however,  is  a  yellow  compound  of  nnknown  composition  and  constitu- 
tion, termed  by  the  authors  xanthoxalanil,  which  is  also  the  chief 
constituent  of  the  original  product  of  the  reaction  of  sodium  ethoxide 
on  ethyl  oxalate  and  acetanilide.  It  is  best  prepared  from  the  latter 
by  adding  water,  shaking  well,  acidifying,  and  Avarming  the  aqueous 
solution.  The  yellow,  crystalline  product  obtained  is  boiled  with 
acetic  acid,  which  removes  anilidomaleic  phenylimide.     Xauthoxal- 
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anil  remains  as  a  yellow,  crystalline  product  which  is  insoluble  in  the 
ordinary  solvents,  and  decomposes,  on  heating  with  alkalis,  into 
aniline,  oxalic  acid,  and  volatile  organic  acids. 

Sodium  ethoxide  acts  on  a  mixture  of  ethyl  oxolate  and  acetopara- 
ioluidide  in  a  similar  manner.  The  sodium  compound  formed  could 
not  be  recrystallisod.  and  was  therefore  at  once  acidified  and  cooled. 
Ethyl  oxalacetoparafoluidate,  COOEt-CO-CHrCO-XH-CcHiMe.  is  thus 
obtained  as  an  oil  which  quickly  solidifies,  and  on  i-ecrysrallisation 
from  benzene  forms  yellowish  plates,  melts  at  134; — 185°.  and  is 
readily  soluble  in  alcohol  and  ether.  In  this  case  also  the  chief  pro- 
duct of  the  reaction  is  a  yellow,  insoluble  compound,  for  which  the 
name  xanfhoxalofohddil  is  proposed.  It  forms  microscopic  plates  and 
melts  at  259''. 

When  a  mixture  of  ethyl  acetanilide  and  ethyl  oxalate  is  heated 
with  sodium  ethoxide,  the  reaction  proceeds  in  a  normal  manner, 
without  the  formation  of  condensation  products.  Xo  sodium  com- 
pound could  be  isolated,  but  the  chief  portion  of  the  ethyl  oxalethyl- 
acetanilate  was  found  in  the  ethereal  solution.  It  is  purified  by  con- 
ver.sion  into  the  copper  salt,  (CuHi6X04)oCu,  which  crystallises  from 
alcohol  in  slender,  pale-green  needles,  and  melts  at  137 — 139°.  The 
free  ethyJ  oxaleth/laretanilate,  COOEfCO-CH,-CO-X^EtPh,  is  obtained 
fi'om  it  by  acidifying  and  extracting  with  ether,  and  crystallises  from 
the  latter  in  large,  lustrous,  oblique  prisms  melting  at  67 — 69^.  It 
decomposes  at  160°,  and  is  soluble  in  the  usual  solvents  with  the 
exception  of  water  and  dilute  soda,  the  alcoholic  solution  givin^*-  a 
dark-red  coloration  Avith  ferric  chloride. 

When  propionanilide  is  substituted  for  ethylacetanilide  in  the 
above  reaction,  the  corresponding  ethyl  oxalpropionanilate  is  not  ob- 
tained, but  a  compound  containing  the  elements  of  alcohol  less,  which 

QQ QQ 

is  probably  methyloxalacetopTienyUmide,    '  „,-  ^XPh.       It    may 

be  recrystallised  from  benzene,  and  then  melts  at  191 — 192^,  becoming' 
yellow  at  the  same  time;  it  is  readily  soluble  in  alcohol,  ether,  and 
benzene,  sparingly  in  water  and  light  petroleum,  and  gives  with  ferric 
chloride  in  alcoholic  solution  a  dirty,  brownish-red  coloration. 

H.  G.  C. 

Action  of  Alkalis  and  Amines  on  Halogen-substituted 
Quinones.  By  F.  Kehrmaxx  (J.  pr.  Chem.  [2],  43.  260 — 267;. — In 
his  previous  paper  (Abstr.,  1890,  136),  the  author  stated  that,  by 
reduction  with  stannous  chloride  under  certain  conditions,  the  /^-series 
of  the  halogen-substituted  quinoues  yield  the  a-  as  well  as  the  /3-series 
of  corresponding  quinols.  This  is  a  mistake  ;  experiments  upon  care- 
fully purified  /i-dimethoxydichloroquinone  show  that  the  a-quinol 
cannot  be  obtained  from  it  by  reduction. 

Chlorethoxi/dianiUdoquijiGue,  CooHitX-jPIOs.  is  obtained  by  dissolvinp" 
the  crude  mixture  of  a-  and  /:J-diethoxydichloroquinones  \loc.  cit.)  in 
alcohol,  adding  aniline  equal  in  weight  to  that  of  the  mixed  quinones, 
and  leaving  the  mixture  for  half  an  hour  in  the  cold  ;  the  precipitated 
chloranilanilide  is  then  filtered  off,  and  more  aniline  added  to  the 
filtrate,  which  is  then  boiled  for  a  quarter  of  an  hour;  the  liquid  is 
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filtered  while  hot,  the  precipitate  washed  with  hot  benzene,  and  the 
mixed  filtrate  and  washings  evaporated  to  crystallisation.  Chlor- 
ethoxydianilidoquinone  crystallises  in  long,  steel-blue  needles,  melts 
at  232 — 233'',  and  partially  sublimes  undecomposed ;  it  is  insoluble  in 
water  and  aqueous  potash,  which  shows  the  absence  of  the  h3-droxyl 
group  ;  it  dissolves  in  alcoholic  potash  with  an  intense,  brownish-red 
colour,  and  in  concentrated  sulphuric  acid  with  a  violet  colour,  like 
other  dianilidoquinones  and  unlike  anilidoquinols,  which  dissolve 
with  an  emerald-green  colour,  boiling  alcohol,  glacial  acetic  acid,  and 
benzene  dissolve  it  slightly,  with  an  olive-green  colour. 

When  aniline  acts  on  a-diethoxydichloroqiiinone,  both  ethox}'- 
gi'oujis  are  eliminated  (loc.  cit.)  from  their  para-positions,  while  the 
chlorine  atoms  remain.  In  the  /i-componnd,  one  ethoxy-group  and 
one  chlorine  atom  are  removed ;  hence  neither  the  ethoxy-groups  nor 
the  chlorine  atoms  in  the  /3-compound  are  in  the  para-positions ; 
whether  they  are  in  the  ortho-  or  meta- positions  remains  undecided. 
The  constitution  of  chlorethoxydianilidoquinone  is 

[0.,  :  OEt  :  CI  :  (NHPh).,  =  1:4:2:5:3:6]. 

Tctramethyldiamidochlorethoxyquinone,  [O3  :  (XMco)-!  :  OEt  :  CI  = 
1:4:2:5:3:6],  is  prepared  by  heating  an  alcoholic  solution  of 
/3-diethoxydichloroquinone  with  a  slight  excess  of  dimethylamine, 
adding  much  water,  and  recrystallising  the  precipitate  from  dilute 
alcohol.  It  forms  long,  dark  brownish-green  needles,  melts  at 
90 — 91°,  is  insoluble  in  cold,  but  slightly  soluble  in  hot,  water,  and 
very  soluble  in  alcohol,  glacial  acetic  acid,  ether,  and  benzene.  Di- 
methyldia  m  idocli  loretlt  oxyquinone, 

[0.  :  (XHMe),  :  OEt  :  CI  =  1  :  4  :  2  :  5  :  3  :  6], 

is  formed  when  methj'lamine  is  substituted  for  diraethylamine  ;  it 
crystallises  in  brownish-green  leaflets  melting  with  decomposition  at 
210°,  and  dissolves  sparingly  in  boiling  alcohol,  but  not  at  all  in 
water.  Diamidochloretlioxyquiuoiie,  foi'med  when  alcoholic  ammonia 
is  used,  crystallises  in  long,  dark-violet  needles. 
Chlorethoxyparadihydroxyqtiinone, 

[0.>  :  (OH).  :  OEt  :  CI  =  1  :  4  :  2  :  5  :  3  :  6], 

is  obtained  by  boiling  a  weak  aqueous  alcoholic  solution  of  /3-dieth- 
oxydichloroquinone with  excess  of  potash  for  some  minutes,  adding 
hydrochloric  acid,  and  shaking  with  ether ;  it  forms  chocolate-brown, 
leafy  crystals,  melts  at  168 — 170"^,  and  partially  sublimes  in  slender 
needles ;  it  is  very  soluble  in  alcohol,  ether,  and  hot  benzene,  with  a 
bi'ownish-red  colour,  slightly  soluble  in  cold  water  and  cold  benzene, 
insoluble  in  strong  hydrochloric  acid,  and  soluble  in  alkalis  with  a 
blue- violet  colour.  When  hydrochloric  acid  is  added  to  a  strong 
solution  of  it  in  an  alkali,  it  cr3-stallises  gradually  in  thick,  lusti-ous, 
dark-brown,  rhombohedric  tables  (with  1  niol.  H.O).  Several  metallic 
compounds  of  this  quinone  were  obtained.  Ainlidohydroxycliloreth- 
oxyquinone,  [0.  :  OH  :  NHPh  :  OEt  :  CI  =  1  :  4  :  5  :  3  :  6],  is  ob- 
tained by  evaporating  an  alcoholic  solution  of  the  quinone  with 
aniline,  adding  water,  acidifying  with  hydrochloric  acid,  collecting  the 
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precipitate  and  treating:  ifc  with  dilute  ammonia  to  dissolve  the  anilide 
and  leave  the  dianilide ;  on  addint;  dilute  sulphuj-ic  acid  to  the  am- 
moniacal  liquid,  the  anilide  is  precipitated  in  steel-blue  needles.  It 
raelts  with  complete  decomposition  at  about  180°,  and  dissolves  easily 
in  alcohol  and  f^lacial  acetic  acid  with  an  ultramarine-blue  colour. 

The  alkyl  chloranilates  are  shown  to  be  quinone  derivatives,  in  that 
they  form  molecular  compounds  with  the  corresponding  hydrochlor- 
anilates.  Tetracldorotetyamethoxyiiuinhydrone  crystallises  in  Ijrilliant, 
ruby-red  tables  and  prisms  with  a  faint-gi-een,  metallic  lustre,  when 
dimethyl  chloranilate  and  dimethyl  hydroehloranilate,  in  molecular  pro- 
portion, are  dissolved  in  a  boiling  mixture  of  equal  volumes  of  alcohol 
and  glacial  acetic  acid.  Tetrachlorotefrethoxyquinonehydrone,  similarly 
obtained,  forms  long,  dark  blood-red  needles.  A.  G.  B. 

Symmetrical  Trinitrosopheiiylparabrom.azobeiizene.  By  C. 
Wii.LriERnDT  {Btr.,  24.  1.S20). — TruiitrosojjJienylpaiabromazobenzene, 
CoH.CXOja-N.-CeH.Br  [X  :  (NO),  =  1  :  2  :  4  :  6 ;  X  :  Br  =  1  :  4],  is 
prepared  b}-  the  reduction  of  picrylparabromophenylhydrazine,  tri- 
nitrophenylparabromazobenzene,  dinitronitrosophenylparabromazo- 
benzene,  or  nitrodinitrosophenylparabromazobenzene  with  potassiun^ 
iodide  in  acetic  acid  solution  ;  the  compound  crystallises  from  glacial 
acetic  acid  in  yellow  needles  melting  at  215^ ;  it  is  soluble  in  alcohol, 
benzene,  or  chloroform,  but  dissolves  very  sparingly  in  ether,  and 
is  insoluble  in  water.  J,  B.  T. 

Picrylchlorophenylhydrazine  and  Related  Compounds.    By 

C.  WiLLGERMDT  and  A.  BoHM  (./.  pr.  Chem.  [2],  43.  -is2— 496).— 
Picrylparacldoropheyiylhydrazine,  C6H2(X02)3*XH-XH*C6H4C],  exists 
in  two  distinct  modifications.  A  red,  stable  variety  is  obtained  by 
warming  together  molecular  proportions  of  4-chlorophenylhydr- 
azine  and  picrjl  chloride,  in  alcoholic  solution.  It  crystallises  from 
organic  solvents  in  well-formed  prisms,  and  decomposes  at  174 — 175^. 
The  other  variety  is  formed  by  dissolving  the  chlorophenylhydrazine 
and  picryl  chloride  in  cold  chlorofoi'm,  and  shaking  the  mixed 
solutions  in  the  cold,  when  the  compound  separates  as  an  amorphous, 
yellow  mass.  On  recrystallisation  from  cold  chloroform,  slender,  yellow 
needles  which  decompose  at  170 — 171°  are  obtained.  The  yellow 
modification  is  rapidly  converted  into  the  red  modification  when 
boiled  for  a  short  time  with  alcohol,  ether,  or  water. 

Picnjlparacldorazohenzene,  CJi^i^Oo^i'^i'^n^iC^,  is  obtained  by 
the  oxidation  of  picrylparachlorophenylhydrazine  with  an  alcoholic 
solution  of  iodine  or  a  solution  of  clu'omic  acid  in  acetic  acid.  It 
crystallises  from,  alcohol  in  reddish-yellow  needles,  and  melts  at 
1:^8—139°. 

Dinifroniti-osophe7iylparachlora:ole7izene,  XO*CoH3(X02)o-X/C4H.Cl. 
— This  compound  is  obtained  when  picrylparachloi'ophenylhydrazine 
is  boiled  in  a  reflux  apparatus  with  glacial  acetic  acid,  until  the  red 
colour  at  first  formed  is  changed  to  a  bright  yellow.  On  cooling  the 
solution,  soft,  slender,  yellow  needles  separate  ;  these  dissolve  in  acetic 
acid,  benzene,  and  alcohol,  and  melt  at  242 — 243°. 

Ifinitronitrosoparachlorazoxyhenzene,       XO*C6H2(X02)3-X20*C6HiCl, 

VOL.  LX.  3  p 
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results  on  further  oxidation  of  the  correspoTiding  azo-compound  with 
a  mixture  of  chromic  and  acetic  acids.  It  crystallises  from  acetic 
acid  in  yellow  needles,  melts  at  223 — 224°,  and  is  readily  soluble  in 
benzene  and  chloroform. 

DinitrosonitrophenylparacMorazohenzene,  N02-C6Ho(NO)2"N2*C6H4Cl, 
crystallises  in  greyish-yellow  needles,  and  melts  at  200°.  It  is  obtained 
by  heating  picrylparachlorophenylhydraziue  with  alcohol  for  two 
hours  at  110-120°. 

Picryhntroparaclilorazohenzene,  C6Ho(]Sr02)3'N2*C6H3Cl-N02.  This 
compound  is  prepared  by  boiling  picrylpai'achlorazobenzene  with 
three  times  its  weight  of  a  mixture  of  nitric  and  sulphuric  acids  for 
8 — 4  hours.  It  crystallises  best  from  alcohol  in  reddish-yellow  scales, 
and  melts  with  decomposition  at  184 — 185°. 

Dinitronitrosophenylparachlorazoheiizene, 

]S"0-C6H2(N02)o-N'o-C6H3Cl-N"02, 

obtained  on  nitration  of  dinitronitrosophenylparachlorazobenzenf; 
with  a  mixture  of  nitric  and  sulphuric  acids,  crystallises  from  benzene 
or  acetic  acid  in  slender,  yellow  needles,  and  melts  with  decomposi- 
tion at  180 — 181°.  When  this  compound  is  heated  for  several  hours 
with  a  very  large  excess  of  fuming  nitric  acid  (sp.'gr.  1'5)  in  presence 
of  concentrated  sulphuric  acid,  dinifronitrosophenyldinitroparachlor- 
azobenzene,  ]SrO-CoHo(N02)2*N'o-C6H2CMS'02,  is  formed,  which  crystal- 
lises in  whitish-yellow  needles,  and  decomposes  at  160 — 161°,  some 
20^  lower  than  the  compound  containing  one  nitro-group  less.  On 
continued  boiling  with  a  mixtui*e  of  the  acids,  further  nitration  does 
not  take  place. 

2  : 4-Dinitrop7ienyIparachlorophenylhydrazine  is  formed  on  heating 
too'ether,  in  alcoholic  solution,  a-dinitrochlorobenzene  (1  mol.)  and 
parachlorophenylhydrazine.  It  crystallises  from  alcohol  or  benzene 
in  beautiful,  blood-red  prisms,  decomposes  at  148 — 149"";  and,  on 
oxidation  with  chromic  acid  in  acetic  acid,  forms  the  corresponding 
dinitrophen.ylparachlorazohenzene,  C6H3(N02)2'1S'2'C6H4C1,  which  is  dis- 
solved by  organic  solvents,  crystallises  in  reddish  needles,  and  melts 
at  151—152°. 

NitronitrosopJienylparachlorazohenzene,  NO'C6H3(N02)"N'2'C6H4Cl,  is 
obtained  on  heating  a  mixture  of  2  :  4-dinitrophenylparachlorophenyl- 
hydrazine  and  acetic  acid  in  a  reflux  apparatus  for  ^  to  1  hour.  It 
crystallises  from  acetic  acid  in  beautiful,  greenish-yellow  needles, 
and  melts  at  217—218°. 

2 :  4-Dinifrosophenylparachlorazohenzene,  C6H3(]S'0)o*]S"2*C6HiCl,  is 
formed  when  the  corresponding  dinitrophenylparachlorophenylhydr- 
azine  is  reduced  by  boiling  it  with  alcohol ;  or  more  rapidly  by  heat- 
ing together  the  two  substances  in  a  sealed  tube  at  115 — 120°  for  2 — 3 
hours.  On  evaporation  of  its  alcoholic  solution,  dark-red  crj-stals 
ai'e  deposited,  which  decompose  at  126 — 127°. 

2  :  4-Dinitrophenyhiitroparachlorazohenzene,  obtained  by  heating  for 
one  hour  a  mixtui-e  of  2  :  4-dinitropheuylparachlorazobenzene  with 
three  times  its  weight  of  a  mixture  of  nitric  with  sulphui'ic  acid. 
It  crystallises  from  acetic  acid  in  yellow  needles,  and  melts  at 
122—123°. 
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Trinitromtrosoazobenze7iephen>jlhydrazine, 

X,H,Ph-C6H3(N02)-X,-C6H,(XO,).-NO, 

is  prepared  by  lieatino'  together  in  a  reflux  apparatus  plienylhydr- 
aziue  (2  niols.)  and  trinitrouitrosoparachlorazobenzene  (1  mol.).  It 
crystallises  in  dark-brown,  microscopie  scales  which  decompose  at 
115—116°. 

Tetranitroazohenzeneparachlorophenylhydrazine, 

CeHiCl-X,.Ho.-CeH3(XOO'X2-C6H,(XO.,)3, 

•obtained  in  a  similar  way  to  the  last-described  compound,  crystallises 
in  imperfect,  dark-red,  microscopic  prisms,  decomposes  at  117 — 119°, 
and,  OQ  boiling  4 — 5  hours  Avith  acetic  acid,  gives  trinitronitroso- 
azobenzeneparachlorazobenzene,  CsH4Cl*X2'C6H3(XO)'X.,'CflHo(XO.)3, 
Avhich  forms  reddish-yellow  crA-stals,  and  decomposes  at  202 — 2U3°. 
Trinitronitrosoaznbeiizeneparachlorophenijlhydrazine, 

C6H,Cl-XoH,-C6H3(XO,)-X2:CoHo(XOo),-XO, 

is  formed  by  the  action  of  trinitrosophenylparachlorazobenzene 
(1  mol.)  on  parachlorophenylhydrazine  (2  mols.).  It  has  a  dark-red 
colour,  and  decomposes  at  110 — 112°  ;  on  oxidation  with  chromic 
and  acetic  acids,  it  gives  trinitronitrosoazobenzeneparachlorazobenzene, 
C6H4Cl-X,-C6H3(XO.)'X,-C6Ho(XOo),-XO,  which  crystallises  in  yellow 
needles,  and  decomposes  at  217 — 218°  ;  and  on  reduction  by  heating 
for  4—5  hours  with  alcohol  in  sealed  tubes  at  120°,  fui'nishes  tri- 
iiitrosonitroazobenzeneparachlorazobenzene, 

C6H4Cl-X,-C6H3(XO)-X,-C6H2-(XO)o.-XO., 

"which  only  crystallises  imperfectly,  and  decomposes  at  146 — 147°. 

Trinitronitrosoazobenenenitroparaclilorazobenzene. 

XO,-C6H3Cl-X,-aH3(XOo)-X,-C6Ho(XO),-XO„ 

is  obtained  when  trinitronitrosoazobenzeneparachlorazobenzene  is 
boiled  for  2 — 3  hours  with  three  times  its  Aveight  each  of  nitric  acid 
(sp.  gr.  1"5)  and  concentrated  sulphuric  acid.  It  forms  whitish- 
yellow  crystals,  onlv  slightly  soluble  in  alcohol,  and  decomposes  at 
189—190°. 

TetranitronitrosodisazobenzeneparacMorophenylhydrazine, 

C6H4Cl-X,.Ho-C6H3(XO,)-X2-C6H,(X02)-X,-C6H2(X002-XO. 

This  compound  is  obtained  by  adding  parachlorophenylhydi'azine 
(2  mols.)  to  trinitronitrosoazobenzenenitroparachlorazobenzene 
(1  mol.)  suspended  in  alcohol.  It  forms  an  almost  amorphous,  dark- 
red  product,  and  decomposes  at  120 — 122°. 

That  the  above-described  nitroso-compounds  are  simple  azo-com- 
pounds,  and  nob  polymerides,  is  shown  by  the  fact  that  their  mole- 
cular weights,  as  determined  by  Raoult's  method,  agree  with  those 
calculated  from  the  above-given  formulae.  G.  T.  M. 

Amidotolyloxamethane.  By  H.  Schiff  and  A.  Vaxxi  {Ber.,  24, 
1315 — 1317;     compare    this    vol.,    p.     702). — Toluylenedio.ramethane, 

S  p  2 
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CsHaMeCXH-CO-COOEt),  [Me  :  NH  :  ISTH  =  1  :  2  :  4],  is  prepared  by 
heating  aniidotoluyloxamethaiie  "svith  etbjl  oxalate  and  a  little 
alcohol;  it  is  also  found  in  the  mother  liquors  obtained  in  tbe  pre- 
paration of  aniidotolyloxaniethane  from  ethyl  oxalate  and  toluylene- 
diamine ;  the  compound  is  sparingly  soluble  in  ether,  from  which  it 
crystallises  in  needles  melting-  at  130° ;  the  alcoholic  solution  is 
fluorescent. 

Oxamethanetolyloxamide,  NHo-CO-CO-NH-CeHsMe-XH-CO'COOEt 
[=4:1:2],  is  formed  from  amidotolyloxamide  and  ethyl  oxalate 
in  a  similar  manner  to  tbe  preceding  compound  ;  it  crystallises  from 
dilute  alcohol  in  tufts  of  colourless  needles,  and  melts  at  210°  with 
decomposition.  By  the  action  of  alcoholic  ammonia  on  eitber  of  the 
preceding  compounds,  toluyldioxamide,  CBiiiMe(l^li'CnOo'^H2)2-.  i^ 
obtained  as  a  white,  crystalline  powder  decomposing  above  220"  with- 
out melting.  Toluylenedio-ramic  acid,  C6H3Me(NH"CO"COOH).2,  is 
found  in  tbe  aqueous  mother  liquors  of  the  dioxamide  ;  it  is  an 
unstable,  viscid  liquid,  excessively  sweet  to  the  taste  ;  tbe  hariuni  fialt 
crystallises  with  IHoO,  and,  like  the  silver  and  lead  salts,  readily 
undergoes  decomposition. 

Uramidotolyloxamethane,  NHo-CO'NH-CeHaMe-NH-CO-COOEt,  is 
prepared  by  the  action  of  potassium  cyanate  on  amidotolyloxamethane 
sulpbate  in  aqueous  solution  ;  it  crystallises  from  alcobol,  and 
melts  at  218°.  On  treatment  with  ammonia,  or  by  the  action  of 
potassium  cyanate  on  amidotolyloxamide  sulphate,  nramidotolylox- 
amide,  C6H3Me(NH*CO*N'H2)2,  is  formed  ;  this  is  sparingly  soluble  in 
alcohol,  and  melts  at  239^  with  partial  decomposition.  J.  B.  T. 

Ethyl  Acetoacetate  Aldehydetiramide.  By  P.  Bigixelli  {Ber., 
24,  1317 — 1312). — On  boiling  an  alcoholic  solution  of  ethyl  aceto- 
acetate, benzaldehyde,  and  carbamide  in  molecular  proportion  for  two 
hours  in  a  reflu^x  apparatus,  a  compound  is  obtained  crystallising  in 
colourless,  lustroiis  plates  and  melting  at  207 — 208°  ;  its  constitution 
is  expressed  by  one  or  other  of  the  following  formula3,  of  whicb^tbe 
second  appears  to  be  the  more  probable  : — 

CHPh:N-CO-]Sr:CMe-CHo-COOEt ;  CHPh:N-CO-NH-CMe:CH-COOEt. 

The  same  substance  is  also  formed  by  the  interaction  of  ethyl 
uramidocrotonate  and  benzaldehyde.  It  is  very  stable,  and  is  not 
affected  by  concentrated  acids  or  alkalis  in  the  cold;  on  boiling  with 
dilute  sulphuric  acid,  benzyl  alcohol  is  produced,  whilst,  by  heating 
with  potash,  it  decomposes  into  benzyl  alcohol,  benzaldehyde,  am- 
monia, and  potassium  carbonate ;  a  yellow  substance  is  also  fornied 
in  sinall  quantity,  and  is  being  further  investigated.  Salicylaldehydi', 
cinnamaldehyde,  furfuraldehyde,  cumaldehyde,  and  other  aldehydes 
react  in  a  manner  similar  to  benzaldehyde,  whilst  the  ethyl  aceto- 
acetate may  be  replaced  by  acetophenone  or  acetone ;  the  resulting 
products  are,  however,  less  stable.  J.  B.  T. 

Formyl  and  Oxalyl  Derivatives  of  Orthamidobenzamide.  B\ 
E.   KxAPE   (J.  jpr.   Chem.   [2],   43,  209— 231).— The  orthamidobenz- 
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amide  employed  in  tliis  work  was  prepared  from  isatoic  acid,  itself 
prepared  from  isatiu  as  described  by  Kolbe  (Abstr.,  1885,  665).  Con- 
cerning tlie  preparation  of  isatin,  tlie  author  remarks  that  oxidation 
of  indigo  by  chromic  acid  yields  a  purer  product,  whilst  oxidation 
by  nitric  acid  yields  a  larger  quantity  ;  he  gives  directions  for  obtain- 
ing a  yield  of  30 — 35  per  cent,  of  pui'e  isatin  by  Sommargau's  method 
with  nitric  acid  (Ber.,  17,  976).  The  orthamidobenzoic  acid  was 
prepared  by  reducing  orthonitrobenzoic  acid  with  tin  and  hydrochloric 
acid  in  alcohol ;  the  yield  Avas  47 — 50  per  cent. 

Formylorthamidobenzamide  (Weddige,  Abstr.,  1885,  661)  is  best 
obtained  by  stirring  orthamidobenzamide  (1  mol.)  with  95  per  cent, 
forniic  acid  (1^  mols.)  until  the  mass  is  solid,  evaporating  the  excess 
of  acid  on  the  watei'-bath,  and  ci-ystallising  from  hot  alcohol.  It 
forms  colourless,  lustrous,  rhombohedral  crystals,  sometimes  needles  ; 
it  dissolves  in  all  hot  solvents,  and  in  most  of  them  when  cold;  it 
melts  at  123'',  and  when  heated  at  170°,  or  for  some  time  with  water 
or  alkalis,  it  loses  water  and  forms  r-oxyquinazoline  (loc.  cit.)  ;  this 
substance  crystallises  iu  long,  slender,  v.hite  needles,  melts  at 
211 — '1\'1°,  and  dissolves  in  the  usual  solvents,  including  acids  and 
alkalis,  except  light  petroleum  ;  its  solutions,  especially  the  aqueous, 
fluoresce  blue ;  its  platmoddoride  forms  an  orange-red,  microciystal- 
line  precipitate. 

CO'XMe 
r/-Methyl-c-oxyquinazoline,    CsRi<^    I        ,  is  obtained  by  dissolv- 

ing  f-oxyquinazoline  in  the  calculated  quantity  of  a  solution  of  potash 
in  methyl  alcohol,  and  adding  the  calculated  quantity  of  methyl 
iodide ;  it  crystallises  in  long,  lustrous  needles,  melts  at  71°,  and 
dissolves  in  the  usual  solvents,  but  will  not  ci-ystallise  from  Hght 
petroleum.     The  platinocldoride  is  described. 

When  orthamidobenzamide  and  95  per  cent,  fonnic  acid  are 
stirred  together  in  molecular  Y)roj)ovtion,formyldiorfhainidobe7izamide, 
OH-CH(XH-C6H4-COXHo)o,  is  obtained;  it  crystallises  in  thin,  nearly 
quadratic,  i-hombic  leaves  or  tables,  melts  at  135°,  and  dissolves  freely 
in  water,  alcohol,  benzene,  ether,  acetone,  and  hot  chloroform ;  pro- 
longed heating  with  water,  alcohol,  or  dilute  alkalis  converts  it  into 
r-oxyquinazoline  ;  when  heated  at  150°  until  no  more  water  is  evolved, 
it  yields  a  crystalline  mass  which  gradually  melts  between  170°  and 
180°,  and  is  so  readily  converted  into  f-oxyquinazoline  and  orthamido- 
benzamide that  it  could  not  be  analysed.  Attempts  to  obtain  a  methyl 
derivative  of  formyldiorthamidobenzamide  resulted  in  the  formation  of 
V-methjd-  r-oxyquinazoline  and  orthamidobenzamide.  The  platinocldo- 
ride forms  long,  slender,  lustrous,  yellowish-red  needles,  which  dissolve 
in  alcohol  Avith  a  blue  fluorescence.  A  substance  melting  at  107 — 108° 
was  obtained  during  the  preparation  of  formyldiorthamidobenzamide, 
but  in  quantity  insufiicient  for  analysis. 

Formylorthamidohenzomethamide,  CHO'XH'CeHi'CO'-XHMe,  is  ob- 
tained by  mixing  orthamidobenzomethylamide  (Abstr.,  1887,  1043) 
with  forniic  acid  in  molecular  proportion,  evaporating  on  the  water- 
bath,  and  crystallising  from  benzene;  it  forms  clusters  of  needles,  melts 
at  111 — 112°  and  dissolves  in  warm   ether  and  benzene,  less  easily  in 
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water  and  alcohol,  and  not  at  all  in  light  petroleum ;  when  heated  at 
190 — 200°  for  some  hours,  it  is  converted  into  7-methyl-c-oxyquinaz- 
oline.  The  methiodide,  doHiiNaOI,  is  obtained  by  heating  formj-lorth- 
amidobenzometh^'lamide  with  the  calculated  quantity  of  methyl 
iodide  in  methyl  alcohol  at  100°  in  a  sealed  tube  for  one  hour;  it 
crystallises  in  needles  and  leaflets ;  its  platinocJdoride,  for  obtaining- 
which  it  is  converted  into  chloride  by  double  decomposition  with 
silver  chloride,  is  an  orange-yellow,  crystalline  powder  insoluble  in 
alcohol  and  ether ;  the  corresponding  hydroxide  forms  very  slender 
crystals  which  are  very  soluble  in  water. 

Weddige  (Abstr.,  1887,  1044)  treated  orthamidobenzamide  with 
methyl  iodide  in  alcohol  in  order  to  obtain  orthomethamidobenzamide  ; 
the  author  substituted  methyl  for  ethyl  alcohol,  and  obtained  dimeth- 
amidobenzamide  at  the  same  time.  Orthamidobenzamide  is  dissolved 
in  methyl  alcohol,  and  heated  with  the  calculated  quantity  of  methyl 
iodide  in  a  sealed  tube  at  100°  for  some  hours ;  the  mass  is 
extracted  with  ether,  the  residue  dissolved  in  as  little  water  as  possible, 
the  solution  filtered,  the  bases  precipitated  by  ammonia,  washed  with 
cold  water,  and  then  treated  with  water  at  70 — 80° ;  dimethamido- 
benzamide  and  unaltered  oi'thamidobenzamide  are  thus  dissolved,  and 
on  cooling,  the  former  crystallises  out.  Dimethamidobenzamidey 
NMes-CsH/CONHo,  forms  needles,  melts  at  139—140",  and  dissolves 
easily  in  acids  ;  its  platinoMoride  was  obtained. 

Formylorthomethamidobenzamide,  CHO-NMe'CfiHi-CONHo,  is  pre- 
pared by  heating  orthomethamidobenzamide  with  the  calculated 
quantity  of  formic  acid  in  a  tube  at  100°  for  three  hours  ;  after 
decolorising  with  animal  charcoal  in  alcohol,  it  crystallises  in  feathery, 
flat  needles  which  soften  about  100°  and  melt  at  11.3°.  When  heated 
at  150 — 160°  for  some  time,  it  yields  a  thick,  yellow  oil  which  solidi- 
ties after  some  days  to  small  needles  melting  at  123 — 124°  ;  the 
quantity  obtained  was  insufficient  to  allow  of  this  substance  being- 
identified  as  a-niethyl-f-oxyquinazoline,  but  it  is  certainly  distinct 
from  7-methyl-c-oxyquinazoline.  The  identity  of  the  methyl  dei'iva- 
tives  obtained  from  formylorthamidobenzomethamide  and  irovx 
c-oxyquinazoline    proves    that     the    constitution    of    the    latter    is 

The  author  has  prepared  Griess'  carbimidoamidobenzovl  (Abstr., 
1885,  1227),  and  finds  that  it  melts  at  211—212°,  not  214°";  he  there- 
fore concludes  that  it  is  identical  with  r-oxyquinazoline,  and  that 
Griess'  formula  for  it  is  incorrect. 

Etliyloxahjlortliamidohenzamide,  COOEt-CO-NH-CoHi-COKHo,  was 
obtained  once  in  several  experiments,  when  the  calculated  quantities 
of  orthamidolienzamide  and  ethyl  oxalate  were  gradually  heated 
together  to  170°,  alcohol  l)eiiig  evolved.  An  amorphous  precipitate 
separated  from  the  alcoholic  solution  of  the  product ;  this  was 
a  mixture  of  several  substances,  from  which,  by  fractional  crystallisa- 
tion, small,  prismatic  crystals  of  this  ethyl  derivative,  melting  at 
158 — 159°,  were  obtained.  From  the  mother  liquor,  a  stibstance, 
C55H58NO2,  was  obtained  in  needles  melting  at  140 — 141°  ;  the  amount 
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■was  insufficient  for  further  investigation.  A  fibrous  suhslance  of  uncer- 
tain composition  melting  at  177 — 178°  Nvas  obtained  when  methjl 
oxalate  was  substituted  for  ethyl  oxalate. 

An  additive  ■product  is  obtained  when  orthamidobenzamide  and  ethyl 
oxalate  are  heated  in  alcohol ;  it  forms  thick,  flat  prisms,  melts 
at  87 — 90°,  and  dissolves  in  cold  alcohol,  water,  ether,  acetone,  and 
warm  chloroform  ;  it  is  decomposed  into  ethyl  oxalate  and  orthamido- 
benzamide when  heated  at  80"'  for  some  time,  or  by  the  action  of 
hydrochloric  acid.  A  similar  product  is  obtained  with  methyl  oxalate  ; 
it  forms  short,  slender  needles,  melts  gi-adually  between  80^  and  90'', 
and  dissolves  in  the  usual  solvents.  A.  G.  B. 

Alkyl  Ketones  from  Halogen  Derivatives  of  Aromatic  Hydro- 
carbons. By  A.  Claus  {J.  pr.  Chem.  [2],  43,  355 — 363;  compare 
Schweitzer,  this  vol.,  p.  684). 

Orthoc}dorometamethyltohjl  methyl  ketone  (orthochhromefacetyltoluene) 
[Me  :  CI  :  COMe  =1:2:5]  is  obtained  by  the  action  of  acetic 
chloride  on  orthochlorotoluene  in  carbon  bisulphide  in  the  presence  of 
aluminium  chloride  ;  it  is  a  colourless,  strongly  refractive  liquid  of 
agreeable  aromatic  odour,  boiling  at  238 — 2-42°  (uncon-.)  ;  its  oxime 
crystallises  in  thick,  yellowish  needles  and  melts  at  112^  (uncon\). 
By  oxidation  with  potassium  permanganate  in  alkaline  solution,  it 
yields  parachlorometatoluic  acid  [COOH  :  Me  :  CI  =  1  :  3  :  4]  (m.  p. 
209',  uncorr.  ;  Abstr.,  1885,  1052),  whose  calcium  salt  crystallises 
with  3^  mols.  H.O,  and  4-chlorisophthalic  acid  [(COOH)o  :  CI  = 
1:3:  4],  which  does  not  melt  below  340° ;  this  oxidation  shows  that 
in  the  ketone  the  acetyl  group  must  occupy  the  para-position  to  the 
chlorine  atom,  and  the  meta-position  to  the  methyl  group. 

Ortholromometamethyltolyl  methyl  ketone  [Me  :  Br  :  COMe  =1:2:5] 
is  prepared  in  like  manner,  and  is  a  colourless,  strongly  refractive  oil  of 
agreeable,  aromatic  odour ;  it  boils  at  262 — 264°  (uncorr.) ;  its  oxivie 
crystallises  in  thick,  white  needles,  and  melts  at  104°  (uncorr.). 
When  oxidised  with  permanganate,  it  yields  parabromometatoluic  acid 
(m.  p.  209°,  uncorr. ;  Abstr.,  1882, 185),  whose  harium  salt  crystallises 
with  4  mols.  HjO,  and  4i-hromisophthalic  acid  (m.  p.  287°,  uncorr.), 
whose  harium  salt  (with  1  mol.  HoO)  is  described. 

When  parachlorotoluene  and  parabromotoluene  are  acetylised  in 
this  way,  the  products  seem  to  be  mixtures ;  in  the  former  case, 
the  product  boils  at  235 — 240°  (uncorr.),  in  the  latter,  at  261 — 265°. 

Metachlororthomethyltolyl  methyl  ketone  [Me  :  COMe  :  CI  =  1  :  2  :  5], 
similarly  obtained,  is  a  colourless,  agreeably  aromatic  liquid  which 
boils  at  239 — 240°  (uncorr.)  ;  its  oxime  crystallises  in  long,  colourless, 
lustrous  needles  melting  at  116°  (uncorr.).  By  oxidation  Avith  per- 
manganate, it  yields  parachlororthotoluic  acid  (m.  p.  166°,  uncorr.)  and 
parachlorophthalic  acid  (m.  p.  148°). 

Metahromorthornethyltolyl  methyl  ketone  is  a  colourless  oil  of  agree- 
able ai-omatic  odour  which  boils  at  257 — 258°  (uncorr.);  its  oxime  forms 
long,  soft,  filamentous  needles,  and  melts  at  97'  (uncorr.).  By  oxidation 
with  permanganate  it  yields  parabromorthotoliiic  acid  (m.  p.  187°, 
uncorr.)  and  parabromophthalic  acid  (m.  p.  168'),  whoso  anhydride 
melts  at  106°. 
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4t-Chlorometaxylyl  methyl  ketone  is  a  colourless,  aromatic  oil,  boiling 
at  263°  (uncorr.)  ;  its  oxime  forms  colourless  needles,  and  melts  at 
103°  (uncorr.).  A.  G.  B. 

Action  of  Ammonia  on  Derivatives  of  the  Ethyl  and  Methyl 
Salts  of  Orthamidobenzoic  Acid.  Bj  E.  Zachaeias  (./.  j)':  Chem. 
[2],  43,  4o2 — 450;  compare  Hiibner,  Annalen,  195,  S4).-^Ethyl 
aviidonitrohenzoaie  [COOEt  :  ISTH-,  :  XOo  =  1  :  2  :  3]  is  obtained  by 
heatino'  in  a  sealed  tube  at  130 — 150°  a  mixture  of  ethyl  nitroetboxy- 
benzoate  [COOEt  :  OEt  :  NO2  =  1:2:3]  and  alcoholic  ammonia. 
It  crystallises  from  90  per  cent,  alcohol  in  beautiful,  dark-yellow 
needles,  and  melts  at  109°.  On  continued  digestion  with  baryta - 
water,  and  subsequent  addition  of  hydrochloric  acid  to  the  sparingly 
soluble  barium  salt  thus  obtained,  a  substance  identical  with  amido- 
nitrobenzoic  acid  [COOH  :  XHo  :  XO,  =  1:2:3]  separates. 

Ethyl  acetamidonitrobenzoate  [COOEt  :  NHAc  :  XO2  =  1  :  2  :  3]  is 
obtained  by  heating  together  a  mixture  of  ethyl  amidoniti'obenzoate 
and  acetic  chloride.  It  crystallises  from  water  in  white  needles, 
melts  at  102",  and  is  exceedingly  soluble  in  cold  alcohol,  ether, 
benzene,  chloroform,  and  light  petroleum.  On  digestion  with  aqueous 
ammonia,  it  forms  the  corresponding  ammonium  salt,  but,  on  heating 
in    a   sealed  tube   at    170°   with  alcoholic  ammonia,    the   compound 

XOa'CeHo^C^  , \   y     is  obtained.       This   compound    is    insoluble    in 

xs C  Me 

ordinary  solvents,  except  hot  alcohol,  from  which  it  separates  in  small, 
brownish  crystals ;  it  melts  with  decomposition  at  264°,  gives  a 
potassium  salt  crystallising  in  yellowish-red  needles,  and  a  methyl 
salt  crvstallising  in  white  needles  which  melt  at  175°  ;  it  forms 
insoluble  salts  with  the  heavy  metals  ;  and,  on  reduction  with  tin  and 
hydrochloric  acid  or  stannous  chloride,  gives  a  base  which  crystallises 
in  colourless  needles,  and  melts  at  230 — 232"".  On  acetylation  of  ethyl 
araidonitrobenzoate,  a  yellow  compound  is  obtained,  which  appears  to 
be  an  isomeride  of  the  ethyl  acetamidonitrobenzoate  melting  at  102°. 
Etlnjl  uitrobenzoylamidohenzoate  [COOEt  :  XHBz  :  XO-2  =  1:2:3] 
is  obtained  by  warming  ethyl  amidonitrobenzoate  (m.  p.  109°)  with 
benzoic  chloride.  It  forms  yellowish- white  crystals,  melts  at  85"5°, 
and  is  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform.  On 
heating  it  with  alcoholic  ammonia,  it  yields  the  compound 

CO-XH 

xa-c.H3<,,^^p^^, 

which  crystallises  in  slendei-,  white  needles,  not  melting  at  250"",  and 
forms  a  methj'l  salt  crystallising  from  alcohol  in  slender,  white  needles 
which  melt  at  138°. 

On  treating  ethyl  diazobenzoate  chloride,  COOEt-CeHj-XoCl 
rCOOEt  :  N  :  XCl  =  1:2],  obtained  from  ethyl  orthamidobenzoate, 

CO'XH 
with  cold  aqueous  ammonia,  benzazimide,  CcH4<^    I      ,  is  formed  ; 

but  the  author  has  not  succeeded  in  producing  a  similarly  constituted 
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closed-chain  compound  by  the  action  of  aqneons  ammonia  on  ethyl 
methylnitrosoamidobenzoate  [COOEt  :  X(XO)Me  =  1:2].  When 
the  last-named  compound  is  heated  at  140 — 150^  with  aqueous 
ammonia,  a  mixture  of  orthonitrosomethylamidobenzamide  and  methyl- 
amidohenzoic.  acid,  COOH-aHi-XHMe  [COOH  :  XHMe  =  1:2],  is 
obtained.  The  latter  softens  at  l*).')".  melts  at  ITO",  is  soluble  in  all 
ordinary  solvents,  but  does  not  form  well-characterised  salts. 

G.  T.  M. 

Diethylcarbobenzonic  Acid.  By  R.  Ansch'jtz  jind  \Y.  Berxs 
(Jn/iaZe/<,  261,  298 — 809). — The  acid  first  prepared  by  Limpricht  and 
Schwanert  (Annalen,  155,  G3),  by  the  action  of  alcoholic  potash  on 
deoxybenzo'in,  and  named  by  Zagoumenny  (this  Journal.  1877,  ii, 
194)  diethylcarbobenzonic  acid,  has  the  composition  CisHi^Oe,  but  its 
constitution  has  not  j'et  been  ascertained.  It  distils  under  greatly 
reduced  pressure  with  slight  decomposition,  and  is  insoluble  in  am- 
monia and  alkaline  carbonates,  but  soluble  in  concentrated  potash  ;  it 
seems  not  to  contain  a  carboxyl  group,  and  it  does  not  combine  with 
hydroxylamine.  phenylhydrazine.  or  acetic  anhydride.  When  treated 
with  hydrogen  chloride  in  alcoholic  solution,  it  is  converted  into  a 
colourless,  liquid,  dietln/l  derivative,  which  boils  at  207 — 209^  (11  mm.) 
and  has  the  composition  C-mHooOo.  It  is  not  acted  on  by  sodium 
amalgam,  but  when  distilled  over  zinc-dust  it  yields  stilbene,  and 
when  boiled  with  hydriodic  acid  and  amorphous  phosphorus  it  is  con- 
verted into  a  colourless,  crystalline  compound  melting  at  182 — 134^, 
which  the  authors  name  isodiethijlcarhohenzonic  acid;  this  substance  is 
probably  identical  with  the  compound  obtained  by  Limpricht  and 
Sehwanert  (loc.  cit.)  by  heating  diethylcarbobenzonic  acid  at  100°  with 
hydrochloric  acid. 

When  diethylcarbobenzonic  acid  is  boiled  with  excess  of  nitric  acid 
of  sp.  gr.  1"18  until  oxidation  is  at  an  end,  it  is  converted  into  a  com- 
pound of  the  composition  Cit.Hi603,  which  melts  at  120".  On  fusinsr  it 
with  potash  in  the  manner  described  by  Zagoumenny,  an  inflammable 
gas  is  evolved,  and  on  dissolving  the  melt  in  water  and  acidifying  with 
hydrochloric  acid,  thei'e  is  produced  a  precipitate  Avhich  is  completely 
soluble  in  ammonia  :  when  this  product  is  distilled  under  greatly 
reduced  pressure  (12  ram.),  it  yields  a  small  quantity  of  a  colourless 
liquid  with  an  odour  of  butyric  acid,  benzoic  acid,  and  a  thick,  colour- 
less oil  boiling  at  about  176'o°  (15  mm.),  which  has  the  composition 
^'uHuOo.  On  treating  this  oil  with  potassium  permanganate,  it  is 
converted  into  benzoic  acid  ;  it  is,  therefore,  a  phenylvaleric  acid,  and 
not  diethylbenzoic  acid  as  was  supposed  by  Zagoumenny ;  it  is  not 
identical  with  either  of  the  known  phenylvaleric  acids,  both  of  which, 
namely,  the  normal  acid  and  phenylethylpropionic  acid  (benzylethyl- 
acetic  acid),  have  been  prepared  by  Baeyer  and  Jackson. 

Ethyl  phenylvalerate,  CisHisOa,  prepared  by  treating  the  acid  obtained 
from  diethylcarbobenzonic  acid  with  hydrogen  chloride  in  alcoholic 
solution,  is  a  colourless  liquid  boiling  at  144 — 146°  under  a  pressure 
of  about  15  mm.  The  chloride,  CnHijOCl,  is  obtained  when  the  acid 
is  treated  with  phosphorus  pentachloride ;  it  is  a  colourless  liquid 
boiling  at  129 — 131^  under  a  pressure  of  about  11  mm.     The  anilide. 
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CnHiaXO,  prepared  from  the  chloride,  separates  from  alcohol  in 
rhombic  crystals,  a  :  6  :  c  =  0'68451  :  1  :  0"60844,  melting  at 
101—102°. 

Benzylethylacetic  acid  (phenylethylpropionic  acid)  can  be  prepared 
by  hydrolysing  ethyl  benzylethylacetoacetate ;  it  boils  at  172 — l?-!^ 
under  a  pressure  of  about  15  mm.  The  chloride  is  a  colourless  liquid 
boiling  at  145 — 150'^  under  a  pressure  of  about  24  mm.  The  anilide, 
Ci7Hi9NO,  separates  from  alcohol  in  large,  -vvell-defined,  raonosym- 
metric  crystals,  a  :  h  :  c  :  =  O'SITIG  :  1  :  1'1885,  /3  =  70°-28',  melting 
at  88—89°.  F.  S.  K. 

Additive  Products  of  Ethyl  Sodacetoacetate  and  Sodio- 
malonate  with  Ethereal  Salts  of  Unsaturated  Acids,  By  A. 
Michael  and  P.  C.  Fkeee  (J.  pr.  Chem.  [2],  43,  390 — 395  ;  compare 
Auwers,  this  vol.,  p.  546). — The  first  product  of  the  reaction  of  ethyl 
sodacetoacetate  on  ethyl  cinnamate  (Abstr.,  1887,  672)  is  an  additive 
compound  of  one  molecule  of  the  latter  with  two  molecules  of  the 
former.  The  compound  C15H1GO4  is  obtained  when  this  additive  pro- 
duct is  heated  with  alcohol :  it  melts  at  144 — 145°,  not  140'5°  (loc.  cit), 
and  gives  an  amorphous,  white  Jiijdrazone,  CisHisOsiX'XHPh,  which 
melts  at  74 — 75°.  When  the  compound  CisHigOi  is  saponified  with 
alcoholic  potash,  o.  potassium  salt  is  obtained  ;  the  corresponding  acid 
melts  at  95°  with  evolution  of  carbonic  anhydi'ide,  yielding  a  compound 
C12H12O2,  which  crystallises  in  long,  lustrous  needles,  melts  at 
184 — 185°,  and  dissolves  in  alcohol  and  ether,  but  not  in  light 
petroleum. 

The  substance  C12H12O2  yields  two  oximes,  the  one,  C24H2203!Is'OH, 
when  a  neutral  (sic)  solution  of  the  substance  in  ammonia  is  mixed  with 
hydroxylamine  hydrochloride,  as  a  white,  amorphous  precipitate 
which  melts  with  decomposition  at  129 — IZV" ;  the  other,  CioHioOiNOH, 
'when  hydroxylamine  is  added  to  an  aqueous  or  alcoholic  solution  of 
the  substance,  as  a  white,  amorphous  compound  melting  at  172°  and 
soluble  in  alcohol  and  ether  but  not  in  light  petroleum ;  it  is  thus 
proved  that  Ci2Hio02  contains  a  carbonyl  group.  The  compound 
CoiH2202!iSPh,  obtained  by  heating  C12H12O2  with  aniline  (equal 
mols.)  in  alcohol,  crystallises  in  white  octahedra,  melts  at  237 — 238°, 
and  is  insoluble  in  aqueous  sodium  carbonate  and  hydroxide. 

When  the  compound  Ci2H,202  is  heated  for  some  time  with  aqueous 
alkalis,  a  new  substance  C12H14O3  is  obtained  ;  it  crystallises  from 
light  petroleum  in  concentric  groups  of  needles,  from  water  and 
carbon  bisulphide  in  large,  hard  prisms,  melting-  at  83 — 84°  ;  it 
behaves  as  an  acid  but  not  an  unsaturated  one  ;  with  iodine  in  an 
alkaline  solution,  it  yields  iodoform;  its  silver  salt  (with  ^  mol.  H2O) 
forms  a  white  pi-ecipitate ;  its  oxime  is  an  amorphous  substance,  melts 
at  93° — 94"  with  decomposition,  and  dissolves  in  alcohol  and  ether. 
Dilute  potassium  permanganate  solution  oxidises  the  substance 
CioHuO;,,  Avith  formation  of  benzoic  acid  and  an  unidentified,  volatile 
acid.  When  reduced  with  sodium  amalgam  in  alcohol,  C12HJ4O3  yields 
a  thick  oil,  C12HUO2,  which  distils  undecomposed  at  271 — 273° 
(17  mm.)  and  behaves  as  a  lactone,  thus  indicating  that  Ci.HuO-i- 
is  a  carboxy-acid  of  the  constitution  COMe-CH2-CHPh-CH2-COOH^ 


ORGANIC  CHEMISTRY.  915 

the  lactone  being  a  e-lactone  of  the  constitution 

The  substance  CioHioOihas  the  same  empirical  formula  as  cinnamyl- 
acetone  (m.  p.  81-°),  but  is  not  identical  with  it.  A.   G.  B. 

Derivatives  of 'Phenyl  Salicylate  (Salol).  By  W.  KxEBi:r, 
(/.  pr.  Chem.  [2],  43,  ;i78— 389  ;  compare  Abstr.,  1890,  128^).— 
Phenyl  acetylsalicyJate  (acetylmlol) ,  OAc-CsHj-COOPh,  is  obtained  bj 
heating  acetic  chloride  or  acetic  anhydride  with  dry  phenyl  salicylate 
and  pouring  the  liquid  into  absolute  alcohol ;  it  forms  stellate  crystals 
and  melts  at  97°. 

a-Phenyl  nitrosalicylate  [NO, :  OH  :  COOPh  =  5:2:1]  has  been 
already  described  (Abstr.,  1890,  1284)  ;  it  is  also  obtained  by  heating 
r)-niti-osalieylic  acid  (m.  p.  222°;  compare  Hiibner,  Abstr.,  1879,  380) 
with  phenol  and  phosphorus  oxychloride  at  120 — 130^  for  several 
hours  (compare  Nencki  and  Rasinsky,  ./.  pr.  Chem.  [2],  31,  472). 

fi-Phenijl  nUromUcjilate  [XO, :  OH  :  COOPh  =  3  :  2  : 1]  is  pre- 
pared by  heating  3-nitrosalicylic  acid  with  phenol  and  phosphorus 
oxychloride  at  100°  ;  it  crystallises  in  prisms  which  melt  at  101"^'. 

a.-Phenyl  acetylnitrosalicylate,  prepared  from  a-phenyl  nitrosalicylate 
and  acetic  anhvdiide,  crystallises  in  slender,  white  needles  melting  at 
118.  The  nitration  of  phenyl  acetylsalicylate  with  nitric  acid  only 
yields  a-phenyl  nitrosalicylate.  ^-Phenyl  nitracetyhalicylate,  prepared 
from  /3-phenyl  nitrosalicylate  and  acetic  anhydride,  melts  at  95°. 

Phenyl  dinitrosalicylate  (Abstr.,  1890,  1284),  is  sparingly  soluble 
in  alcohol,  more  so  in  benzene  and  chloi'oform,  and  most  so  in  glacial 
acetic  acid.  Phenyl  dinit vacetylsalicylale  crystallises  in  slender,  white 
needles  and  melts  at  118°. 

Orthonitrophenyl  dinitrosalicylate  (phenyl  trinitrosalicylate,  loc. 
cit.)  is  obtained  by  acting  on  phenyl  salicylate  with  a  mixture  of  nitric 
acid  (sp.gr.  1'525)  and  strong  sulphuric  acid  ;  it  crystallises  in  silvery 
leaflets  and  melts  at  100°.  By  saponification  it  yields  orthonitrophenol. 
Paranitrophenyl  dinitrosalicylate  is  similarly  obtained,  but  the  reaction 
mass  is  extracted  with  glacial  acetic  acid  instead  of  alcohol ;  it  forms 
yellowish  needles  and  melts  at  176°;  it  yields  paranitrophenol  on 
hydrolysis.     Paranitrcphenyl  dinitracetylsalicylate  melts  at  l50°. 

The  author's  attempts  to  obtain  a  triuitrosalicylic  acid  failed.  An 
isomeride  of  dinitrosalicylic  acid  was  obtained ;  it  melts  at  95°  and  is- 
converted  into  the  known  acid  (m.  p.  173°)  when  recryatallised. 

A.  G.  B. 

Action  of  Ammonia  and  Methylamine  on  Derivatives  of 
the  Ethyl  and  Methyl  Salts  of  Nitrohydroxybenzoic  Acids. 
By  P.  Thieme  (J.  yr.  Chem.  [2],  43,  451 — i82). — When  a  mi.xture  of 
ethyl  nitrohydroxybenzoate  [COOEt  :  NO.  :  OH  =  1:3:4]  and 
alcoholic  ammonia  is  heated  together  for  8 — 16  hours,  at  180°,  in 
sealed  tubes,  the  compound  COOEt-CGH3(]S'02)'ONHi  is  formed^ 
without  the  least  trace  of  a  nitrohydroxybenzainide. 

Ethyl  nitrethoxyhenzoate  [COOEt  :  NO-,  :  OEt  =  ]  :  3  :  4]  crystal- 
lises from  alcohol  in  nearly  colourless  needles  or  scales,  melts  at  64°^ 
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is  insoluble  in  water,  but  dissolves  readily  in  alcohol,  ether,  benzene, 
and  chloroform.  On  digestion  with  alcoholic  ammonia  at  130 — 1-10°, 
it  is  converted  ahuost  quantitatively  into  etliiil  nitramidohemoate 
[COOEt  :  NO,  :  NHo  =  1:5:4],  which  crystallises  from  alcohol  in 
long,  yellow  needles,  melts  at  136°,  and  readily  sublimes.  If  aqueous 
ammonia  is  employed  instead  of  alcoholic  ammonia,  ammonium,  nitr- 
amidobenzoate  is  formed. 

Nitramidohenzamide  [COXIT2  :  XO,  :  XH,  =  1:3:4]  is  obtained 
when  the  above-described  ethyl  nitramidobenzoate  (m.  p.  136°)  is 
heated  with  aqueous  ammonia.  It  crystallises  from  water  in  long, 
felted,  yellow  needles,  melts  with  decomposition  at  226°,  and  sublimes 
at  a  lower  temperature. 

Ethyl  nitracetamidohenzoate  [COOEt  :  XO-  :  XHAc  =  1:3:4] 
crystallises  in  long,  Avhite,  felted  needles,  melts  at  05 — 96°,  readily 
sublimes,  and  is  converted  on  heating  with  aqueous  ammonia  into 
ammonium  nitramidohenzoate. 

Etliijl  nitromethamidohenzoate  [COOEt  :  XO,  :  XHMe  =  1:3:4] 
is  readily  formed  by  heating  ethyl  nitrethoxybenzoate  (m.  p.  64°) 
with  methylamine  (2  niols.)  in  alcoholic  solution.  It  crystallises 
from  alcohol  in  orange-yellow,  prismatic  masses,  melts  at  100°,  and, 
on  treatment  with  potash  and  subsequent  addition  of  hydrochloric 
acid,  gives  a  corresjionding  nitromethaniidobenzoic  acid,  which  crys- 
tallises from  alcohol  in  pale-yellow  needles,  and  melts  with  decompo- 
sition at  295°. 

Ethyl  dinitroiiydroxijlemoaie  [COOEt  :  (XO,),  :  OH  =  1  :  3  :  5  :  4] 
is  obtained  on  further  nitration  of  the  mouonitro-compound  (m.  p. 
64')  with  a  mixture  of  nitric  and  sulphuric  acids.  It  crystallises 
fi'om  alcohol  in  long,  stout,  yellow  needles  (compare  Salkowsky, 
Aiinalen,  163,  50),  melts  at  87°,  and  is  converted  by  aqueous  ammonia 
into  the  corresponding  ammonium  salt.  Ethyl  dinitrethoA'yhenzoate 
[COOEt :  (X02)2  :  OEt  =  1:3:5:4]  cr\-stallises  in  colourless  needles 
melts  at  56°,  and  is  converted  by  alcoholic  ammonia  into  the  corre- 
sponding ethyl  dinitramidobenzoate,  which  crystallises  from  alcohol 
in  lemon-yellow,  glistening  scales,  and  melts  at  114^^  (Salkowsky, 
loc.  cit.). 

Ethyl  nitrethoxyhenzoate  [COOEt  :  XO2  :  OEt  =  1:4:5]  crystal- 
lises in  white,  prismatic  needles,  melts  at  60 — 61°,  and  is  converted, 
on  heating  at  180°  with  alcoholic  ammonia,  into  the  corresponding 
nitrethoxybenzamide,  -which  crystallises  from  hot  Avater  in  slender 
needles  melting  at  202°,  and  on.  hydrolysis  with  potash,  and  sub- 
sequent treatment  with  hydrochloric  acid,  gives  the  corresponding 
free  acid,  crystallising  from  alcohol  in  light-yellow  needles,  anil 
melting  at  2165°.  When  heated  with  aqueous  ammonia,  ethyl  nitr- 
ethoxybenzoate (m.  p.  60 — 61°)  is  converted  into  nitramidobenzoic 
acid  [COOH  :  XOj  :  XH3  =  1:4:5],  which  crystallises  from  water 
in  brick-red  scales,  and  melts  with  decomposition  at  290°. 

Ethyl  nitramidobenzoate  [COOEt  :  XOo  :  NH,  =  1:4:5]  melts 
at  139°  (compare  Kayser,  Abstr.,  1886,  149),  and  is  converted  by 
alcoholic  ammonia,  at  160 — 170°,  into  nitramidobenzamide 

[COXHo  :  XO,  :  XH,  =  1:4:5], 
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■which  crvstallises  from  water  iu  slender,  reddisli-jellow  needles,  and 
melts  at  231—232". 

Ethyl  nitrethoxybenzoate  [COOEt  :  XO.  :  OEt  =  1:4:5]  is  con- 
verted, by  heatinq-  with  methylamine,  iiito  nitromethamidohenzo. 
wethylamiile  [COXHMe  :  NOo  :  XH:Me  =1:4:5],  Avhich  melts  at 
194",  and,  on  hydrolysis  and  subsequent  treatment  with  acid, 
tjives  nifromethylamiiJoheiizoic  acid  [C0(3H  :  NOo  :  NHMe  ^1:4:  51, 
crystallising  from  alcohol  in  rhombic  plates  or  prisms,  and  melting 
with  decomposition  at  268^. 

Isitrohydroxyhevzoic  acid  [COOH  :  XOo  :  OH  =  1:2:3]  crystal- 
lises in  yellow  prisms  containing  1  mol.  HoO.  and,  when  anhydrous, 
melts  at  178°.  Its  ethyl  salt  melts  at  124°,  and  does  not  give  a  nitro- 
hydroxybenzamide  when  heated  with  aqueous  or  alcoholic  ammonia. 
The  corresponding  ethoxyethyl  salt  crystallises  from  alcohol  in 
almost  colourless,  prismatic  pi-isms  or  plates,  melts  at  53 — 54'',  is 
rot  acted  on  by  alcoholic  ammonia,  and  gives,  with  aqueous  ammonia, 
the  original  nitrohydroxybenzoic  acid  (m.  p.  178°). 

Ethyl  nitrohydroxybenzoate  [COOEt  :  XO.  :  OH  =  1:5:2],  which 
melts  at  96',  gives  Hiibner's  nitrohydroxybenzamide  (m.  p.  225^)  on 
digestion  with  alcoholic  ammonia.  Under  like  conditions,  the  corre- 
sponding ethyl  nitrethoxybenzoate  (m.  p.  68")  gives  aji  ethyl  nitr- 
amidobenzoate,  which  crystallises  in  slender,  yellow  needles  melting 
at  145°,  and  corresponds  in  constitution  with  Hiibner's  nitroamido- 
benzoic  acid  (m.  p.  263°). 

Ethyl  nitrnniethamidohenzoafe  [COOEt  :  XH:Me  :  XO^  =  1:2:5] 
is  formed  when  the  corresponding  ethyl  nitroethoxybenzoate  (m.  p. 
194°)  is  heated  in  a  sealed  tube,  at  150^,  with  methylamine  (2  mols.). 
It  crystallises  in  greenish-yellow  needles,  melts  at  103°,  and  may  be 
readily  siiblimed.  The  free  acid  crystallises  in  small,  bright-yellow, 
pearly,  rhombic  plates,  melts  at  259°,  and  is  easily  soluble  in  alcohol 
and  ether.     Nitroinethamidohenzometliyiain ide 

[COXHMe  :  X^HMe  :  XO,  =  1:2:5] 

crystallises  in  long,  thin,  yellow  needles,  melts  at  204',  and  readily 
sublimes. 

Ethijl  nitracetaviidohenzoate  [COOEt  :  XHAc  :  X'O.  =  1:2:5] 
forms  long,  colourless  needles,  melts  at  153°,  and  is  converted  by 
alcoholic  ammonia  into  metaiiitro-ft-methyl-c-oxyquinazoline, 

^^^^«^^<X=CMe- 

This  compound  crj-stallises  from  alcohol  in  almost  colourless,  four-  or 
six-sided  plates,  turns  broAvn  at  280^  without  previously  melting, 
and  gives  rise  to  salts,  which  are  not  well  characterised,  with  the 
exception  of  the  methyl  salt,  which  melts  at  165"" ;  and  may  also  be 
obtained  by.  acting  on  ethyl  nitracetamidobenzoate  with  ammonia. 

Ethyl  nitracetylmethamidohenzoate  [COOEt  :  XMeAc  :  XOj  = 
1:2:5]  forms  large,  colourless  plates,  and  melts  at  Q'd^.  On  heating 
with  alcoholic  or  aqueous  ammonia,  it  furnishes  ethyl  nitrometh- 
amidobenzoate  and  ammonium  nitromethamidobenzoate  respec- 
tively. 
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The  formation  of  the  above-described  compounds  shows  that  the 
action  of  ammonia  on  the  derivatives  of  the  ethjl  salts  of  nitro- 
hydroxybenzoic  acids  is  determined  both  by  the  relative  position  of 
the  substituted  groups  in  the  nucleus,  and  by  the  temperature.  In 
the  case  of  the  metanitrobenzoates,  no  acid  amide  is  formed,  whilst 
in  that  of  the  paranitrobenzoates,  acid  amides  are  readily  formed. 
In  the  case  of  ethyl  metanitro-orthoethoxybenzoate,  only  the-  ethoxyl 
attached  directly  to  the  nucleus  is  displaced  by  amidogen  at  125°, 
whilst  at  170 — 180°  the  ethox}-!  of  the  carboxvl  gx'oup  is  also  replaced. 

G.  T.  M. 

Metanitrocoumarin.  By  C.  Taege  (Arch.  Vharm.,  229,  71 — 
■83).- — Xitrocoumarin,  ]S^02*C;iH50o,  obtained  by  the  action  of  fuming 
nitric  acid  on  coumarin,  melted  at  187°,  but  after  sublimation  between 
watch  glasses  this  fell  to  183^  ;  Bleibtreii  (Annalen,  59,  191)  gives 
the  number  as  170'^.  By  oxidation  with  potassium  permanganate  in 
an  alkaline  solution,  metanitrosalicylic  acid  was  obtained,  indicating 
that  the  carboxyl  group  is  in  the  meta-position,  and  the  nitrocoumarin 
is  of  the  meta-type.  Metamidocoumarin,  C9II7NO2,  described  by 
Frapoli  and  Chiozza  (Annalen,  95,  253),  was  moi'e  simply  prepared 
by  dissolving  nitrocoumarin  in  aqueous  ammonia,  heating  nearly  to 
boiling,  and  adding  ferrous  sulphate  solution  until  the  precipitate 
appeared  pure  black ;  this  was  filtered  hot,  washed  a  few  times  with 
hot  water,  and  the  filtrate  was  allowed  to  remain,  when  needles  of 
the  amidocoumarin  crystallised  out.  This  compound  melts  at  164° ; 
Frapoli  found  168°.  The  platinochloride  was  analysed.  Dibromo- 
metanitrocoumarin,  NOo'CgHoBroOo,  was  obtained  by  exposing  pow- 
dered metanitrocoumarin  in  a  thin  layer  to  bromine  vapour  for  some 
days.  After  washing  with  alcohol,  and  recrystallisiug  from  chloro- 
form, the  prisms  obtained  melted  at  151^,  dissolved  readily  in  alcohol, 
chloroform,  and  ether,  but  with  difficulty  in  carbon  bisulphide  and 
light  petroleum.  Xitrosalicylaldehyde  (unsymmetrical,  melting  at 
125°),  when  heated  over  the  free  flame  with  acetic  anhydride  and 
sodium  acetate,  is  converted  into  metanitrocoumarin.  J.  T. 

The  Tannin  of  Algarobilla  and  Myrobalans.  By  G.  Zolffet, 
(ArrJi.  Phann.,  229,  123—160). — The  legumes  of  several  Chilian 
plants  of  the  genus  Ccesalpinia  have  been  employed  in  Europe  for 
tanning"  and  dyeing.  Two  tanning  principles  are  found  in  algaro- 
billa :  one,  occurring  to  the  extent  of  8  to  10  per  cent.,  is  the  glncos- 
ide  of  gallotannic  acid,  and  by  hydrolysis  yields  gallic  acid  and 
dextrose ;  the  other,  occurring  in  much  larger  quantity,  is  a  sugar- 
free  tannic  acid  which  readily  decomposes  into  ellagic  acid,  CuHgOg 
-I-  2H2O.  This  new  ellagotannic  acid,  CuHuiOm,  has  already  been 
obtained  in  an  impure  form  by  Lowe,  from  the  fruit  of  myrobalan 
and  divi-divi.  The  dextrose  noted  above  yields  glucosazone  when 
treated  with  phenylhydrazine  (compai^e  Fischer,  Abstr.,  1885,  53). 
The  molecule  of  ellagotannic  acid  contains  five  hydroxyl  groups, 
replaceable  by  acetvl,  and  its  constitution  may  be  thus  represented, 
C,H,(OH),-CbO-C6H2(OH).,-COOH.  Ellagic  acid  loses  its  water  of 
crvstallisation  at  100°.  This  acid,  when  treated  with  acetic  anhydride, 
yields  a  tetracctyl  derivative,  as  Schiff  also  has  shown.     The  tanning 
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principle  of  myrobalans  is  also  a  mixture  of  gallotannic  (jlucoside  with 
a  much  larger  amount  of  ellagotannic  acid.  In  both  algarobilla  and 
myrobalans,  gallic  acid  exists  in  small  quantity ;  the  former  also 
contains  a  little  oxalic  acid.  J.  T. 

Shikimic  Acid.  By  J.  F.  Evkmax  (Ber.,  24,  1278—1303).— 
Shikimic  acid,  CtHjoO,,  the  preparation  of  -which  has  already  been 
described  (Abstr.,  1886,  *Jo),  forms  a  white,  ciystalline  powder  con- 
sisting of  slender  needles,  melts  at  184°,  and  has  a  sp.  gr.  of  1"599  at 
14°.  It  dissolves  in  5"5  parts  of  water,  and  in  20  parts  of  ordinary 
alcohol,  readily  forming  supersaturated  solutions,  but  is  almost 
insoluble  in  absolute  alcohol,  ether,  and  benzene;  it  has  a  sp. 
rotafion  of  —2463°,  and  a  conductivity  constant  of  0"007I.  The 
ammonium  salt,  which  crystallises  in  rhombic  sphenoids  (a  :  li  :  c  = 
0"827  :  1  :  1*759),  has  an  even  stronger  rotatory  power,  and  therefore 
these  two  substances  are  among  the  most  powerfully  active  com- 
pounds at  i)resent  known.  The  acid  does  not  reduce  silver  or 
copper  solutions,  but  immediately  decolorises  alkaline  potassium 
permanganate. 

When  bariiim  or  calcium  shikimate  is  heated  to  about  230°,  it 
yields  pi'oducts  which  show  the  qualitative  reactions  of  catechol  and 
dihjdroxybenzoic  acid,  whilst  the  acid  on  fusion  with  potash  yields, 
in  addition  to  these,  two  compounds  which  appear  to  be  meta-  and 
para-hydroxybenzoic  acid.  On  distillation,  the  calcium  salt  yields 
considerable  quantities  of  phenol,  which  is  probably  formed  according 
to  the  equation  CH.oOs  =  CeHsO  +  CO,  +  2H.,0. 

The  anhydrides  of  fatty  acids  act  upon  shikimic  acid  at  their 
boiling  point  with  formation  of  tri-substituted  derivatives,  the  tri- 
acetyl,  tripropionyl,  and  tributyr}*!  compounds  having  been  prepared. 
They  are  all  yellowish,  amorphous  substances  which  could  not  be 
obtained  crystalline ;  the  number  of  acid  radicles  present  was  deter- 
mined by  titration,  and  in  every  case  the  result  agreed  with  the  sup- 
position that  three  such  groups  have  entered  the  molecule.  Hence 
shikimic  acid  must  contain  3  hydroxyl  groups,  and  as  it  must,  from  its 
pronounced  monobasic  character,  also  contain  a  carboxyl  group,  the 
condition  of  all  5  atoms  of  oxygen  is  accounted  for.  Attempts  were 
made  to  obtain  ethereal  salts  of  the  acid,  and  of  its  triacetyl  and  tri- 
butyryl  derivatives,  but  in  every  case  the  ethei'ilication  was  onlv  a 
partial  one. 

If  shikimic  acid  is  warmed  with  concentrated  hydrochloric  acid, 
partial  carbonisation  takes  place  ;  from  the  residue  remaining  on 
evaporation,  ether  extracts  parahydroxybenzoic  acid,  Avhich  must  be 
formed  simply  by  the  elimination  of  2  mols.  HoO  : — CtHioOs  —  2H2O 
=  C6H4(OH)-CUOH.  Other  products  are  formed  at  the  same  time, 
but  could  not  be  identified. 

Sodium  amalgam  reduces  an  acidified  solution  of  shikimic  acid, 
foi'ming  dihydroshikimic  acid,  C7H12O3.  This  is  separated  by  neutral- 
ising the  solution  with  soda,  adding  slightly  less  than  an  equivalent 
of  hydrochloric  acid,  and  a  large  quantity  of  alcohol.  After  filtering 
off  precipitated  sodium  chloi'ide,  the  remainder  of  the  chlorine  is 
removed    by   silver  oxide,  the  lead  salt  of  hydroshikimic  acid  pre- 
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cipitated  by  alcoliolic  lead  acetate,  and  decomposed  by  hjdros'en 
sulphide.  The  acid  crystallises  with  great  difhcult}-  in  hemimorphic, 
monos^-mmetric  prisms  (a  :  h  :  c  =^  1'637  :  1  :  0'976  ;  /3  =:  46°  0'  30"), 
melts  at  17-5°  (nncorr.),  and  dissolves  in  7  parts  of  water.  It  does 
not  reduce  silver  or  copper  solutions,  nor  is  it  immediately  oxidised 
by  alkaline  potassium  permanganate.  It  dissolves  in  sulphuric  acid 
on  warming  with  evolution  of  carbonic  oxide  and  formation  of  a  brown 
solution,  it  has  a  sp.  gr.  of  1'47  at  9°,  a  conductivity  constant  of 
O'OOol,  and  a  sp.  rotation  [aju  =  1S"2° ;  in  the  amorphous  condition, 
however,  it  has  a  rotation  four  times  as  great.  The  amorphous  acid 
is  converted  by  hydrochloric  acid,  at  100°.  into  benzoic  acid,  but  the 
crystallised  acid  must  be  more  strongly  heated  before  the  decompo- 
sition takes  place.  The  reaction  takes  place  according  to  the  equ5.tion 
C^H.A  =  CeH-COOH  4-  3H,0. 

When  an  equivalent  of  bromine  is  added  to  a  supersaturated  solu- 
tion of  shikimic  acid,  the  dibromide.  CTHioBrjOj,  is  formed,  and  crystal- 
lises from  alcohol  in  rhombic  sphenoids  (a  :  b  :  c  =  0"933  :  1  :  I'OIO). 
Its  conductivity  constant  is  about  100  times  as  large  as  that  of 
shikimic  acid,  namely,  0'7o,  audit  has  a  sp.  rotation  [ajj,  =  —58°.  It 
reduces  copper  solution,  and  is  reconverted  by  zinc  and  acetic  acid 
into  shikimic  acid ;  on  warming  its  aqueous  solution,  or,  better,  by 
the  action  of  the  theoretical  quantity  of  silver  oxide,  it  loses  hydrogen 
bromide,  forming  bromoshiTximoladone,  CTHgBrOs,  which  is  also  con- 
tained in  the  alcoholic  and  ethereal  mother  liquors  of  the  dibromide. 
It  is  quite  neutral,  dissolves  in  water  and  ordinary  alcohol,  melts  at 
235"  (nncorr.),  and  has  a  sp.  gr.  of  1965  at  11°,  and  a  sp.  rotation 
[a]D  :=  -f  22°.  It  crystallises  in  hemimorphic  hexagonal  needles 
(o  :  c-  =  1  :  2 "4595),  and  scarcely  reduces  copper  solutions,  but  forms 
silver  bromide  on  heating  with  silver  nitrate. 

When  the  bromolactone  is  treated  with  baryta-water,  it  is  con- 
verted into  dihydroxysliikimic  acid,  C7H12O7,  which  crystallises  in 
long,  monosymmetric  needles  (a  :  &  :  c  =  2021  :  1  :  1"407 ;  /3  =:  74°  4' ), 
melts  at  156°  with  formation  of  a  lactone,  is  optically  inactive,  and 
has  a  conductivity  constant  25  times  as  great  as  that  of  shikimic  acid, 
namely.  0'072. 

The  author  has  also  made  certain  observations  with  regard  to 
quinic  acid,  C^HiuOg.  and  quinide,  C^HioOs,  which  are  closely  allied  in 
constitution  to  shikimic  acid.  The  sp.  rotation  of  the  former  was 
found,  in  agreement  with  Hesse,  to  be  [a]D  =  —43-8°,  and  is  there- 
fore onh'  one  quarter  of  that  found  for  shikimic  acid,  and  varies  much 
less  with  the  concentration.  Quinide  was  prepared  according  to  Hesse's 
method  (Annalen,  110,  335),  and  was  found  to  have  the  properties 
ascribed  to  it  by  him.  As  it  is  completely  neutral  and  optically 
inactive,  it  cannot  be  identical  with  shikimic  acid.  On  boiling  witli 
milk  of  lime,  it  yields  a  calcmvi  salt  (CTHuOel.Ca  +  4H.3O,  which, 
with  acids,  forms  an  inactive  quinic  acid.  This  has  a  conductivity 
constant  of  0-022,  compared  with  0*0277  for  the  active  acid. 

The  above  results  in  the  case  of  shikimic  acid,  although  from  lack 
of  material  not  as  complete  as  is  desirable,  show  that  it  must  be  a 
trihijdroxiitetrahydrobenzolc  acid,  C6Hc(OH)3-COOH.  The  position  of 
the  ethylene   linkage  and  of  the  hydroxyl  groups  cannot  be  stated 
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with  certainty,  but  the  author  regards  'the  followiu:^  formula  as  the 
most  jirobable  : — 

oh-ch<cwoh)<;h^c.cooh. 

The  stability  of  the  compound  towards  alkalis  renders  it  probable 
that  the  ethylene  linkage  is  between  the  a-  and  /i-carbon  atoms 
(compare  this  vol.,  p.  452),  and  the  above  arrangement  of  the 
hydroxyl  groups  is  the  only  one  which  readily  explains  the  formation 
of  the  various  benzene  derivatives  by  the  loss  of  water,  unless  the 
elimination  takes  place  between  groups  in  the  para-position  to  one 
another,  which  is  nob  at  all  probable.  This  formula  is  also  in  agree- 
ment with  the  relations  between  the  conductivity  constants  of  the 
different  derivatives. 

The  constitution  of  qiiinic  acid  is  regarded  by  the  author  as  being 
probably  represented  by  one  of  the  following  formul-dP : — 

OH-CH<gf^^gf  |"(5^^^>C(0H)-C00H  or 

H.  G.  C. 

4  :  5-Dichlorophthalic  Acid :  Derivatives  of  Ortho-xylene. 
By  A.  Clal'S  and  C.  Groxeweg  (./.  yr.  Cliem.  [2],  43,  252—259).— 
Experiments  which  will  shortly  be  published  show  that  the  orientation 
of  the  dichlorortho-xylene  which  yields  the  dichlorophthalic  acid 
melting  at  183°  (Abstr.,  1885.  972)  is  [Me,  :  CL  =  1  :  2  :  4  :  5]  ;  the 
orientation  of  the  acid  is  therefore  also  settled. 

4 :  b-Dichlorophthalic  anhydride,  obtained  by  heating  the  acid  at 
130°,  sublimes  in  long,  colourless  needles,  and  melts  at  143°  (uncorr.). 
The  potassium,  sodium,  ammonium,  barium  (with  2  mols.  H3O),  calcium 
(with  4  mols.  H2O),  and  copper  .salts  are  described.  When  the  acid 
was  distilled  with  the  calculated  quantity  of  soda-lime,  it  yielded  a 
chlorobenzene  which  gave  4-nitro-l :  2-dichlorobenzene  (ni.  p.  43°) 
on  nitration  ;  this,  taken  in  conjunction  with  the  fact  that  neither  of 
the  chlorine  atoms  in  this  dichlorophthalic  acid  can  be  in  the  3-  or 
6-position,  is  confirmatory  of  the  above  orientation. 

4-Chloro-l  :  2-xylene  boils  at  195°  (uncorr.),  not  205°  (Abstr.,  1885, 
972).  b-Nitro-4i-chloro-l :  2-xylene,  obtained  by  mixing  thechloro-xylene 
(1  vol.)  with  nitric  acid,  sp.  gr.  1'5  (3 — 4  vols.)  in  the  cold,  and 
heating  for  half  an  hour  on  the  water-bath,  forms  small  needles 
which  melt  at  73°  (uncorr.).  6-Bromo-4-chloro-\  :  2-xylene,  obtained 
by  brominating  the  chloro-xylene  in  chloroform  in  presence  of  iron, 
and  distilling  with  steam,  crystallises  in  long,  colourless  needles, 
and  melts  at  75°  (uncorr.).  Nitro-h-hromo-^-chloro-l  :  2-xylene,  cv^?.- 
tallises  in  small,  colourless  prisms,  melts  at  223°  (uncorr.),  and 
dissolves  easily  in  acetone  and  in  chloroform,  sparingly  in  alcohol. 

b-Bromo-4-cldoropTitlialic  acid  is  obtained  by  heating  the  bromo- 
chloro-1 :  2-xylene  with  nitric  acid  (sp.  gr.  1"1)  for  5 — 6  hours  in  a 
sealed  tube  at  180 — 190°;  it  crystallises  in  aggregates  of  colourless, 
nacreous  needles,  melts  at  205°  (uncon-.),  and   is   easily  soluble  in 

VOL.  LX.  3  gr 
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water,  alcobol,  and  ether.  The  anhi/dride  sublimes  when  the  acid  is 
heated  at  120°  iuthe  forniof  small  needles  ;  it  melts  at  185°  (uucorr.). 
The  sodium  salt  (with  o  mols.  H2O)  and  barium  salt  (with  3  mols. 
HoO)  are  described. 

4  :  o-DicJdoro-3-bro nio-1  :  2-xylene,  obtained  bv  brominating  dichlor- 
ortho-xjlene  (m.  p.  237°  ?)  with  bromine  in  presence  of  iron,  forms 
slender,  colourless,  felted  crystals  which  melt  at  90°  (uncorr.). 

A.  G.  B. 

Benzeneazomalonic  Acid.  B}-  R.  Meyer  (Ber.,  24,  1241 — 
1245).— The  author  has  already  shown  (Abstr.,  1888,  369)  that  the 
benzeneazomalonic  acid  obtained  from  diazobenzene  chloride  and 
etlivl  sodiomalonate  is  identical  with  the  compound  prepared  from 
phenjlhjdrazine  and  mesoxalic  acid.  In  place  of  the  method  pre- 
viously given,  the  author  recommends  the  following : — IG  grams  of 
ethyl  malonate  is  dissolved  in  250  e.c.  of  alcohol,  a  solution  of 
14  gi-ams  of  crystallised  sodium  acetate  in  62  per  cent,  alcohol  added, 
and  then  gradually  a  well-cooled  solution  of  diazobenzene  chloride, 
containing  an  excess  of  -i-mol.  hydrochloric  acid,  the  temperature  being 
ke^Dt  below  0°  during  the  addition,  and  the  solution  allowed  to  remain 
over  night.  The  alcohol  is  then  distilled  off,  solid  soda  added,  and  the 
precipitated  sodium  salt  filtered  off  and  decomposed  with  hydrochloric 
acid.  To  purify  the  acid  it  is  dissolved  in  sodium  carbonate  solution, 
filtered,  and  the  boiling  solution  again  precipitated  by  hydrochloric 
acid.  It  then  forms  slender,  yellow-  needles,  melting  at  163 — 164° 
with  evolution  of  gas,  which  consists  chiefly  of  carbonic  anhydride  and 
a  little  nitrogen,  and  also  contains  traces  of  ammonia  and  aniline. 
The  silver  salt,  PhX2-CH(COOAg)2,  is  a  pale-yellow  precipitate,  and 
explodes  on  heating;  it  reacts  very  violently  with  ethyl  iodide,  and 
must  be  diluted  with  absolute  alcohol  in  cai-rvins"  out  the  reaction.  The 
compound  obtained  is  the  monethyl  salt,  PhX.^CH(COOH)(COOEt), 
which  forms  hair-like,  yellow  needles  and  melts  at  114''.  The  author 
had  hoped  to  obtain  the  diethyl  salt,  which  would  have  one  of  the 
following  formulge,  according  as  it  is  an  azo-compound  or  a  hydi-azone, 

Is"Ph:X-CH(C00Et)2,      NHPh-X:C(C00Et)5, 

and  examine  whether  it  still  contained  a  hydrogen  atom  replaceable 
by  metals,  in  which  case  the  first  formula  must  be  correct,  whereas  if 
no  such  replacement  took  place  the  compound  must  have  the  hydrazone 
constitution.     At  present  this  remains  an  open  question. 

H.  G.  C. 

Ethyl  Benzamidoxalacetate  and  Benzamidopyruvic  Acid. 
By  W.  WiSLiCEXcs  {Ber.,  24,  1257— 1263).— When  sodium  ethoxide 
is  added  to  a  mixture  of  ethyl  oxalate  and  ethyl  hippurate,  the  action 
proceeds  iuthe  usual  manner  (Abstr.,  18S8,  1178),  ethyl  sodiohenzamid- 
oxalacetate,  COOEt'CXa(XHBz)-CO-COOEt,  being  formed.  It  crys- 
tallises out  in  yellowish  crusts,  which  become  pure  white  when 
washed  with  ether ;  its  aqueous  solution  gives  a  precipitate  with 
silver  nitrate,  which  blackens  and  yields  a  miri-or  on  warming.  Free 
ethyl  benzamidoxalacetate  (ethyl  oxalhippurate) . 

COOEt-CH(NHBz)-CO-COOEt, 
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is  prepared  by  acidifyinij^  the  aqueous  solution  of  the  sodium  com- 
pound, extracting  with  ether,  and  evaporating  in  a  vacuum.  It  is 
then  obtained  as  an  oil,  which  solidifies  after  a  time ;  it  crystallises 
from  ether  in  slender,  wliite,  fascicular  aggregates  of  needles,  contain- 
ing 1  mol.  HoO,  which  is  partly  evolved  over  sulphuric  acid  in  a 
vacuum,  with  formation  of  the  oily  anhydrous  ethyl  salt.  The 
hydrated  compound  melts  at  73 — 74^,  and  gradually  decomposes  on 
continued  heating,  is  readily  soluble  in  hot  water,  ether,  benzene,  and 
alcohol,  spai'ingly  in  light  petroleum. 

The  crude  ethereal  solution  in  one  instance  deposited  yellow 
crystals  which  melted  at  164"  with  decomposition,  had  the  composition 
CisHuNOj,  and  gave  a  red  coloration  with  ferric  chloride  in  alcoholic 
solution.     The  constitution  of  this  compound  is  unknown. 

Ethyl  benzamidoxalacetate  readily  yields  a  hydrazone,  CjiHos^aO,,, 
which  separates  from  ether  in  lustrous  crystals,  melts  at  133 — 134^, 
and  gives  a  deep  violet  coloration  with  ferric  chloride  in  sulphuric 
acid  solution.  On  boiling  with  acetic  acid,  it  loses  1  mol-  alcohol,  and 
is  converted  into  ethyl  phenylbenzamidopyrazoloncarhoxylate, 

NzzC-COOEt 
^^CO-CH-XHBz' 

which  forms  yellow  crystals  and  melts  at  194 — 195^.  On  boiling 
with  aqueous  soda,  the  benzo}^  group  is  not  eliminated,  but  simple 
hydrolysis  takes  place,  the  corresponding  acid  being  formed ;  the 
latter  forms  slender,  yellowish,  matted  needles,  melts  at  185 — 190° 
w'ith  decomposition,  and  is  readily  soluble  in  aqueous  sodium  carb- 
onate, alcohol,  and  benzene,  sparingly  in  water,  ether,  and  light 
petroleum.  The  benzoyl  group  can  only  be  eliminated  by  heating 
with  hydrochloric  acid  at  160—170°,  benzoic  acid  being  then  formed  ; 
the  other  products,  however,  form  a  resinous  mass  which  could  not 
be  purified. 

Ethyl  benzamidoxalacetate  is  very  readily  decomposed  by  alkalis 
•with  formation  of  oxalic  acid,  hippuric  acid  and  alcohol.  On  treat- 
ment with  acids,  however',  an  entirely  different  reaction  takes  place, 
benzamidopyruvic  acid,  alcohol,  and  carbonic  anhydride  being  formed. 
The  reaction  is  best  carried  out  by  treating  the  compound  with  fuming 
hydrochloric  acid  at  the  ordinary  temperature,  and  allowing  the  mixture 
to  remain  for  several  days.  The  liquid  is  filtered  from  a  little  benzoic 
acid  formed  at  the  same  time,  and  the  filtrate  evaporated  in  a  vacuum  ; 
when  a  certain  concentration  is  reached,  the  acid  separates  in  reddish 
grains,  which  are  purified  by  recrystallisation  from  ether.  Benzamido- 
pyruvic acid,  NHBz-CHo-CO-COOH,  forms  white,  flocculent  masses, 
which  when  quickly  heated  melt  at  195°  with  sudden  decomi^osition, 
and  on  slowly  heating  at  190 — ^192°.  It  is  soluble  in  hot  water, 
alcohol,  and  aqueous  sodium  carbonate,  and  with  phenylhydrazine, 
yields  a  hydrazone  which  cannot  be  readily  purified.  Its  solutions  give 
a  dark  bluish-green  coloration  with  ferric  chloride,  and  precipitate 
silver  and  copper  from  their  solutions.  On  heating  with  hydi'ochloric 
acid,  benzoic  acid  is  formed,  but  the  author  has  been  unable  to  isolate 
amidopyruvic  acid  from  the  other  products.  H.  G.   C. 

O    Q    Z 
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Action  of  Iodine  on  Sodium  Benzenesulphinate  in  the 
presence  of  Mercaptan.  By  R.  Ojtd  and  J.  Troger  (Be/-.,  24, 
1145 — 1146). — The  authors  undei'took  these  experiments  in  the  hope 
of  obtainina;  disulphoxides  by  the  action  of  iodine  on  a  mixture  of  mer- 
captan and  an  alkali  sulphinate.  This  reaction  does  not,  however,  take 
place.  An  alcoholic  solution  of  sodium  benzenesulphinate  and  sodium 
phenyl  mercaptan  when  treated  witli  iodine  yielded  phenjd  bisulphide 
and  benzeuesulphoiodide.  Sodium  benzenesulphinate  and  sodium 
ethyl  mercaptan,  treated  in  a  similar  way,  gave  ethyl  bisulphide  and 
benzene  sulphoiodide.  E.   C.  R. 

Thioanhydrides  of  Aromatic  Thiosulphonic  Acids  and  Poly- 
thiosulphonic  Acids.  By  R.  Otto  and  J.  Troger  {Ber.,  24, 
1125 — 1145). — The  Action  of  Iodine  on  Potassium  Paratoluenethio- 
snlphonafe. — When  an  aqueous  solution  of  the  thiosulphonate  is  mixed 
with  a  solution  of  iodine  in  aqueous  potassium  iodide  until  a  slig-lit 
excess  of  iodine  is  present,  iotuenesid'pliothiosulplionic  a)iliydride, 
('07117802)2^2,  is  formed.  The  mixture  becomes  milky,  and  a  resinoiTS 
compound  is  deposited,  and  is  purified  by  extraction  with  ether; 
it  crystallises  from  light  petroleum  in  needles,  sinters  at  105°, 
and  melts  at  109°.  This  compound  was  the  only  product  of  the 
reaction  :  in  all  the  other  experiments  a  mixture  was  obtained  of  this 
compound  and  two  others,  namely,  the  thioanhydride  of  toluenethio- 
srdphonicacld,  (C7H7S02)oS,  and  toluenedisidphothiosulphonic  anliydride, 
(C7H7S0j)2S3.  For  shortness  sake  these  compounds  are  called  the 
trithio-,  the  tetrathio-,  and  the  pentathio-compound.  Sulphonic  acid 
and  free  sulphur  are  also  formed  by  the  action  of  iodine  on  the  thio- 
sulphonate ;  salts  of  toluenesulphonic  acid  were  only  obtained  in 
insignificant  quantity. 

Potassium  toluenethiosulphonate  (40  grams)  dissolved  in  water 
was  gradually  mixed  with  a  10  per  cent,  alcoholic  solution  of  iodine 
(20  grams).  The  product  is  a  white,  crystalline  mixture  of  the 
tetrathio-  and  pentathio-conipounds  with  a  little  of  the  trithio- 
compound.  By  extraction  with  light  petroleum,  the  trithio-  and 
tetrathio-compounds  are  separated.  The  former  is  purified  by  crys- 
tallisation from  alcohol,  and  melts  at  133°.  The  product  insoluble  in 
light  petroleum  is  crystallised  from  acetic  acid,  and  yields  the  penta- 
thio-compound which  melts  at  180 — 182°.  Three  other  experiments 
gave  a  similar  mixture.  The  tetrathio-compound  is  split  up  into 
the  pentathio-  and  trithio-com pounds  when  boiled  for  some  time  with 
acetic  acid  in  a  reflux  apparatus.  The  trithio-compound  (the  thio- 
anhydride of  toluenethiosulphonic  acid),  (07117800)28,  is  obtained  by 
orradually  adding  a  solution  of  iodine  in  potassium  iodide  to  a  solution 
containing  potassium  toluenesulphinate  and  potassium  toluenethio- 
sulphonate in  molecular  proportion.  The  product  is  purified  by 
washing  with  a  solution  of  potassium  iodide  and  Avith  water,  and 
crystallisation  from  benzene.  It  melts  at  133 — 134°.  In  a  second 
experiment,  the  tetra-  and  pentathio-compounds  were  also  obtained. 

Action  of  Iodine  on  a  mixture  of  Sodium  Toluenesulphinate  and 
Sodium  Stdphide  in  molecular  proportion. — W.  Spi'ing  has  stated 
that   sodium    thiosulphate    is   fonned    by   the   action    of    iodine    on 
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u  mixture  of  sodium,  snlpliite  and  sodium  sulphide  (Be?-.,  7,  1157). 
Hence  it  was  of  intei'cst  to  study  the  action  of  iodine  on  a  mixture  of 
sodium  tohieiiesulj)hinate  and  sodium  sulphide.  An  alcoholic  solution 
of  iodine  is  gradually  added  to  an  aqueous  solution  of  sodium  sulphide 
and  sodium  toluenesulphinate  in  molecular  proportion,  until  the 
yellow  precipitate  of  sulphur  which  is  first  formed  no  longer  i-edis- 
solves ;  this  shows  that  it  no  longer  consists  of  sulphur,  but  of  the 
thio-anhydrides  of  the  thiosulphonic  acid,  that  is,  the  products  of  the 
further  action  of  iodine  on  the  thiosulphonate  fii'st  formed.  The 
product  was  filtered,  and  the  filtrate  evaporated  and  extracted  with 
.•dcohol.  The  alcoholic  solution  contains  sodium  toluenethiosulphonate. 
In  a  second  experiment,  enough  iodine  was  added  to  convert  all  the 
thiosulphonate  into  thiosulphonic  anhydride,  and  on  crj-stallising  the 
product  from  alcohol  the  trithio-coinpound  (m.  p.  134°)  was  obtained. 
Free  sulphur  was  produced  in  all  these  experiments.  From  the  pro- 
duction of  free  sulphur  the  authors  conclude  that  the  reaction  takes 
place  in  tAvo  stages,  as  represented  by  the  equations  : — Na^S  +  I2  ^ 
^IS'al  +  S  andC,H,SOoNa  +  S  =  CSH.SOoSXa;  and  that  the  forma- 
tion of  sodium  thiosulphate  and  sodium  bisulphide  observed  by  Spring 
is  a  similar  reaction.  For  if  a  mixture  of  sodium  sulphite  and  sodium 
sulphide  in  molecular  proportion  is  cai-efuUy  ti'eated  with  an  alcoholic 
solution  of  iodine,  sulphur  first  separates,  but  redissolves  on  shaking  oi- 
gently  warming  the  mixture;  and  sulphur  also  separates  when  a  small 
quantity  of  iodine  solution  is  added  to  a  solution  of  sodium  sulphide. 

Action  of  Chlorine  on  Potassium  Toluenethiosulphonate. —  When 
the  thiosulphonate  dissolved  in  water  is  treated  with  an  excess  of 
chlorine,  the  pentathio-compound  mixed  w^ith  the  tri-  and  tetrathio- 
compounds  is  formed  ;  and  from  the  mother  liquors  toluenesulphonic 
acid  and  toluenesulphochloride  are  obtained. 

The  thioanhydride  of  paratoluenethiosulphonic  acid,  (07117802)38, 
crystallises  in  the  monosymmetric  system, 

a:h  :  c  =  2-8289  :  1  :  8-2212  ;   /3  =60^  7'. 

The  pentathio-compound,  (07117802)283,  crystallises  from  hot  ethyl 
acetate  in  small,  pointed  prisms  of  adamantine  lustre,  a:  b :  c 
=  1:1:  2-732.  The  crystals  may  belong  either  to  the  tetragonal  or 
rhombic  system. 

The  Action  of  Iodine  on  Potassium  Benzenethiosulphonate. — An 
aqueous  solution  of  the  thiosulphonate  is  heated  with  a  10  per  cent, 
alcoholic  solution  of  iodine  as  long  as  precipitation  takes  place.  The 
product  is  extracted  with  light  petroleum  and  benzene,  and  the  in- 
soluble residue  dissolved  in  acetic  acid.  The  acetic  solution  deposited 
well-formed  ciystals  of  the  thioanhydride  of  henzenethiosidphonic  acid, 
S(PhS02)2,  melting  at  133 — 134°.  The  petroleum  extracts  contain 
a  mixture  of  the  tetra-  and  pentathio-compounds,  w^hich  could  not  be 
separated.  Sulphuric  acid  and  free  sulphur  are  also  formed  in  the 
reaction,  as  well  as  benzenesulphonic  acid  in  inappreciable  quantity. 
When  potassium  benzenethiosulphonate  in  aqueous  solution  is  treated 
with  chlorine,  a  product  is  obtained  which  smells  faintly  of  benzene- 
sulphochloride.  On  extraction  with  ether  and  crystallisation  of  the 
residue    from    alcohol,   the    pure    tetrathio-compound,    (PhS02)o82,    is 
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obtained,  and  melts  at  76 — 77°.  The  ethereal  extract  contains  a  mixture 
of  the  tetrathio-  and  pentaxnio-compounds.  Sulphuric  and  benzene- 
sulphonic  acids  are  also  formed,  and  are  found  in  the  aqueous  liquors. 
The  tetrathio-compound  when  boiled  with  acetic  acid  is  split  up  into 
the  trithio-  and  pentathio- compounds,  and  by  fractional  crystallisation 
from  ethyl  acetate,  the  latter  can  be  obtained  pure  and  melts  at 
101 — 102".  Two  other  experiments  on  the  action  of  chlorine  gave  no 
trace  of  the  tetrathio-compound,  but  only  the  penta-  and  trithio-com- 
pounds,  together  with  a  substantial  quantity  of  benzene  sulpho- 
chloride,  and  sulphuric  and  benzenesulphonic  acids.  When  a  solution 
of  50  grams  of  the  thiosulphonate,  cooled  with  ice,  is  chlorinated, 
25  grams  of  product  insoluble  in  water  are  obtained,  and  this  consists 
almost  entirely  of  the  trithio-compound  (m.  p.  128 — 132"). 

The  thioanhydride  of  benzenesulphonic  acid,  (PhS03)2S,  crystallises 
in  the  monosymmetric  system,  a  :  h  :  c  =  2-8320  :  1  :  2-8280,  ft  =  67^6'. 
Plane  of  the  optic  axis  parallel  to  the  plane  of  symmetry.  The  tetra- 
thio-compound, (Ph*S02)2S2,  crystallises  in  very  thin,  transparent, 
lustrous  plates  belonging  to  the  monosymmetric  system, 
a:b:c  =  2-2740  :  1  :  17425,  ft  =  61°  30'. 
The  pentathio-compound,  (Ph*S02)2S3,  crystallises  in  transparent, 
lustrous  pyramids  belonging  to  the  teti'agonal  system,  a  :  h  :  c  =: 
1:1:  2-404.  They  are  hemihedi*al  and  are  dextro-rotatory,  iv  =  1-7201, 
6  =  ]-7077.  Since  this  compound  is  isomorphous  with  the  corre- 
sponding toluene  derivative,  the  latter  is  also  probably  optically 
active,  but  the  smallness  of  the  crystals  prevented  the  determination 
of  the  optical  properties. 

These  thio-compounds  dissolve  easily  in  warm,  aqueous  potas- 
sium hydroxide,  and  also  in  aqueous  potassium  sulphide.  The  addi- 
tion of  hydrochloric  acid  to  the  solution  precipitates  sulphur,  with 
formation  of  sulphinic  acids.  The  pentathio-compound  of  toluene- 
when  heated  a\  ith  alcoholic  ammonia  in  a  sealed  tube  at  100°  gives 
free  sulphur  and  amjnonium  toluenethiosulphonate.  Kascent  hydro- 
gen reduces  the  thioanhjdi'ides  to  phenyl  and  tclyl  mercaptans.  The 
pentathio-compound  when  treated  with  metallic  silver  gives  the  disulph- 
oxide,  C,H;S02-S-C,H„  and  the  sulphonic  anhydride,  (C;H,S02)20. 
The  latter  is  at  once  converted  into  the  sulphonic  acid. 

Action  of  Iodine  on  a  Mixture  of  Sodium  EthylsulpJiinate  and 
Sodium  Sulphide. — An  aqueous  solution  of  sodium  sulphide  and  sodium 
ethylsulphinate  in  molecular  proportion  is  carefully  treated  with  an 
alcoholic  solution  of  iodine  in  slight  excess.  A  clear  solution  is- 
obtained,  from  which  ether  extracts  nothing.  It  contains  sodium 
ethylthiosulphinate,  which  can  be  separated  by  evaporating  to  dry- 
ness and  extracting  with  alcohol.  When  treated  with  zinc  and 
hydi'ochloric  acid,  it  yields  ethyl  mercaptan.  Hydrochloric  acid 
precipitates  sulphur  from  the  aqueous  solution  with  production  of 
sodium  ethylsulphinate.  E.  C.  R. 

Aromatic  and  Aliphatic  Thic sulphonic  Acids.  By  E.  Otto 
and  A.  liOssiXG  {Her.,  24,  1147 — 1156). — The  Action  of  Ethyl  Chloro- 
carbonate  on  AlJcali  Salts  of  Aromatic  Thiosulphonic  Acids. — The  authors 
have  shown  that  ethyl  chlorcarbonate  acts  on  an  alkali  aromatic  sulph- 
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inate  with  production  of  the  ethyl  salt  of  an  aromatic  sulphinic  acid. 
The  action  of  eth3-l  chlorcarbonate  on  thiosulplionates  was  studied  in 
order  to  determine  if  disulphoxides,  R'SOo'SCHo,,^,,  or  the  isomeric 
compounds  R'SO'SOChHo,,  +  i  were  produced.  The  reaction,  howevei", 
takes  place  in  quite  a  different  way,  and  there  are  formed  disulphoxides 
containiug"  two  similar  aromatic  residues,  a  sulphinic  acid,  ethereal  salts 
of  the  sulphinic  acid,  and  thioanhydrides  of  the  thiosulphoDic  acid, 
with  sepai-ation  of  carbonic  anhydride  and  sulphur. 

Potassium  paratoluenethiosulphonate  mixed  with  alcohol  is  gradually 
treated  with  a  slight  excess  of  ethyl  chlorcarbonate  :  the  mixture 
becomes  acid.  It  is  neuti-alised  with  potassium  carbonate  and  the 
excess  of  ethyl  chlorcarbonate  neutralised  with  more  thio-salt.  The 
product  is  ddiited  with  water  and  extracted  with  ether.  The  ethereal 
extract  contains  toluene  disulphoxide,  tolyl  paratoluenethiosulphonate, 
ethyl  toluenesulphinate,  and  a  small  quantity  of  the  thioanhydride 
of  toluenethiosulphonic  acid.  The  residue,  insoluble  in  water  and 
ether,  contains  free  sulphur,  the  thioanhydride  of  toluenedisulphothio- 
sulphonic  acid,  (C-;H7S02)nS3,  and  the  trithio-compound.  The 
aqueous  liquors  contain  unaltered  thiosulphonate  and  potassium 
toluenesulphinate.  ISTo  gaseous  products  are  evolved  except  carbonic 
anhydride.  The  authors  put  forward  equations  in  explanation  of  this 
complicated  reaction. 

Potassium  benzenethiosulphonate  when  treated  with  ethyl  chlor- 
carbonate, behaves  in  an  exactly  similar  way  to  the  toluene  salt. 

Action  of  Phosphorus  Pentachloride  on  All-ali  Thiosuljihonates . — 
Spring  has  stated  that  phosphorus  pentachloride  acts  easily  on  sodium 
ethylthiosulphonate  and  yields  a  chloride  Avhich  decomposes  on  heat- 
ing, with  separation  of  free  sulphur,  and  when  treated  with  caustic 
soda,  yields  the  sodium  thiosulphonate  ;  so  that  its  formula  is  pro- 
bably EtSaOCl.     The  authors,  however,  obtained  a  different  result. 

Potassium  ethylthiosulphonate  (2  mols.)  is  well  mixed  with 
phosphorus  pentachloride  (1  niol.)  and  the  product  poured  into  iced 
water.  An  oil  is  precipitated  which  is  washed  with  very  dilute 
potassium  carbonate  and  dissolved  in  ether,  and  the  product,  after 
distilling  off  the  ether,  dried  in  a  vacuum  over  sulphuric  acid.  The 
oily  product  contains  only  3  per  cent,  of  chlorine,  which  shows  that 
very  little  chloride  is  present.  When  treated  with  aqueous  potassium 
hydroxide,  potassium  ethylthiosulphonate  is  obtained.  The  explana- 
tion of  this  result  is  obtained  on  studying  the  products  of  the  action 
of  phosphorus  pentachloride  on  potassium  benzenethiosulphonate. 
The  product  of  the  action  of  phosphorus  pentachloride  on  the  latter 
salt  is  influenced  by  the  proportions  of  the  two  compounds  and  also  by 
the  temperature.  Phosphorus  pentachloride  first  acts  like  free  chlorine 
and  phosphorus  trichloride  ;  potassium  chloride  and  the  thioanhydride 
of  benzenethiosulphonic  acid,  (PhS02)2S2,  are  formed;  the  latter, 
as  stated  in  the  foregoing  paper,  easily  splits  up  into  the  pentathio- 
and  trithio-compounds.  When  the  product  is  treated  with  potassium 
hydroxide,  potassium  benzenethiosulphonate  is  formed. 

The  authors  conclude  that  the  product  obtained  from  potassium 
ethylthiosulphonate  consists  of  compounds  analogous  to  those  ob- 
tained from  salts  of  aromatic  thiosulphonic  acids.  E.  C.  R. 
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Synthesis  of  Indigo  from  Phenylglycocine.  Bj  L.  Lederki: 
(^J.  pr.  Chem.  [2],  43,  303 — 304). — This  constitutes  tte  autlior's  con- 
cluding remarks  in  the  controversy  between  himself  and  Heumann 
as  to  priority. 

Non-Formation  of  an  Indigo  Derivative  by  Fusing  Para- 
tolylglycocine  with  Alkalis.  By  K.  Heum.^xx  (Ber.,  24,  1346). — 
Pure  paratolylglycociue  does  not  j-ield  dimethylindigo  on  fusion  with 
potassium  hydroxide,  as  stated  by  Eckenroth  (this  vol.,  p.  722),  and 
thus  forms  a  remarkable  exception  to  several  other  aromatic  glycines 
which  have  been  investigated  by  the  author  (this  vol.,  p.  837). 

A.  E.  L. 

Isatin-blue.  By  C.  Schotthn  {Ber.,  24. 1366— 1373).— Dipiperidyl- 
isatin,  Ci8H25]Sr30,  is  prepared  b}-  heating  an  alcoholic  solution  of 
isatin  (10  gramxs)  with  2  molecular  proportions  of  piperidine  for 
an  hour  on  the  water-bath ;  the  crystals  formed  are  collected  and 
washed  with  alcohol ;  a  further  quantity  is  obtained  on  adding  water 
to  the  alcoholic  filtrate  ;  the  yield  is  15  grams.  It  crystallises  from 
alcohol  in  colourless,  flat  prisms,  does  not  decompose  at  100°,  and  is 
sparingly  soluble  in  cold  alcohol,  less  so  in  ether,  and  almost  insoluble 
in  benzene  and  chloroform.  It  gives  a  blood-red  solution  with  mineral 
acids,  and,  later,  decomposes  into  isatin  and  piperidine,  but  is  only 
resolved  into  the  latter  by  alkalis,  on  heating;  it  dissolves  in  glacial 
acetic  acid  with  decomposition,  and  production  of  a  green  colour.  If 
it  is  heated  to  100°  and  the  temperature  slowly  raised  to  150°,  a  blue 
colour  is  produced,  piperidine  in  about  1  molecular  proportion  is 
eliminated,  and  ultimately  a  bi-o^Ti,  crystalline  compound  is  formed ; 
whilst  if  it  is  quickly  raised  to  a  temperature  between  125°  and  160°, 
isatin-blue  (see  below)  is  produced. 

Isatin-blue  is  prepared  by  shaking  dipiperidylisatin  with  several 
times  its  weight  of  acetic  anhydride  in  a  closed  flask,  at  the  ordinary 
temperature  or  at  60°,  pouring  into  Avater,  collecting,  and  washing 
with  water :  it  is  also  formed  when  dipiperid3"lisatin  is  Jieated  with 
acetic  anhydride  and  absolute  ether  in  a  sealed  tube  at  100°.  It  is  a 
blue  powder,  which  separates  from  glacial  acetic  acid  in  microscopic, 
dichroic  prisms  ;  a  streak  on  a  glass  plate  appears  blue  by  transmitted 
and  yellow  in  reflected  light;  it  decomposes  at  230°,  a  bi'own  oil 
passing  over  ;  it  is  moderately  soluble  in  glacial  acetic  acid,  forming  a 
deep-blue  solution,  less  so  in  ether  and  alcohol,  and  insoluble  in  benzene 
and  chloroform.  Its  solution  in  glacial  acetic  acid  shows  a  very 
strong  band  between  wave-lengths  655  and  628,  and  except  beyond 
the  red  there  is  a  weak  continuous  absorption  ;  on  .standing,  another 
band  is  observed  between  wave-lengths  589  and  580,  which  is,  how- 
ever, due  to  the  decomposition  of  the  compound.  The  band  observed 
with  a  solution  of  indigo  svilphate  is  between  wave-lengths  643  and 
616,  but  the  latter  shows  a  much  stronger  continuous  absorption  in 
the  violet  than  isatin-blue.  A  compound  dissolving  in  ether  with  a 
purple-red  colour  is  formed  when  a  solution  of  the  new  colouring 
matter  in  glacial  acetic  acid  is  allowed  to  remain,  or  more  quickly 
when  heated;  also  when  dipiperidylisatin  is  treated  with  acid 
chlorides  or  anhydrous  formic  acid.     Isatin-blue  is  readily  decoin- 
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posed  b}-  mineral  acids,  but  may  be  boiled  for  some  time  witii 
alcoholic  potasli  before  tlie  colour  of  the  solution  changes  to  red  ;  oji 
distilling  with  the  latter,  however,  piperidine  passes  over,  and  a 
brownish-red  compound,  sparingl}*  soluble  in  alcohol,  and  not  showing 
the  indophenin  reaction,  remains  beliind.  When  dipiperidjlisatiti 
(2  mols.)  is  treated  Avith  acetic  anhydride,  piperidine  (3  niols.  about) 
is  obtained,  and  this  leads  to  the  formula  C21H17NSO2  for  isatin-blue, 
whilst  the  values  obtained  by  the  elementary  analysis  of  the  latter 
agree  with  the  formula  C:.,cH,-;(,N504  ;  its  foi-mation  and  constitution 
are  therefore  obscure,  but  it  may  be  related  to  or  identical  with  the 
colouring  matter  obtained  by  V.  Meyer  (Abstr.,  1884,  587),  and  by 
Ciamician  and  Silber  (ibid.,  740),  by  the  action  of  pyrroline  on  isatin  ; 
it  also  resembles  indin  and  isatopurpurin.  The  author  is  investigat- 
ing the  action  of  pi})eridine  on  quinonc  and  quinol. 

A.  R.  L. 

Benzidinedisulphonic  Acid.  By  H.  Limpkicht  {Annaleu,  261. 
310 — 338). — The  author  has  prepared   a  number    of    derivatives  of 

benzidinedisulphonic  aoid,  SO,H-C6H3(NH2)-C6H3(NH2)-S0.3H ;  the 
preparation  of  this  acid,  which  was  at  first  thought  to  be  hydrazo- 
benzenedisulphonic  acid,  has  been  yjreviously  described  (Abstr.,  1889, 
399  ;  compare  also  Abstr.,  1890.  987). 

When  benzidinedisulphonic  acid  (10  grams)  is  dissolved  in  soda, 
the  solution  mixed  with  sodium  nitrite  (2  grams),  then  gradually 
treated  at  0°  with  dilute  sulphuric  acid  and  kept  for  several  days  in 

the   cold,   the   dm^o-compound,    S03H-C6H3(NH,)-CeH3<^^i>N",    is 

deposited  in  reddish-yellow  crystals,  together  with  benzidinedisulph- 
onic acid  and  the  tetrazo-derivative ;  if,  however,  the  solution  is 
allowed  to  get  warm  during  the  process,  the  teti-azo-compound  alone 
is  formed.  As  the  diazo-compound  was  not  obtained  in  a  pure  condi- 
tion, and  many- of  the  substances  described  below  were  prepared  from 
this  impure  diazo-compound.  and  as,  moreover,  no  special  precautions 
were  taken  to  free  them  from  benzidinedisulphonic  acid,  &c.,  they 
cannot  be  regai'ded  as  pure  chemical  compounds. 
Hydroxy amidodipliemjldisulphonic  acid, 

S03H-CcH3(OH)-C6H3(I^Ho)-S03H, 

is  formed  when  the  crude  diazo-compound  is  boiled  with  w-ater,  and 
can  be  isolated  by  means  of  its  barium  salt;  it  is  a  soft,  yellow  sub- 
stance, very  readily  soluble  in  water  and  alcohol.  The  harium  salt, 
Ci2H9NS207Ba  +  7  or  8HnO,  crystallises  in  small,  efflorescent,  reddish 
needles  or  prisms,  is  readilj"  soluble  in  water,  and  loses  the  whole  of 
its  water  at  175 — 180".  The  potassium  salt  and  the  lead  salt  crys- 
tallise in  long,  efflorescent,  colourless  pi'isms,  and  are  readily  soluble  in 
water. 

Bromamidodiphenyldistd phonic  acid  can  be  prepared  by  boiling  the 
crude  diazo-compound  with  copper  bromide  or  with  concentrated 
hydrobromic  acid ;  the  harium  salt,  Ci2H8S20cXBr,  crystallises  in 
small,  efflorescent  needles,  is  moderately  easily  soluble  in  hot  water, 
and  loses  its  water  at  160^ 
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Hijdrazinearnidodtplienyldisulplionic  acid  was  obtained,  but  only  in 
a  very  impure  condition,  by  reducing  the  crude  diazo-conipound  with 
stannous  chloride  and  hj^drochloric  acid ;  it  is  a  pale  yellow,  cvjs- 
talline  compound,  only  sparingly  soluble  in  hot  water.  The  harium 
salt,  CiaHiii^^fsSoOsBa  +  4HoO,  forms  small,  lustrous  crystals.  When 
the  acid  is  boiled  with  copper  sulphate,  it  is  converted  into  amido- 
dipJienyldisulplionic  acid,  the  harimn  salt  o£  which  forms  smallj  efflor- 
escent crystals,  having  the  composition  CioHgjS'SoOeBa  +  4HnO. 

The  ^«/raro-compound,  CioHeNiS^Og  +  2H2O  ?,  is  deposited  in 
yellow  crystals  when  benzidinedisulphonic  aeid  (25  grams)  is  treated 
with  sodium  nitrite  (10'2  grams)  and  sulphuric  acid,  as  described 
above,  and  the  solution  then  kept  for  some  days  in  a  cool  place  (com- 
pare Balentine,  Abstr.,  1880,  809)  ;  it  is  very  unstable,  and  therefore 
its  composition  could  not  be  accurately  determined.  The  Jiydrohromide, 
CnHeNiS-iOcHBr  +  2H30,  prepared  by  treating  dihydrazinedi phenyl- 
disulphonic  acid  with  bromine  in  alcoholic  solution,  cry^stallises  in 
reddish-yellow  plates,  is  insoluble  in  alcohol,  and  is  decomposed  bj* 
water,  yielding  the  tetrazo-derivative. 

Dihydrazinediphenyldisidphomc  acid  is  obtained  when  the  tetrazo- 
compound  is  reduced  with  stannous  chloride  in  the  cold  ;  it  crystallises 
in  yellowish  prisms  (with  2  mols.  HoO  ?),  and  is  only  very  sparingly 
soluble  in  hot  water  and  insoluble  in  alcohol,  ether,  and  chloroform. 
The  barium  salt,  CnHioXiSjOeBa,  seems  to  crystallise  with  3  mols.  HoO, 
of  which  two  are  expelled  at  110°. 

Dijjhoiyldisidpthonic  acid,  SOsH'CeHi'CeHi'SOsH  is  formed  when  the 
preceding  compound  is  boiled  v,'ith  copper  sulphate,  and  when  the 
tetrazo-compound  is  boiled  with  finely-divided  copper  and  95  percent, 
alcohol ;  it  is  a  syrup.  The  barium  salt  (with  6'5  mols.  H-^O)  forms 
large,  transparent,  efflorescent  prisms,  and  is  readily  soluble  in  water, 
but  only  sparingly  in  alcohol.  The  lead  salt  (with  5  mols.  H2O)  crystal- 
lises in  efflorescent  needles,  and  is  very  readily  soluble  in  water.  The 
jiotassium  salt  crystallises  in  foui'-sided  prisms,  and  is  readily  soluble. 
The  chloride,  C12HSS3O4CI2,  crystallises  from  chloroform  in  small, 
colourless  prisms,  melts  at  138°,  and  is  readily  soluble  in  ether, 
benzene,  and  chloroform.  The  amide,  Ci2HyS204(XH2)2,  crystallises 
from  alcohol  or  water,  in  both  of  which  it  is  readily  soluble,  in  four- 
sided,  colourless  prisms,  containing  2  mols.  HoO,  and  softens  at  about 
300°.  The  anilide,  C,2H8S204(NHPh)2,  separates  from  alcohol  in 
small,  colourless  crystals  melting  at  157°. 

Dinitrodiphenyldisulplionic  chloride,  Ci2H6S204Cl2(^02)2,  is  obtained 
when  the  chloride  just  described  is  treated  with  a  mixture  of  fuming' 
nitric  acid  and  concentrated  sulphuric  acid ;  it  crystallises  from 
chloroform  in  small  rhombohedra  and  melts  at  202°.  The  corre- 
sponding amide  forms  yellow,  well-defined,  rhombic  plates,  and  does 
not  melt  below  260°. 

Diphenul,  Ci2Ha(OH)2  [==  2:2'],  is  formed  when  diphenyldisulphonic 
acid  is  fused  with  alkalis  ;  it  forms  large,  transparent  prisms,  melts  at 
99°,  and  is  probably  identical  with  the  compound  (m.  p.  98°)  obtained 
from  fluorene  by  Hodgkiuson  and  Matthews  (Trans.,  1883,  163). 

I)iphenoldis%dphonic  acid  can  be  obtained  by  boiling  the  tetrazo- 
derivative  of  benzidinedisulphonic  acid  with  water  (40  parts)  (com- 
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pare  Brunneraan,  Abstr.,  1880,  807)  ;  it  is  a  crystalline  compound, 
readily  sohiLle  in  water.  The  barium  salt  (with  '2  mols.  HjO)  and  the 
lead  salt  (with  4  mols.  H..0)  form  well-detined  crystals  and  ai-e 
soluble  in  water.  The  ^e^ra /a7>o-derivative  is  formed  when  the  acid 
is  evaporated  with  nitric  acid  ;  its  sodium  salt  (with  1  mol.  HoO) 
and  potassium  salt  are  yellow,  crystalline  compounds. 

F.  8.  K. 

Isobenzile.  By  H.  Klixger  and  O.  Standke  (Ber.,  24, 
12G4 — 1271). — Isobenzile  may  be  prepared  by  the  following  method 
more  readily  than  by  the  one  previoiisly  given  (Abstr.,  188.'3,  920 ; 
1886,  888)  :- — 900  grams  of  sodium  amalgam  (2"5  per  cent.)  is  covered, 
with  150  c.c.  of  dry  ether,  and  100  grants  of  benzoic  chloride  gradually 
added  with  constant  cooling.  After  an  hour,  the  product  is  placed  in 
warm  water  and  kept  boiling  for  36  hours,  care  being  taken  to  exclude 
moisture.  The  yellow  or  yellowish-broAvn  solution  is  then  filtered, 
well  shaken  Avith  sodium  carbonate  solution  to  remove  benzoic  acid 
and  chloride,  the  ether  distilled  off,  and  the  residue  allowed  to 
remain  in  a  vacuum.  The  crystals  which  separate  are  collected 
and  w^ashed  with  a  little  ether ;  they  consist  of  isobenzile  mixed  with 
a  little  of  the  compound  melting  at  242 — 244°,  the  formation  of  which 
was  previously  observed  by  Klinger  (Abstr.,  1888,  920).  This  is 
separated  by  recrystallising  from  hot  alcohol  and  finally  from  cold 
ether,  in  which  the  high  melting  compound  is  sparingly  soluble. 
Isobenzile  crystallises  well  from  acetic  acid,  forming  lustrous,  compact 
ci-ystals,  and  melts  3°  higher  than  formerly  stated,  namely,  at  159°.  It 
decomposes  partially  on  boiling,  forming  benzoic  anhydride. 

It  has  already  been  shown  that  isobenzile  is  converted  by  bromine 
into  benzile  and  benzoic  bromide,  and  by  nitric  acid  into  benzile  and 
benzoic  acid,  from  which  it  would  appear  to  be  the  benzoate  of  an 
alcohol  containing  the  group  PhC'CPh,  which  is  formed  by  the  re- 
duction of  benzoic  chloride,  and  then  fui^ther  acted  on  by  the  excess 
of  the  latter.  This  view  was  confirmed  by  the  fact  that  the  compound 
melting  at  242 — 244°  is  Jujdrobenzoin  dihenzoate,  w-hich  must  be  formed 
in  the  following  manner: — 

It  is  also  readily  obtained  by  the  action  of  silver  benzoate  on  stilbene 
dibromide. 

By  the  action  of  alcoholic  potash,  isobenzile  is  resolved  into  benzoin 
and  benzoic  acid,  and  it  must,  therefore,  be  diplienulaceUilene  dihenzoate, 
PhC-OBz    ,  .         .  '         ^       ^        ^ 

p,  p.-^-p  5  the  corresponding  diphenylacetylene  glycol  first  formed  by 

the  hydrolysis  passing  at  once  into  the  tautomeric  benzoin, 

OH-CHPh:COPh. 

This  formula  is  in  agreement  with  the  molecular  weight  found  by 
Raoult's  method,  and  readily  explains  the  action  of  bromine  and  nitric 
acid  on  isobenzile,  the  benzoin  first  formed  being  oxidised  to  benzile. 
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By  the  action  of  h3-clrochloric  acid  on  isobenzile  the  authors  obtained 
benzoic  acid  and  benzile,  instead  of  benzoin  as  expected.  This  result 
is  accounted  for  by  Klingemann's  observation,  that  benzoin  itself  is 
for  the  most  part  converted  into  benzile  by  the  action  of  hydrochloric 
acid. 

Atterupts  to  synthesise  isobenzile  from  tolane  dibromide  and  silver 
benzoate  have  been  made  without  success.  H.   G.   C. 

New  Synthesis  of  Isobenzile.  By  H.  Klixger  and  L.  Schmitz 
(Ber.,  24,  12^6 — 1277). — By  the  action  of  sodium  wire  (3-3  grams)  on 
a  solution  of  benzoic  chloride  (20  grams)  and  beuzaldehyde  (lo'l 
grams)  in  anhydrous  ether,  a  yellow  solution  is  obtained,  which  on 
filtering  leaves  a  residue  of  hydrubenzoin  dibenzoate,  sodium  chloride, 
and  sodium  benzoate.  The  ethereal  solution  on  evaporation  leaves  a 
residue  which  is  distilled  in  a  carreut  of  steam  and  treated  with 
sodium  carbonate  solution  to  remove  benzaldehyde,  benzyl  alcohol, 
and  benzoic  acid  ;  the  pasty  residue  is  then  recrystallised  from  acetic 
acid,  and  yields  a  mixture  of  hydrobenzoin  benzoate  and  isobenzile; 
these  are  separated  by  means  of  alcohol  and  ether.  The  yield  of  iso- 
benzile is  not  good  ;  in  its  formation,  it  is  possible  that  benzaldehyde 
and  benzoic  chloride  unite  directly,  forming  the  compound  CHPhChO  Bz, 
2  molecules  of  which  then  combine,  with  loss  of  hydrogen  chloride  and 
formation  of  isobenzile.  H.   G.  C. 

Naphthoic  Acids.  By  A.  G.  Ekstrand  (/.  2"".  Chem.  [2],  43, 
409—432;  compare  Abstr.,  1889,  52,  152,  and  this  vol.,  p.  77).— 
Kit7-o-/3-')mpJithoic  Acid. — The  ethyl  salt  of  this  acid  is  present  in  small 
quantity  in  the  mother  liquor  from  which  the  pi-eviously  described 
nitronaphthoic  acids  (this  vol.,  loc.  cit.),  are  obtained,  and  crystallises 
from  a  solution  of  the  mixed  ethyl  salts  in  acetic  acid  in  the  form  of 
nodules,  which,  on  repeated  crystallisation  from  alcohol,  give  rhombic 
plates  melting  at  92°.  The  free  acid  crystallises  in  small,  colourless 
needles,  melts  at  279°,  and  is  readily  soluble  in  alcohol ;  the  calcium 
salt  crystallises  with  7  mols.  HoO,  and  is  only  slightly  soluble  in  water. 
On  reduction  with  ferrous  sulphate  in  ammoniacal  solution,  the  acid 
furnishes  an  amido- ji-naphthoic  acid,  which  crystallises  from  dilute 
alcohol  in  needles  melting  at  211°. 

In  addition  to  the  four  nitro-/3-naphthoic  acids  specified,  a  fifth 
appears  to  be  formed  amongst  the  products  of  nitration.  The  author 
has  not  succeeded  in  isolating  the  free  acid,  but  has  obtained  the  ethyl 
salt  in  the  form  of  long,  hard,  colourless  needles ;  it  melts  at  131°. 

Chloro-^-naphthonitrile,  CioHbCI'C^^,  obtained  on  chlorination  of  a 
cold  solution  of  /3-naphthonitrile  in  acetic  acid  containing  iodine,  melts 
at  144°,  and  is  converted  into  the  crystalline  amide,  CuiHgChCOXHa 
(needles  melting  at  186 — 187°),  on  boiling  with  alcoholic  potash,  until 
ammonia  commences  to  be  evolved. 

Chloro-ji-naphthoic  acid  is  convenientl}-  prepared  by  digesting  the 
above-mentioned  nitrile  (m.  p.  144^)  with  alcoholic  potash  in  a  reflux 
ajiparatus  ;  it  crystallises  from  alcohol  and  acetic  acid  in  colourle.ss 
needles,  and  melts  at  263°.  The  ethyl  salt  melts  at  45°  ;  the  sodium 
salt  crystallises  with  2  mols.  H^O,  and  the  barium  and  calcium  salts 
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with  4^  mols.  H^O  and  8i  mols.  HjO  respectivelv.  The  acid  has  most 
probably  the  constitution  [COOH  :  CI  =  2  :  1']  or  TCOOH  :  CI  = 
2  :  4']. 

Chloroiiitro- ^-naphthoic  acid  is  obtained  by  lieating  chloro-/3-naph- 
thoic  acid  (m.  p.  203°)  with  excess  of  nitric  acid  of  sp.  gr.  1"42.  On 
coolino-  the  clear  solution,  the  acid  separates  in  the  form  of  slender 
needles,  which,  on  recr^-stallisation  from  acetic  acid,  give  a  pure,  colour- 
less product  ;  this  melts  at  271°.  The  ffhyl  salt  melts  at  118°;  the 
calcinm  salt  crystallises  with  5  mols.  HoO,  and  is  only  sparingly  soluble 
in  water. 

Chlorodinitro-fi-naplithoic  acid  is  formed  on  warming  the  chloro- 
^-naphthoic  acid  (m.  p.  263^^)  with  red.  fuming  nitric  acid  in 
presence  of  a  small  quantity  of  concentrated  sulphuric  acid.  It 
crystallises  in  long,  flat  needles,  melts  at  243",  and  gives  an  ethyl  salt 
forming  broAvnish  needles  and  melting  at  132°. 

Chlorotrinitro- ^-naphthoic  acid  is  obtained  on  warming  in  a  water- 
bath  a  mixture  of  chloro-/3-naphthoic  acid  (m.  p.  26o°)  with  a  laro-e 
excess  of  fuming  nitric  acid  mixed  with  an  equal  volume  of  concen- 
trated sulphuric  acid.  It  crystallises  from  warm  acetic  acid  in  hard, 
yellow,  apparently  octahedral  crystals,  and  melts  with  decomposition 
at  260 — 261°.  The  ethyl  salt  crystallises  in  needles  which  melt  at 
188°  ;  and  the  calcium  salt  in  golden-vellow  needles  containiu"-  2 
mols.  H.,0. 

Chloro-ft-naplithoic  acid  is  obtained  on  diazotising  the  amido-/3-naph- 
thoic  acid  melting  at  219".  It  crystallises  in  slender,  white  needles, 
and  melts  at  260°.  The  ethyl  salt  is  not  well  characterised  ;  tlie  barium 
salt  crystallises  in  needles  and  contains  6  mols.  HoO  :  and  the  calcium 
salt  crystallises  in  nodular  a?gi-egates  containing  7  mols.  HoO. 

Dichloro-lS-napliflionitrile  is  formed  when  a  hot  solution  of  y3-nnph- 
thonitrile  in  acetic  acid  containing  iodine  is  treated  with  excess  of 
chlorine.  It  cry.stallises  in  needles,  melts  at  140°,  is  only  sparingly 
soluble  in  alcohol  ;  and,  when  cautiously  heated  with  alcoholic  potash, 
forms  the  amide.  CmHsClo'CONHo,  which  crystallises  in  slender,  colour- 
less needles,  and  melts  at  218°.  If  the  heating  with  potash  be  con- 
tinued, dichloro-/3- naphthoic  acid  (m.  p.  291°)  is  produced,  and  this  is 
identical  with  the  acid  obtained  on  direct  chlorination  of  /:^-naph- 
thoic  acid  in  hot  acetic  acid  solution  containing  iodine.  The  ethyl  salt 
crystallises  from  alcohol  in  long  needles,  and  melts  at  66° ;  the 
potassium  salt  (1  mol.  HoO)  and  the  barium  salt  (4  mols.  HoO)  both 
crystallise  in  colourless  needles,  and  are  well  characterised  ;  the  calciimi 
salt  (2^  mols.  HoO)  forms  small  prisms  which  are  only  slightly 
soluble  in  water  (1  part  in  3018).  This  acid  is  also  the  chief  product 
of  further  chlorination  of  both  the  chloro- /^-naphthoic  acids  m.  p.  263° 
and  m.  p.  260°  respectively,  and  must,  therefore,  have  the  constitution 
[CI2  :  COOH  =  1'  :  4'  :  2J.  On  oxidation  with  potassium  perman- 
ganate, it  appears  to  give  a  mixture  of  dicblorophthalic  acid  (75 — 80 
per  cent.)  and  trimellitic  acid  (20 — 25  per  cent.). 

Dichlorodinitro- ^-naphthoic  acid  is  obtained  on  heating  dichloro-yS- 
naphthoic  acid  (m.  p.  201°)  with  a  mixture  of  fuming  nitric  acid  and 
concentrated  sulphuric  acid  in  a  water-bath,  until  the  solid  is  nearly 
all  dissolved.     On  crystallisation  from  acetic  acid,  it  forms  rhombic 
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plates  and  melts  at  283'^.  The  etliijl  salt  melts  at  128^ ;  the  calcium 
salt  crystallises  with  6  mols.  HoO. 

On  nitrating  dichloro-/3-naphthoic  acid  (m.  p.  291°)  with  nitric  acid 
of  sp.  gr.  1"4:2,  at  least  two  nitrodichloro-derivatires,  both  crys  tallisincr 
in  needles,  and  melting  at  247""  and  261°  respectively,  are  formed.  In 
this  respect  dichloro-^-naphthoic  acid  resembles  /:J-uaphthoic  acid. 

DicMoro-lB-napTithoic  acid  is  obtained  by  first  reducing  and  then 
diazotising  the  dinitro-/3-naphthoic  acid  melting  at  226''.  It  Crystal- 
lises in  needles,  melts  at  282°,  gives  an  ethi/l  salt  melting  at  72°,  and 
a  sodium  salt  and  a  calcium  salt,  both  crystallising  in  needles  and 
containing  2  mols.  H^O  and  S^  mols.  H2O  respectively. 

Bichloro- ^-Haphthoic  acid  obtained  from  the  dinitro-acid  giving  the 
diamido-acid  melting  at  248°  crystallises  in  needles,  melts  at  254°,  and 
gives  an  etJiyl  salt  melting  at  86 — 87°. 

Bromo-/3-naphthoic  acid,  obtained  by  the  action  of  bromine  on 
/:?-naphthoic  acid  suspended  in  water,  crystallises  in  colourless  needles, 
melts  at  258°,  and  gives  an  ethyl  salt  crystallising  in  long,  white 
needles  melting  at  53 — 54°.  These  characteristics  differ  from  those 
ascribed  to  the  compound  bv  Hausemann  (this  Journal,  1876,  i,  599). 

G.  T.  M. 

Alizarinsulphonic  Acids ;  Conversion  of  Anthraquinone-a- 
and  /^-disulphonic  Acids  into  Flavopurpurin  and  Anthrapur- 
purin.  By  R.  E.  Schmidt  (/.  pr.  Chem.  [2],  43,  232 — 237).— The 
author  brings  forward  evidence  to  show  that  the  intermediate  pro- 
ducts obtained  during  the  conversion  of  anthraquinone-a-  and 
-/3-disulphonic  acids  into  fiavopui'purin  and  anthrapurpurin,  respec- 
tively, by  fusion  with  sodium  hydroxide,  are  alizai'insulphonic  acids 
(compare  Graebe  and  Liebermaun,  Annalen,  160,  139  ;  Perger,  /.  pr. 
Chem.  [2],  8,  159).  They  both  dye  mordanted  wool,  and  can  be  ob- 
tained directly  from  alizai'in  ;  the  latter  fact  is  of  technical  importance, 
because  the  best  yield  of  these  acids  which  can  be  obtained  by  melting 
the  anthraquinonedisulphonic  acids  with  sodium  hydroxide  is  not 
more  than  30  per  cent.,  it  being  difficult  to  stop  the  fusion  at  the 
right  moment.  The  process  is  patented  by  F.  Bayer  and  Co. ;  it  con- 
sists in  acting  on  alizarin  or  the  "  usual  alizarinsulphonic  acids  "  with 
sulphuric  anhydride  (5 — 10  mols.)  in  the  form  of  anhj-drosulphuric 
acid  of  25 — 30  per  cent.,  until  a  portion  of  the  mixture  gives  a  not 
very  intense,  dirty  colour  on  dissolving  it  in  ice-cold  Avater  and 
adding  sodium  hydroxide.  The  alizarindisulphonic  acids  thus  formed, 
unlike  alizarinsulphonic  acids,  are  not  precipitated  by  sodium  chloride, 
but  are  entirely  thrown  out  by  potassium  chloride.  To  convert  the 
disulphonic  acids  into  the  monosulphonic  acids,  they  are  heated  with 
sulphuric  acid  (60°  B.)  in  an  open  vessel  at  180'^.  This  mixture  of 
alizarinsulphonic  acids  when  melted  with  potassium  hydroxide  yields 
flavopur2:)urin  and  anthrapurpurin  in  almost  equal  jjroportions. 

It  is  commonly  stated  in  chemical  literature  that  authraflavic  and 
isoanthraflavic  acids  are  intermediate  products  in  the  preparation  of 
flavopurpurin  and  anthrapurpurin ;  they  are  not  so,  but  only  bye- 
products.  Anthraflavic  acid  remains  unaltered  when  fused  with 
alkalis  in  presence  of  oxygen.  A.  G.  B. 
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New  Dyes  of  the  Anthraquinone  Series.  By  H.  E.  Schmidt 
and  L.  Gattkrmaxx  (J.  pr.  Chem.  [2],  43,  237— 252).— In  this 
abstract,  a  paper  by  Schmidt  and  a  succeeding  one  by  Gattermaun  are 
embodied.  The  colouring  matters  here  described  have  been  patented 
by  V.  Bayer  and  Co. 

''  Alizarinbordeaux,"  CuH402(OH)4,  is  prepared  by  acting  on  alizarin 
(1  part)  with  70 — 80  per  cent,  anhydi'osulphuric  acid  (10  or  more 
parts)  at  25 — 50°  for  four  days,  and  then  pouring  the  mixture  into 
melting  ice.  An  acid  sulphate,  Ci4H402fOH)2!02!S02,  is  thus  obtained 
as  an  orange  preoipitate  which  crystallises  from  glacial  acetic  acid  in 
lustrous  leaflets;  it  is  dissolved  in  an  alkali,  and  the  solution  acidified 
and  heated,  whereby  "  alizarinbordeaux  "  is  precipitated.  "Alizarin- 
bordeaux"  can  be  distilled  unchanged ;  it  ciystallises  from  nitrobenzene 
in  brilliant,  red  needles  having  a  green,  metallic  lustre;  its  acetul 
derivative,  CuH402(OAc)4,  forms  bright-yellow  needles  melting  at  200". 
The  crystalline  form  and  optical  properties  of  "  alizarinbordeaux  " 
show  that  it  is  identical  with  Liebermann's  quinalizarin ;  its  consti- 
tution is  therefore  [(0H)4  =  1  :  2  :  1'  :  4']  (compare  this  vol.,  p.  463). 

The  dyeing  properties  of  the  product  are  described  ;  it  is 
chai'acteristic  of  it  that  it  dissolves  in  strong  sulphuric  acid  with  a 
bluer  colour  than  that  of  the  original  substance,  a  property  not  pos- 
sessed by  alizarin.  In  its  behaviour  to  reagents  it  resembles  alizarin. 
Nitroqninalizarm,  N02'Ci4ll302(OII)4,  crystallises  from  niti-obenzene 
in  brilliant,  dark  needles  with  a  green,  metallic  lustre ;  by  reduction, 
it  yields  an  amido-derivative.  By  the  action  of  stannous  chloride  on 
an  alkaline  solution  of  quinalizarin  and  subsequent  acidification,  a 
reduction  product  is  formed  which  crystallises  fi-oni  glacial  acetic 
acid  in  brilliant,  brownish-red  leaves. 

Quinalizarin  is  also  obtained  when  quinizarin  is  treated  with 
sulphuric  anhydride  in  the  manner  described  above. 

By  oxidising-  quinalizai-in  with  manganese  dioxide  in  sulphuric 
acid,  "  alizarincyanin  R.."  Ci4H302(OH)5,  is  obtained  ;  it  crystallises 
from  nitrobenzene  in  bronze-coloured  leaves,  and  can  be  distilled 
unchanged  ;  the  acetyl  derivative  is  described. 

Sexahydroxyanthraqtiinone,  Ci4H202(OH)6,  is  obtained  when  sulph- 
uric acid  acts  on  quinalizarin  at  200°,  or  sulphuric  anhydride  on 
anthraquinone  at  30°  ;  it  forms  dark-green  crystals. 

A  new  tetrahydroxi/qvtnone,  crystallising  in  green  needles,  is  ob- 
tained when  anhydi'osulphuric  acid  acts  on  jjurpurin.  In  all  these 
reactions,  the  sulphuric  anhydride  acts  as  an  oxidising  agent,  being 
i^educed  to  sulphurous  anhj-dride. 

Reference  is  made  to  the  production  of  several  other  new  dyes,  but 
they  do  not  appear  to  have  been  chemically  investigated. 

A.  G.  B. 

Massoyene.  By  O.  Wallach  (Arch.  Pharm.,  229,  116—120; 
compare  Abstr.,  1890,  638  and  1316). — The  author  still  maintains 
that  massoyene  does  uot  exist  in  massoya  rind,  but  that  the  oil  from 
this  rind  contains  a  relatively  large  quantity  of  pinene  with  limonene 
and  perhaps  dipentene.  J.  T. 
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Oil  of  Polei.  By  E.  Bkckmanx  and  M.  Plkissxkk  (AiuiaJe)i,  262, 
1 — 37). — Spanisli  oil  of  Polei,  from  Mentha  pulegiuvi,  is  a  light  yellow 
or  green,  ratlier  tliick  liquid  with  an  odour  recalling  that  of  pepper- 
mint. On  fractionating  the  oil  (62  grams),  under  the  ordinary 
atmospheric  pressure,  considerable  decomposition  takes  place;  a 
small  portion  (3  grams),  consisting  principally  of  watei%  passes  over 
below  212°,  the  principal  portion  (50  grams)  between  212°  and  216°, 
and  a  small  quantity  of  a  dark-yellow  liquid  (4  grams)  between 
216°  and  223°,  leaving  a  bi'ownish  residue  (5  grams). 

A  compound  of  the  composition  doHieO,  named  by  the  author 
ptilego7ie,  can  be  isolated  from  the  portion  boiling  at  212 — 216^  by 
repeated  fractional  distillation  under  reduced  pressure  (60  mm.)  ;  it 
is  a  colourless  liquid,  of  sp.  gr.  0'9323  at  20°,  boils  at  130 — 131° 
(60  mm.),  and  has  an  odour  recalling,  but  distinct  from,  that  of  oil  of 
peppei'mint.  Its  specific  rotatory  power  is  [a-]^  =  22"89,  but  this 
value  is  slightly  diminished  when  the  oil  is  treated  with  sulphuric 
acid  or  distilled  with  steam,  piobably  owing  to  resinitication. 
Pulegone  quickly  turns  yellow,  even  when  kept  in  closed  vessels,  and 
it  does  not  solidify  when  cooled  in  a  mixtui-e  of  ice  and  salt ;  it  is 
gradually  resinified  by  hot  alcoholic  potash,  and  it  does  not  give  an 
ethereal  salt  Avith  benzoic  or  stearic  anhydride ;  it  gives  some,  but 
not  all,  the  reactions  of  aldehydes,  and  with  phenylhydrazine  it  yields 
only  oily  or  resinous,  very  unstable  compounds.  Molecular  weight 
determinations  gave  results  in  accordance  with  those  required  by  the 
molecular  formula  CjoHigO  ;  its  molecular  refractive  power  was  found 
to  be  ]Mn  =  45"55,  whereas  the  value  calculated  for  the  formula 
CjoHieO"  is  Md  =  45-82. 

P iilegoneoxime,  CuiRi^NOz,  can  be  obtained  by  treating  pulegone  with 
hydroxylamine  in  boiling  alcoholic  ethereal  solution  ;  it  crystallises 
from  ether  in  long  needles,  melts  at  157°  with  decomposition,  and  is 
only  sparingly  soluble  in  cold  alcohol,  benzene,  and  light  peti-oleum  ; 
its  specific  rotatory  power  is  [ajn  ==  — 83"44.  Molecular  weight  deter- 
minations showed  that  the  compound  has  the  molecular  formula  given 
above.  Pulegoneoxime  is  more  readily  soluble  in  dilute  acids  than 
menthoneoxime,  and,  unlike  the  latter,  it  is  not  acted  on  by  cold 
sulphuric  acid  of  sp.  gr.  1'17 ;  it  dissolves  freely  in  hydrochloric  acid, 
yielding  a  solution  which  gradually  turns  brown,  but  it  is  only  very 
sparingly  soluble  in  alkalis.  It  reduces  ammoniacal  solutions  of 
silver  and  copper  on  warming.  The  hydrochloride,  CioHi9]SrOj,IICl, 
separates  from  alcoholic  ether  in  well-defined  rhombic  crystals, 
a:b:c  =  0-6048:  1  :  1-0477,  melts  at  117—118°  with  decomposition, 
and  is  readily  soluble  in  water;  its  specific  rotatory  power  is  [ajo  = 
—  32-43°.  The  henzoyl  derivative,  CidHigOIN'OBz,  prepared  by  ti-eat- 
ing  the  oxime  Avith  benzoic  chloride  in  ethereal  solution,  crystallises 
from  dilute  alcohol  in  colourless  needles  melting  at  137 — 138°  with 
decomposition.  The  acetyl  derivative,  Cii,H,sO;N''OAc,  is  formed 
when  the  oxime  is  Avarmed  with  acetic  chloride  ;  it  crystallises  in  long 
needles,  and  melts  at  149°. 

Fulegoneamine,  C10H19ON,  is  obtained  when  the  oxime  is  treated 
with  hydriodic  acid,  and  the  crystalline  hydriodide  obtained  in  this 
Avay  warmed  with  excess  of  the  concentrated  acid ;  it  is  a  yellowish 
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oil  havino;'  a  bitter  tasto  and  an  aniine-like  odour,  and  it  decomposes 
when  heated;  it  is  only  sparinsrly  soluble  in  water,  but  readily  in 
ether  and  alcohol.  The  lu/'lrochloride,  CmHioXO.HCl,  was  prepared, 
but  only  in  an  impure  condition,  by  treating  the  base  with  hydrogen 
chloride  in  ethereal  solution  ;  it  crystallises  from  alcohol  in  lon^ 
needles,  melts  at  117\  and  is  readily  soluble  in  water,  alcohol, 
benzene,  and  glacial  acetic  acid,  but  only  moderately  easily  in  light 
petroleum,  and  sparinsrly  in  ether.  Pule(/onea7ni)ie  phenyltJiiocarh- 
imide,  Cu.HisOiX'CS'XHPh,  is  precipitated  in  colourless  plates  on 
warming  a  benzene  solution  of  pulegoneamine  with  phenylthio- 
carbimide :  it  melts  at  198".  The  benzoyl  derivative,  CioHi^OiXBz, 
separates  from  warm,  dilute  alcohol  in  colourless,  feathery  crystals, 
melts  at  lOOo — 101 ',  and  is  sparingly  soluble  in  water,  ether,  and 
benzene,  but  readily  in  alcohol.  The  methyl  derivative,  CioHigOiXMe, 
prepared  by  boiling  the  amine  with  methyl  iodide,  and  decomposing 
the  product  with  potash,  is  a  light-yellow  oil;  ita  platiiiochloride, 
(CaH2iXO)j,HiPtCl6,  crystallises  in  well-defined  yellow  needles,  and 
is  sparingly  soluble  in  alcohol  and  ether.  When  pulegoneamine  is 
boiled  with  concentrated  potash,  it  is  decomposed  into  pulegouo  and 
ammonia ;  methylpulegoneamine,  under  the  same  conditions,  yields 
pulegone  and  methylamine. 

An  additive  compound  of  the  composition  Ci,,HnBrO  is  deposited 
in  colourless  crystals  when  hydrogen  bromide  is  passed  into  a  well- 
cooled  solution  of  pulegone  in  light  petroleum ;  it  separates  from 
dilute  alcohol  in  well-defined,  colourless  crystals,  melts  at  -iOb^,  and 
is  readily  soluble  in  alcohol  and  ether.  It  gradually  decomposes  on 
keeping,  and  it  is  converted  into  pulegone  by  freshly-precipitated  silver 
oxide  and  lead  hydroxide,  but  it  is  not  acted  on  by  cold  dilute  soda 
or  by  warm  sodium  carbonate:  its  specific  rotatory  power  is  [^^d  = 
—  o3"88°.  When  treated  with  hydroxylamine,  as  described  in  the 
preparation  of  pitlegoneoxime,  it  is  converted  into  a  compound  which 
crystallises  in  quadratic  plates,  melts  at  38",  and  has  probably  the 
composition  CmHieBrXO  ;  on  keeping  this  substance  for  some  time, 
it  first  changes  into  a  mass  of  needles  melting  at  110^,  which  are 
free  from  bromine,  but  contain  nitrogen,  and  then  into  pulegone- 
oxime.  When  the  additive  compound  is  reduced  with  zinc-dust  in 
alcoholic  solution,  it  yields  very  small  quantities  of  pulegone  and  a 
considerable  quantity  of  an  oil,  which  has  the  same  molecular  formula 
as,  and  possesses  all  the  properties  of,  the  levomenthone  described  by 
Beckmann  (Abstr.,  1889,  721),  except  that  its  oxime  melts  at  a 
higher  temperature,  namely,  at  84 — 85° ;  when  this  isomeride  of 
menthone  is  treated  with  sodium  in  ethereal  solution,  it  is  converted 
into  a  mixture  of  isomeric  menthols,  from  which  a  considerable 
quantity  of  the  benzoyl  derivative  of  natural  lagvomenthol  can  be 
isolated  in  a  crystalline  condition.  Laevomenthol  is  also  obtained, 
together  with  resinous  products,  when  pulegone  is  reduced  with 
sodinm  under  the  same  conditions. 

The  author  gives  three  possible  formulte  for  pulegone. 

F.  S.  K. 
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Saponin.  By  O.  Hesse  (Annalen,  261.  371— 378).— A  shidv  of 
the  literature  of  saponin  and  of  senegin  (Bolley,  Annalen,  90,  211  ; 
Christoplisobn,  Arch.  Pharm.,  206,  432,  481,  503)  leads  to  the  con- 
clusion that  the  two  compounds  are  identical,  and  that  the  sup- 
posed varieties  of  saponin  obtained  from  various  Caryophyllacea? 
represent  one  and  the  same  compound.  According  to  Rochleder 
(Wienei-  Acad.  Ber.,  56,  97),  saponin,  on  hydrolysis,  is  converted  into 
glucose  (3  mols.)  and  a  compound  of  the  composition  CUII22O2,  for 
which  the  author  proposes  the  name  sapogenol ;  assuming  that 
sapog'enol  has  the  above  composition,  and  that  the  hydrolysis  takes 
its  normal  course,  the  composition  of  saponin  is  represented  by  the- 
formula  CaoHs.On  (=  CuH^.O,  -h  SCeHi^Oe  -  SH^O). 

The  analytical  results  obtained  by  Stiltz  (Annalen,  218,  231)  in 
studying  saponin  and  its  derivatives  are  more  in  accordance  with 
this  view  of  the  composition  of  the  compound  than  with  that  of  Sttitz, 
who  concluded  that  the  gkxcoside  had  the  composition  CioH3„Oio ;  as- 
suming that  the  composition  of  saponin  is  expressed  by  the  formula 
C32H53O17,  the  tetracetyl,  CigHaeAciOu,,  tetrabutyl,  CigHofiBuiOm,  pent- 
acetyl,  C19H25AC5O10,  and  heptacetyl,  Ci9H2.5Ac509(OAc)2,  derivatives 
described  by  Stiitz  must  be  regarded  as  the  heptacetyl,  CssH^^AcvOnr 
heptabutyl,  C32H45BU7O17,  octacetyl,  Cy2H44Ac80n,  and  dodecacetyl, 
C32H4nAc,20i7,  derivatives  respectively,  and  the  compound  to  which 
Stiitz  gave  the  formula  Ci9Ho5Ac508(OAc)4  as  a  compound  of  the  com- 
position C32H4oAci5022,  and  a  derivative  of  saponin  trihydrate, 
C32H58O2,) ;  the  existence  of  a  mono-  and  of  a  di-hydrate  of  saponin  is 
also  not  improbable. 

The  formation  of  sapogenin,  saponetin,  and  saporetin  (senegenin), 
by  the  decomposition  of  saponin,  can  be  easily  expressed  by  simple 
equations,  proceeding  on  the  assumption  that  the  formula  C;^;!!.^©!- 
is  correct.  F.  S.  K. 

Poisonous  Constituents  of  "Timbo."  By  F.  Pfaff  (Arch. 
Pharm.  [2],  29,  31 — 48). — Timho  is  the  name  given  in  Brazil  to 
several  plants  such  as  Serjania  cuspidata,  St.  H.,  Serjania  lethalis,  and 
Paullinia  piymata  of  the  order  Sapindaca3,  and  Ttphrosia  toxicaria  and 
PhysalUs  heterophylla  of  the  order  Leguminosfe,  all  of  which  are  used 
for  the  purpose  of  stupefying  fish.  A  decoction  of  the  root  is  pre- 
ferred as  aft'ordiug  the  more  powerful  poison.  To  isolate  the  active 
principle,  an  alcoholic  extract  of  the  plant  Avas  concentrated,  washed 
with  water,  treated  with  ether,  and  the  dark-colonred  ethereal  solu- 
tion decolorised  by  means  of  sodium  carbonate  and  dilute  soda 
solution.  After  removing  the  ether  and  drying  over  sulphuric  acid, 
solid  crude  timboin  was  obtained,  which  softened  when  exposed  to  the 
air.  A  similar  product  was  obtained  b}^  precipitating  the  alcoholic 
extract  with  lead  acetate,  and  purifying  the  filtrate.  Further  treat- 
ment of  the  crude  product  Avith  alcohol,  light  petroleum,  and  benzene 
or  chloroform  at  length  yielded  a  hard,  yellowish-white,  sandy  sub- 
stance, which,  under  the  microscope,  clearly  indicates  crystalline 
structure.  Timhoin,  C2-H26OS,  melts  at  83°,  is  veiy  soluble  in  ether, 
alcohol,  benzene,  glacial  acetic  acid,  toluene,  and  carbon  bisulphide, 
exceedingly  soluble  iii  chloroform;  very  sparingly  soluble  in  light 
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petroleum,  and  almost  insoluble  in  water.  Its  alcoholic  solution  is 
not  precipitated  eitlicr  bj  normal  or  basic  lead  acetate,  iodine  solu- 
tion, or  tannin.  Its  solution  in  acetic  acid  or  in  alcohol  gives  a 
white,  flocculent  precipitate  with  water  ;•  but  these  solutions  give  no 
coloi-ation,  either  with  ferric  chloride  or  potassium  chromate.  The 
compound  becomes  first  black  and  then  reddish-brown  with  concen- 
trated sulphuric  arid.  Sobieranski  considers  timbo'in  to  be  a  chemically 
neutral,  indifferent  substance,  and  a  nerve  poison  of  the  toxine  class. 
Anhydrotlmboin,  C^-^^nO-,  was  obtained  as  slender,  coloured,  needle- 
shaped  crystals  during  the  refining  of  the  crude  timbo'in.  It  was  also 
produced  directly  from  timbo'in  by  heating  the  alcoholic  solution  with 
hydrochloric  acid.  This  compound  melts  at  215 — 216°,  and  is  not 
poisonous.  Light  petroleum,  boiling  at  38 — 40°,  extracted  from  the 
crude  timboi'n  an  oily  compound,  fimhol,  CooHieO,  probably  also  a 
poisonous  compound,  occuri'ing  chiefly  in  the  stem  and  branches  of 
the  plants.  "  J.  T. 

Synthesis  of  Pyridine  Derivatives  from  Derivatives  of 
a-Pyrone.  By  M.  Guthzkit  and  0.  Drkssel  (Annalen,  262, 
89 — -132). — The  authors  discuss  at  some  length  the  mechanism  of  the 
reactions  which  take  place  in  the  conversion  of  a-pyrone  into  pyrid- 
ine derivatives,  more  especially  as  regards  the  formation  of  ethyl 
hydrogen  ethoxyhydroxypj'ridinedicarboxylate  from  ethyl  ethoxy- 
a-pyronedicarboxylate  they  arrive  at  the  conchision  that  the  simplest 
and  most  probable  explanation  of  such  reactions  is  that  the  pyrone 
deri^mtive  first  combines  with  the  elements  of  ammonia  to  form  an 
intermediate  product,  which  is  then  converted  into  a  pyridine  deriva- 
tive by  the  elimination  of  1  mol.  HoO. 

Ethyl   hydrogen    ethoxyhydroxypyridinedicarhoxylate     (_ethyl    ethoxy- 

y.-yyridonedicarhoxylate),  COOEt'C'^ptr.p/pQ/-vT^x^C'OH,  is  ob- 
tained when  ethyl  ethoxy-a-pyronedicarboxylate,  prepared  as  pre- 
viously described  (Abstr.,  1889,  860),  is  shaken  with  4 — 5  per  cent, 
ammonia,  and  the  filtered  solution  acidified  with  hydrochloric  acid. 
It  crystallises  from  a  mixture  of  acetone  and  ether  in  colourless 
needles,  melts  at  159 — 160°,  and  is  moderately  easily  soluble  in 
acetone,  alcohol,  and  glacial  acetic  acid,  but  more  sparingly  in  ether 
and  water,  and  almost  insoluble  in  benzene,  light  petroleum,  and 
cai'bon  bisulphide.  Molecular  weight  determinations  by  Raoult's 
method  in  glacial  acetic  acid  solution  gave  results  in  accordance  with 
those  required  by  the  molecular  formula  given  above.  The  silver 
salt,  CnHi20eXAg,  is  a  crystalline,  moderately  stable  compound,  very 
sparingly  soluble  in  water.  The  acetyl  derivative,  CisHisOtN',  is 
formed  when  the  ethyl  hydrogen  salt  is  heated  with  acetic  anhydride 
at  130°;  it  melts  at  99 — 100°,  is  fi^eeljf  .soluble  in  cold  benzene,  and 
is  readily  decomposed  by  warm  water. 

Ethyl  ethoxyliydroxypyridinedicarhoxylate,  CnHnOeN,  can  be  pre- 
pared by  tj^eating  an  alcoholic  solution  of  the  ethyl  hydrogen  salt 
with  hydrogen  chloride,  but  it  is  more  easily  obtained  by  decompos- 
ing the  silver  salt  with  ethyl  iodide  ;  it  ci*ystallises  from  alcohol  and 
benzene  in  needles,  melts  at  80 — 81°,  and  is  soluble  in  dilute  am- 
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monia  and  dilute  sodium  carbonate.  When  the  ethyl  hydrogen  salt 
is  heated  above  its  melting  point,  carbonic  anhydride  (1  mol.)  is 
evolved  and  there  remains  a  brown  oil.  which  consists  principally  of 
ethyl  ethoxyhydroxypyridijiedicai'boxylate,  identical  with  the  com- 
pound described  above,  and  a  basic  substance  which  is  probably 
a-ethoxy-a-hydroxypyridine,  but  which  could  not  be  isolated,  in  a 
pure  condition.  Ethoxyhydroxypyridinedicarboxylic  acid  (com- 
pare Abstr.,  1889.  860)  separates  from  water  in  crystals  containing 
1  mol.  HoO,  and  melts  at  181 — 182°  with  evolution  of  carbonic  an- 
hydride (2  mols.)  yielding  a  brown  oil  which  probably  consists  for  the 
most  part  of  ethoxyhydroxypyi*idine ;  when  heated  with  concentrated 
hydriodic  acid  at  130^,  it  gives  ethyl  iodide,  and  Avhen  heated  with 
fuming  hydrochloric  acid  at  180°,  it  yields  ethyl  chloride,  ammonia, 
and  glutaconic  acid  (m.  p.  133 — 134''). 

Citraziiiic  acid  undergoes  a  decomposition  similar  to  that  observed 
in  the  case  of  ethoxyhydroxypyridinedicarboxylic  acid  ;  when  it  is 
heated  at  180"^  with  hydrochloric  acid,  it  yields  ammonia  and  acouitic 
acid,  together  with  carbonic  anhydi-ide,  which  is  produced  by  the 
decomposition  of  some  of  the  aconitic  acid.  The  relationship  between 
citrazinic  acid  and  ethoxyhydroxy|3yriclinedicarboxylic  acid  is  also 
shown  by  their  behaviour  on  reduction  with  tin  and  hydrochloric 
acid  in  the  manner  described  by  Behrmann  and  Hofmann  in  the  case 
of  citrazinic  acid  ;  the  last-named  compound  yields  tricarballylic  acid 
under  these  conditions,  ethoxyhydroxypyridinedicarboxjlic  acid 
giving  glutaric  acid. 

ccx-DicJilorodinicotinic  acid,    CH-^p^pQ^^Tryppi^^,  is   obtained 

when  anhydrous  ethoxyhydroxypyi-idinedicarboxj-lic  acid  is  mixed 
with  phosphorus  pentachloride  and  phosphorus  oxychloride,  the 
mixture  heated  at  240 — 250'  for  5 — Q  hours,  and  the  product  de- 
composed with  ice-cold  water ;  it  separates  from  ether  in  colouidess 
crystals,  melts  at  230°  with  evolution  of  carbonic  anhydride,  and  is 
readily  decomposed  by  warm  water  yielding  dihydroxydinicotinic 
acid.  It  is  moderately  easily  soluble  in  ether  and  alcohol,  but  more 
.sparingly  in  cold  water;  it  dissolves  freely  in  dilute  ammonia,  the 
neuti'al  solution  giving  with  silver  nitrate  and  with  lead  acetate  a 
colourless,  with  ferric  chloride  a  yellow,  and  with  copper  acetate  a 
green.  pi"ecipitate.  The  etlujl  salt.  CnHnClsXOi,  is  easily  obtained 
by  treating  the  chloride  of  the  acid  with  alcohol ;  it  crystallises  in 
compact,  monoclinic  prisms,  melts  at  75 — TG'^,  and  is  I'eadily  soluble 
in  ether,  alcohol,  chloroform,  benzene,  glacial  acetic  acid,  and  hot 
light  petroleum,  but  more  sparingly  in  cold  light  petroleum  ;  it  is 
quickl}-  decomposed  by  sodium  ethoxide  in  warm  alcoholic  solution 
with  separation  of  sodium  chloride.  When  the  dichloro-acid  is 
heated  with  concentrated  hyd^'iodic  acid  at  180°,  it  is  converted  into 
dinicotinic  acid  (m.  p.  322°)  ;  the  formation  of  this  acid  from  ethyl 
hydrogen  ethoxyhydroxypyridinedicarboxylate  by  the  series  of  i"eac- 
tions  described  above  is  a  conclusive  proof  ^that  the  ethyl  hydrogen 
.salt  has  the  constitution  assigTied  to  it.  F.  S.  K. 
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Beta'ines  of  Pyridine  Bases.  By  M.  Kkugek  (/.  pr.  Chem.  [2], 
43,271—303  and  3C.-i— 377  ;  compare  Abstr.,  1890,  1431).— There 
ai*e  four  methods  of  obtaining  betaines :  (1)  Hofmann's,  by  the 
action  of  ethyl  chloracetate  on  tlie  tertiary  base,  producing  the 
chloiide  of  the  alkyl  betaine ;  (2)  Liebi-ieh's,  by  the  action  of  chlor- 
acetic  acid  on  the  tertiary  base  at  a  raised  temperature,  producing 
the  betaine  hydrochloride ;  (3)  Griess',  by  the  action  of  methyl 
iodide  and  an  alkali  on  the  amido-acid  in  methyl  alcohol,  producing 
the  alkaline  iodide  of  the  betaine  ;  (4)  Kraut's,  by  the  action  of  an 
alkyl  iodide  on  the  silyer  amido-salt,  producing  the  iodide  of  the  alkyl 
betaine. 

EtJnjl  pyridinehefaow  chloride,  CjHsXCl'CHo-COOEt,  obtained  by 
Hofmann's  reaction  and  purified  by  extraction  Avith  ether,  in  which  it 
is  insoluble,  forms  a  rose-coloured,  crystalline  powder  ;  it  melts  at 
100'  to  a  yellowish-red  liquid  of  peculiar  odour,  and  decomposes  with 
blackening  at  110 — 115°;  it  is  yery  soluble  in  water,  alcohol,  and 
chloroform.  The  platuiochloride  iorms  lustrous,  orange-red,  rhombic 
leaflets  and  decomposes  at  213°;  the  nnrochloride  crystallises  in  thin, 
yellow  leaflets  and  melts  at  117°  ;  the  mercurochloride  forms  micro- 
scopic, white,  four-sided  pri.sms  which  melt  at  124 — 125°  ;  the 
radmiocldoride,  C9Hi2ls02Cl,CdCl2,  crystallises  in  long,  lustrous 
needles  which  aggregate  to  an  opaque  white  mass  at  141° ;  the 
cadmiochloride,  (C9HoN02Cl)2,CdCl2,  crystallises  in  yitreous,  rhombic 
leaflets  and  melts  at  107°.  To  conyert  ethyl  pyridinebeta'ine  chloride 
into  pyridinebetaine,  it  is  treated  with  silyer  oxide  and  water,  silyer 
chloride  and  alcohol  being  formed.  Ethyl  pyridinebetaine  does  not 
exist ;  its  nitrate  was  obtained  by  decomposing  the  chloride  with 
silyer  nitrate. 

Pyridinebeta'ine  hydrochloride  has  been  described  by  y.  Gerichten 
(Abstr.,  1882,  1109)  ;  its  platinochloride  melts  at  211°,  its  auro- 
chloride  at  165°  ;  the  reactions  of  this  base  with  the  usual  reagents  for 
alkaloids  are  here  giyen.  The  hydrobromide  crystallises  in  rhombic 
leaflets  and  decomposes  at  198 — 200°.  The  nitrate,  obtained  from 
the  chloride  by  the  action  of  silyer  nitrate,  forms  yitreous,  colonrless 
leaflets  which  melt  at  145°  with  decomposition.  The  sulphate  is 
similarly  prepared;  it  crystallises  in  colourless  leaflets  and  decom- 
poses at  175°.  The  chromate,  C7H7X02,Cr03,  forms  a  yellow,  crystal- 
line precipitate  and  explodes  aboiit  166^".  The  picrate  crystallises  in 
microscopic  four-sided  prisms  with  oblique  ends,  and  melts  at 
142 — 143°.  The  arqentonitrate  and  bismuthoiodide  are  also  described 
(compare  Abstr.,  1890,  1431). 

The  author  finds  that  the  product  of  the  action  of  chloracetic  acid 
(20  grams)  on  pyridine  (10  grams)  is  a  mixture  of  normal  and  basic 
pyridinebetaine  hydrochloride  (compare  Abstr.,  1882,  1109),  which  is 
easily  conyerted  into  the  pure  normal  salt  by  adding  a  slight  excess  of 
hydrochloric  acid.  The  crystallography  of  the  normal  hydrochloride  is 
giyen.  Basic  pyridinebeta'ine  hydrochloride,  (C7H7X02)2,HC1,H30,  sepa- 
rates from  a  hot  alcoholic  solution  of  the  mixture  before  the  normal  salt 
in  large,  broad,  yitreous,  colourless  crystals  which  are  well  deyeloped 
on  one  side  only  and  become  opaque  in  air  without  chang-e  of  composi- 
tion ;     when    quickly    recrystallised    it    separates    as    long,    slender 
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prisms  ;  it  melts  at  159"  with  decomposition,  and  dissolves  in  water 
and  hot  alcohol,  but  not  in  ether ;  its  aqueous  solution  is  acid.  The 
onercurochloride,  2C7H7N02,HCl,H20,4HgCl2,  crystallises  in  colour- 
less, lustrous  leaflets  which  melt  at  IS-i". 

Basic  injridinehetaine  hydrobromide,  is  obtained  from  the  normal 
hydrobromide  by  evaporating  a  solution  of  the  latter  with  excess  of 
pyridine  on  the  water-bath  ;  it  crystallises  in  long,  broad  leaflets,  or 
slender,  needle-shaped  prisms,  and  decomposes  at  170°  ;  its  aqueous 
solution  is  acid.  Both  the  basic  and  normal  hydrobromides  are 
formed  when  pyridinebeta'ine  (5  grams)  is  heated  in  a  sealed  tube 
with  bromine  (4  grams)  and  water  (20  c.c.)  at  100° ;  when  the 
bromine  is  in  excess,  only  the  normal  salt  is  formed. 

By  heating  pyridinebetaine  hydrochloride  at  comparatively  low 
temperatures,  pyridine  is  produced  ;  but  at  230 — 240°,  or  when  treated 
with  strong  organic  bases,  a  more  deep-seated  reaction  takes  place. 
By  oxidation  with  potassium  permanganate,  the  betaine  is  entirely 
converted  into  pyi'idine. 

When  sodium  amalgam  acts  on  a  warm  solution  of  pyridinebeta'ine, 
a  blue  colour  is  developed  ;  this  changes  to  purjole-violet  on  cooling, 
and  to  brown  after  some  hours ;  heating  restores  the  blue  colour ; 
when  the  amalgam  acts  on  a  cold,  not  alkaline  solution  of  pyridine- 
beta'ine, an  amorphous  yellowish-white  precipitate  is  obtained,  and 
the  filtrate  from  this  becomes  blue  on  the  addition  of  more  sodium 
amalgam.  The  same  colour  reaction  is  observed  with  ethyl  pyridine- 
beta'ine chloride,  but  no  precipitate  is  obtained.  The  amorphous  sub- 
stance is  at  first  yellowish-green,  but  becomes  black  when  dried  at 
100° ;  analyses  are  given,  but  no  formula  is  deduced.  From  the 
filtrate  from  this  substance,  a  base  was  obtained  which  gave  a 
platinochloride  melting  at  224 — 225°  aiid  agreeing  in  properties 
with  the  platinochloride  of  Coppola's  pyridinecholine  (Abstr.,  1886, 
76)  ;  that  the  new  base  is  pyridinecholine  was  further  proved  by 
preparing  the  latter,  when  it  was  found  to  give  the  same  colour 
reactions. 

In  Hesekiel's  recipe  for  preparing  /i-picoline  (Abstr.,  1885,  812; 
1886,  256),  24  hours  digestion  is  unnecessary,  6 — 8  being  sufficient; 
the  author's  product  boiled  at  141^ — 143°. 

^-Picolinebetaine  hydrochloride,  CeHvNCl-CHz'COOH,  obtained  by 
warming  /i-picoline  with  chloracetic  acid  (equal  mols.),  crystallises 
from  alcohol  in  long,  broad,  four-sided,  vitreous,  colourless  prisms  ;  it 
melts  at  189°  with  decomposition,  and  dissolves  in  hot  alcohol  and 
water  but  not  in  ether;  when  precipitated  by  ether  from  alcoholic 
solution,  it  is  a  white,  crystalline,  deliquescent  powder.  Its  reactions 
with  several  alkaloidal  reagents  ai-e  given.  The  platinochloride  cry.stal- 
lises  in  small,  six-sided,  orange-red  tables  and  decomposes  at  222°. 

ft-ricolinebetaine  is  obtained  by  dec(miposiug  the  hydrochloride 
with  moist  silver  oxide  and  evaporating  ;  by  adding  etlier  to  the 
solution  of  the  residue  in  alcohol  and  stiri'iug  with  a  glass  rod,  the 
base  is  precipitated  in  microscopic,  rhombic  leaflets  (with  1  mol. 
H2O).  The  basic  hydrochlorid/',  2C8H9N02,HC1,H20,  separates  when 
a  solution  of  the  noi-mal  hydrochloride  and  the  base  (equal  mols.)  in 
hot  alcohol  is  cooled,  in  small,  thick   crystals.     When  a  hot  alcoholic 
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solution  of  pyridinebetaine  and  y3-picolinebeta'inehydroc]iloride  (equal 
mols.)  is  cooled,  a  doable  salt,  CsH9N02,HCl,C7H70N2,H20,  crystallises 
in  thin,  rectangular  leaflets. 

Ethyl  ft-picolineheta'ine  chloride  is  obtained  wlaen  ^-picoline  and 
ftliyl  cbloracetate  interact  over  j)otassium  hydroxide;  after  several 
<lays,  the  crystallised  mass  is  extracted  with  ether,  which  leaves  the 
new  compound  as  a  rose-coloured,  crystalline  powder  ;  it  decomposes 
jit  1")3°  and  is  very  hygroscopic.  The  phitinochloride  forms  yellow, 
foui--sided  prisms  and  decomposes  at  207°.  When  Kahlbaum's  arti- 
licial  picoline  was  acted  on  by  ethyl  cbloracetate  and  the  solution  of 
the  product  precipitated  by  platinum  tetrachloride,  the  above  de- 
scribed salt  was  obtained ;  tliis  method  will  serve  to  separate  /3-picol- 
ine  from  its  isomerides  in  artificial  picoline. 

Ethyl  ethylpiperidinehetaine  chloride,  CTHisXChCHo'COOEt,  obtained 
by  the  action  of  ethyl  cbloracetate  on  ethylpiperidine,  crystallises  in 
very  thin,  lustrous  leaflets.  The  platinochloride  crystallises  in  thin, 
feebly  lustrous,  orange-yellow,  rhombic  leaflets  and  melts  at  150". 

Ethyljiiperidiiiehetalne  is  obtained  by  acting  on  the  above  chloride 
Avith  moist  silver  oxide,  alcohol  being  formed  at  the  same  time ;  it 
<-rystallises  in  small  leaflets,  soluble  in  water  and  alcohol,  but  in- 
soluble in  ether.  The  liydrochloride  is  obtained  by  the  action  of 
ohloracetic  acid  on  ethylpiperidine ;  the  product  is  dissolved  in 
alcohol  and  precipitated  by  ethei",  Avhen  microscopic,  long,  four-sided 
prisms  separate;  it  is  ver}-^  hygroscopic  and  melts  at  18(5 — 187°  Avith 
tlecomposition ;  the  plati^inchloride  and  some  of  the  reactions  Avith 
alkaloidal  reagents  are  desci-ibed. 

A  summary  of  the  general  reactions  of  these  betames  concludes 
the  paper.  A.  G.  B. 

Constitution  of  Rhodanic  Acid.  By  A.  jMiolati  (Annalen, 
262,  82 — 88). — Rhodanic  acid  can  be  obtained  (1)  by  beating 
thiohydantoin  Avith  excess  of  carbon  bisulphide  in  alcoholic  solution, 
(2)  by  Avarming  ethyl  cbloracetate  with  an  alcoholic  solution  of  am- 
monium dithiocarbamate  and  hydrochloric  acid,  and  (3)  by  treating 
ithyl  thiocyanoacetate  Avitb  hydrogen  sulphide  in  alcoholic  solution ; 
it  crystallises  in  yelloAvish  prisms  and  melts  at  166 — 167°  Avith  de- 
<;omposition. 

These  syntheses  of  the  "  acid "  show  that  it  is  an  a-keto-/i-thio- 

Q STT 

thiazolidine  of  the  constitution  CHo<'     ^    i      .  F.  S.  K. 

'      CO-NH 

Quinazolines.  By  C.  Paal  and  A.  Bodewki  (Ber.,  24,  1157 — 
1161). — Orthonitrobenzoylaniline  and  phenyl  cyauate,  Avhen  brought 
together,  give  a  theoretical  yield  of  orthouitrobeuzyldiphenylcarb- 
amide.  The  authors  attempted  to  obtain  anilidophenyldihydroquin- 
azoline  by  reduction  of  the  latter  compound.  The  reaction,  however, 
takes  place  in  a  different  way,  and  they  obtained  a  feeble  base  of  the 
composition  CuHiaXoO,  together  Avith  anibne.  The  production  of 
1  his  new  base  is  due  to  the  action  of  water  on  the  unstable  phenyl- 
amidophenyldihydroquinazoline,  as  expressed  in  the  equation 
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Soderbaiira  and  Widman  (Abstr.,  1889,  972),  by  treating  oi-tho- 
liydi'oxytolylplienylcarbaniide  witli  hydrochloric  acid,  have  obtained 
a  componnd  to  which  they  give  the  name    benzopheayklihydroketo- 

metadiazine,  and  the  formula  C6H4<^         -J-tsi,      ^^  ^^  entirely  different 

from  the  former  base, 

Orthonitrohenzyldiphenylcarhamide,  C00H17N3O3,  is  obtained  by  heat- 
ing orthonitrobenzylaniline  and  phenyl  cyanate  in  molecular  pro- 
portion at  120".  It  crystallises  from  alcohol  in  white  leaflets  or 
tablets,  melts  at  124 — 125°,  and  is  easily  soluble  in  most  organic 
solvents,  with  the  exception  of  petroleum.  When  cautiously  vrarmed 
with  alcoholic  potash,  it  splits  up  into  symmetrical  diphenylcarbamide 
(m.  p.  233°)  and  an  amorphous  compound,  which  the  authors  con- 
sider to  be  formed  by  the  action  of  excess  of  alkali  on  the  orthonitro- 
benzyl  alcohol,  which  is  first  produced. 

?>' -Phenyl-2' -lcetotetraIiydroqui'nazoline,C^i<C.  '        ,  ovo-phenyl- 

2'-hydroxydihydroqiiinazoline,   C6H4<]     ~  1  ,  is  obtained  by  treat- 

ing  orthonitrobenzyldiphenylcarbamide  in  alcoholic  solution  with 
tin  and  hydrochloric  acid.  On  adding  excess  of  concentrated 
hydrochloric  acid,  the  stannochloride,  CuHi2lSJ'20,HCl,SnCIo,  crys- 
tallises out,  and  aniline  remains  in  solution.  The  salt  is  finely 
ground  and  decomposed  with  ammonium  sulphide,  and  the  base 
extracted  with  alcohol.  It  crystallises  in  white  needles,  melts  at 
170°,  and  is  easily  soluble  in  benzene,  moderately  in  alcohol  and  ether, 
and  almost  insoluble  in  light  petroleum.  An  attempt  to  reduce  the 
base  in  alcoholic  solution  with  sodium  failed. 

The  isomeric  base,  henzophenyldihydro'ketowetadiazine,  CuHicXaO,  i.s 
obtained  as  described  by  Soderbaum  and  Widman.  It  crystallises 
in  white,  lustrous  plates  or  flat  needles,  and  melts  at  144 — 145^. 

The  authors  point  out  that  the  two  bases  CuHjoXoO,  which  from 
their  method  of  foiniation  ought  to  have  the  same  constitution,  are 
entirely  different  in  properties.  They  are  engaged  in  investigating- 
the  cause  of  this  difference.  "  E.  C.  R. 

Action  of  Dioxyquinones  on  Orthodiamines.  By  R.  Xietzki 
and  G.  HA^lEKJ.lK  (-Be/-.,  24,  1337 — 134u). — Dioxyphenazine  is  pre- 
pared by  the  action  of  dioxyquinone  on  orthophenylenediamine 
hydrochloride ;  the  acetyl  derivative  melts  at  22G°,  not  at  230° 
as  stated  hj  O.  Fischer  and  Hepp.  Corresponding  compounds  are 
obtained  from  orthotoluylenediamiue  and  1  :  2-naphthylenediamine. 
Kehrmann's  imide  formula  for  the  eurhodoles  and  eui'hodines,  whilst 
facilitating  the  classification  of  the  eurhodines,  oxazines,  and  saftra- 
nines,  is  probably  incorrect,  since  it  is  incompatible  with  the  produc- 
tion of  eurhodoles  by  fusion  of  azinesulphonic  acids  with  alkalis,  as 
observed  by  O.  N.  Witt ;  the  formation  of  eurhodine  diazo-compounds 
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also  tells  against  the  formula,  as  does  the  fact  tJiat  the  diacetyl 
derivatives  arc  readily  and  completely  hydrolysed  by  dilute  alkalis, 
whereas  if  one  acetyl  group  were  linked  to  oxygen,  and  the  other  to 
nitrogen,  the  former  would  probably  be  readily  eliminated,  but  the 
latter  only  with  difficulty  ;  hence  a  monacetyl  derivative  should  be 
capable  of  being  isolated,  Avhich  is  not  the  case.  J,  B.  T. 

Azonium  Compounds.  By  F.  Kehkmaxx  and  J.  Messing n; 
(  Ber.,  24,  1231^ — 1-241). — -In  a  recent  communication  (this  vol.,  p.  747), 
O.  Fischer  has  shown  that  fluorescent  colouring  matters  of  the  quiu- 
oxaline  series  niay  be  obtained  by  the  action  of  alkylated  ortho- 
diamines  on  a-ketonic  alcohols  or  hydroxyquinones.  The  authors 
have  found  that  the  substituted  orthodiamines  also  react  readily  with 
orthodiketones,  forming  the  azonium  compounds,  from  which  the 
safranin  dyes  are  derived.  Thus,  when  alcoholic  solutions  of  orth- 
amidodiphenylamine  and  a  slight  excess  of  benzile  are  warmed  with 
hj'drogen  chloride  (1  mol,)  on  the  water-bath,  the  product  of  the 
reaction  saturated  with  ammonia  and  poured  into  water,  a  sulphur- 
yellow,  crystalline  precipitate  is  obtained,  which,  on  recrystallisation 
from  alcohol,  forms  w'ell-developed  sulphur-yellow  prisms  melting  at 
134 — 135°.  It  is  readily  soluble  in  alcohol,  ether,  and  benzene,  with 
a  yellow  colour  and  beautiful  gi-een  fluorescence,  has  the  composition 
CjsHigNo'OH,  and  is  formed  in  the  following  manner : — ■ 

r  H  ^^H,      ,   coph  _  N=z=cph 

C«H*<NHPh   +   6oPh   -  ^^^^<XPh(OH)-CPh  +  ^'^- 

Its  solution,  on  the  addition  of  hydrochloric  acid,  becomes  momen- 
tarily red  and  then  pure  yellow,  without  fluorescence.  Its  ferri chloride,. 
C26Hi9X,,FeCl4,  forms  lustrous,  golden-yellow,  prismatic  crystals, 
moderately  solu1)le  in  cold  water,  its  plalinochJoride,  (C2sHi9N2)2PtCl,;, 
brownish-yellow,  lustrous  scales,  almost  insoluble  in  water  and  alcohol, 
and  the  mercurocliloride  canary-yellow  scales.  The  chloride,  nitrate, 
and  sulphate  are  readilv  soluble  in  water,  and  have  a  yellow  colour. 

H.  G.  C. 

Nicotine.  By  A.  Pixxer  and  R.  Wolffexsteix  {Ber.,  24,  1373 — 
1377). — It  is  stated  by  Will  {Annalen,  118,  206)  that  nicotine  reacts 
with  benzoic  chloride  with  the  development  of  much  heat,  but  when 
the  latter  is  added  to  a  solution  of  nicotine  in  anhydrous  ether,  a 
viscid  substance  separates,  which  after  a  time  forms  white,  deli- 
quescent crystals,  resembling  wavellite,  of  the  composition 
C12H10NOCI :  this  he  regarded  as  an  additive  compound,  or  as  benzojd- 
nicotine  hydrochloride. 

The  authoi's  have  obtained  a  compound  agreeing  with  the  above 
description  by  dissolving  nicotine  (1  mol.)  in  ether  rendered  anhydr- 
ous by  sodium,  and  adding  benzoic  chloride  (2  mols.),  but  they  find 
it  to  be  basic  nicotine  hydrochoride,  CioHi4N2,HCl ;  it  is  very  soluble  in 
Avater,  and  3-ields  nicotine  picrate  (m.  p.  218°  ;  see  Ber.,  24,  05)  on 
adding  picric  acid  to  its  aqueous  solution.  When  pyridine,  dimethyl- 
aniline,  and  piperidine  are  similarly  treated  with  benzoic  chloride, 
crystalline  substances  consisting  of  the  hydrochlorides  and  beuzoates 
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are  formed.  The  production  of  these  salts  is  due  to  the  action  of  the 
moisture  of  the  air  on  the  benzoic  chloride,  whereby  benzoic  and 
hydrochloric  acids  are  foi'med,  the  latter  then  reacting  with  the  bases. 
When  nicotine  and  benzoic  chloride  are  dissolved  in  ether  rendered 
anhydrous  by  phosphoric  anhydride,  and  the  mixture  is  kept  in  a 
closed  flask  over  concentrated  sulphuric  acid,  an  oil  separates  which 
does  not  solidify  if  kept  even  for  14  days  ;  it  was  not  further  esamined. 
But  little  heat  is  developed  on  mixing  nicotine  wdth  benzoic  chloride 
(2  mois.),  and  if  the  mixture  is  heated  on  the  water-bath  for 
20  minutes,  a  thick  syrup  is  obtained  ;  after  washing  this  with  water 
and  dilute  alkali,  it  is  dissolved  in  dilute  hydrochloric  acid,  and  pre- 
cipitated with  ammonia;  the  precipitate  is  extracted  with  ether,  and 
the  residue,  after  distilling  off  the  latter,  dissolved  in  alcohol  and 
water  added,  whereby  a  syrupy  mass  is  obtained.  It  appears  to  be  a 
compound  of  1  mol.  of  nicotine  with  1  mol.  of  benzoic  chloride  ;  it 
has  basic  properties ;  on  adding  picric  acid  to  a  solution  of  the  com- 
pound in  dilute  hydrochloric  acid,  the  jpicrate,  C-aHjoNsOaCl,  sepai'ates 
as  an  oil,  which  solidifies  after  a  time,  and  then  melts  at  139°. 

A.  R.  L. 

Cytisine  and  Ulexine.  By  J.  v.  d.  Moer  and  P.  C.  Plugge 
(Arch.  Pharm.  [2],  29,  48— 68).— The  work  done  by  Moer  is  com- 
municated by  Plugge.  The  finely-crushed  seeds  of  Cytisus  laburnum 
were  extracted  with  cold  water,  and  the  solution  was  concentrated  in 
Avinter  by  removing  the  ice  which  formed.  The  concentrated  solu- 
tion was  treated  with  normal  lead  acetate  and  then  with  hydrogen 
sulphide  ;  after  excess  of  the  latter  had  been  removed  by  warming, 
sodium  hydroxide  was  added  to  distinctly  alkaline  reaction,  when  the 
application  of  chloroform  removed  the  cytisine  and  yielded  it,  when 
concentrated  and  treated  with  ether,  as  a  colourless,  crystalline  mass. 
Repeated  treatment  with  chloroform  and  ether  gave  the  pure 
alkaloid.  Cytisine,  CnHieXoO,  forms  colourless,  odoui'less  ciystals 
melting  at  150 — 151'5°  (uncorr.).  It  is  a  strong  base,  soluble 
in  all  proportions  in  water,  alcohol,  and  chloroform,  insoluble  in 
ether,  light  petroleum,  carbon  bisulphide,  readily  soluble  in  ethyl 
acetate;  benzene  dissolves  1'26  per  cent.,  and  amyl  alcohol  dissolves 
0'303  per  cent.  Cytisine  dissolved  in  water  has  a  rotatory  power  of 
[aju  =  — 120°.  The  value  for  other  solutions  is  also  given.  On 
adding  a  solution  of  a  ferric  salt  to  the  free  alkaloid,  or  one  of  its  salts, 
a  red  coloration  is  produced  ;  on  adding  to  this  some  drops  of  hydro- 
gen peroxide  solution,  the  colour  disappears,  followed  immediately  on 
warming  by  a  blue  colour.  This  is  a  very  characteristic  reaction,  and 
will  indicate  O'OOOOo  gram.  Platinum  chloride  precipitates  the 
alkaloid  in  not  too  dilute  solutions.  Precipitates  are  also  produced 
by  gold  chloride,  potassium  mercuric  iodide,  iodised  potassium  iodide, 
phosphomolybdic  acid,  jihosphotungstic  acid  (1  :  30000),  tannic  acid, 
and  picric  acid.  Mercuric  chloride  precipitates  the  free  base  from  its 
solutions,  but  not  from  solutions  of  its  salts.  The  simple  salts  of 
cytisine  are  all  soluble  in  Avater,  and  are  easily  soluble  in  absolute 
alcohol  ;  the  nitrate  is  the  least  soluble  in  the  latter  liquid,  and  can 
be  obtained  from  its  solution  therein  in  the  form  of  large  crystals.    The 
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composition  of  the  follov/ing  salts  was  found  to  be : — Cytisine  nitrate, 
('„H,«N,0.HX03  +  H,0:  platinochloride,  (C,iH.6N,0),,H2PtClo;  auro- 
cliloride,  C„H,6NoO,HAuCM,. 

For  the  detection  of  cytisine  in  poisoning  cases,  DragendorfF's 
method  can  be  applied,  advantage  being  taken  of  the  solubility  of  the 
alkaloid  iu  chloroform,  and  of  the  characteristic  test  given  above. 
The  vomit  and  iirine  should  be  first  examined.  Salts  of  the  alkaloid 
pass  away  in  the  urine  within  24  hours,  but  if  leaves  or  seeds  have 
been  employed,  the  expulsion  may  take  a  longer  time.  Moer  com- 
pares the  composition  and  properties  of  cytisine  and  ulexine  and  their 
compounds,  and  concludes  that  these  two  alkaloids  are  identical 
(compare  Partheil,  this  vol.,  p.  750).  J.  T. 

Action  of  Alcohols  and  Aldehydes  on  Proteids.  By  T.  L. 
Brunton  and  S.  Martin  (J.  Fhyalol.,  12,  1 — ij. — Solutions  of  the 
following  proteids  were  u.sed  : — (1)  egg-albumin,  (2)  serum-albumin 
containing  a  little  serum-globulin,  and  (8)  a  mixture  of  proto-  and 
deutero-albumose  prepared  from  Witte's  "peptone."  The  solution 
was  dropped  into  six  times  its  bulk  of  an  alcohol  or  aldehyde,  and  the 
following  points  noted  : — a.  Whether  the  reagent  precipitated  the 
prote'id  ;  h.  Whether  the  precipitate  was  rendered  insoluble  in  dis- 
tilled water,  by  the  prolonged  action  of  the  reagent ;  c.  Whether  any 
change  of  colour  occurred  in  the  precipitate.  It  was  found  that 
with  egg-albumin,  allyl  alcohol  was  the  most  powerful  precipitant 
and  coagulant  of  the  series.  Methyl,  ethyl,  propyl,  isobutyl,  iso- 
propyl,  and  tertiai-y  butyl  alcohols  come  next  ;  they  are  all  active 
coagulators  ;  amyl  alcohol  is  a  partial  coagnlator  ;  and  heptyl  and 
uctyl  alcohols  do  not  precipitate  or  in  any  way  change  the  solution. 
Acetaldehyde  and  projDaldehyde  are  about  equal  in  coagulating 
])ower  to  ethyl  alcohol,  and  turn  the  precipitated  proteid  brown ; 
isobutaldehyde  has  a  slower  action,  and  does  not  turn  the  preci- 
})itate  brown. 

With  serum-albumin,  the  results  were  very  similar ;  the  alcohols 
may  be  arranged  in  the  following  order,  the  most  active  being  placed 
first : — 

1.  Methyl,  ethyl  and  propyl  alcohols. 

2.  Isopropyl  alcohol. 

3.  Tertiary  butyl  alcohol. 

4.  Isobutyl  and  amj'l  alcohols  precipitate,  but  do  not  coagulate. 

5.  Heptyl  alcohol  does  not  precipitate. 

6.  The  aldehjdes  previously  mentioned  neither  precipitate  nor  co- 

agulate albumin,  but  acetaldehyde  and  propaldeWde  turn  the 
solution  brown. 

With  the  albumose  solution,  allyl  alcohol  is  the  only  one  that 
precipitates  and  renders  the  precipitate  insoluble.  Methyl,  ethyl, 
propyl,  isopropyl,  and  tertiary  butyl  alcohols  cause  a  precipitate  ; 
isobutyl  alcohol  causes  a  cloudiness  ;  amy],  heptyl,  and  octyl  alcohols 
have  no  effect  whatever. 

The  general  result  obtained  as  to  the  effect  of  alcohols  on  proteids 
is  that  the  higher  alcohols  have  a  less  pow^erful  action  in  precipitat- 
ing  and   coagulating   proteids  than  the  lower   ones.     Allyl  alcohol 
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stands  apart  from  the  otliers  as  the  most  poAverfiil  precijiitating  anri 
coagulating  agent  employed.  W.  D.   H. 

A  Product  of  the  Putrefaction  of  Proteids.  By  S.  Gabriel  and 
AV.  A^^CHAX  {Ber.,  24,  lo64 — 1866). — r-Amidovaleric  acid,  prepared 
from  benzoylpiperidine  by  C.  Schotten  (Atstv.,  1888.  1104),  and  also 
by  a  synthetical  method  by  S.  Gabriel  (Abstr.,  189U,  1129),  is  identical 
with  the  compound  obtained  by  the  putrefaction  of  fibrin  and  flesh 
by  E.  and  H.  Salkowski  (Abs^tr.,  1^83,  925).  Xeither  of  these 
compounds  is  poisonous  ;  they  dissolve  copper  oxide  but  not  silver 
oxide,  and  give  neither  a  precipitate  nor  a  blue  coloration  with  am- 
moDiacal  silver  and  copper  acetate  solutions  respectively. 

7-Ethyl  phthalimidopropyimalonate  (Gabriel,  loc.  cit.)  is  prepared 
by  dissolving  sodium  (3  grams)  in  alcohol  (30  c.c),  adding  ethyl 
malonate  (21  grams)  and  7-bromopropylphthalimide  (30  grams), 
and  heating  the  mixture  in  a  reflux  apparatus  for  4  hours.  The  pro- 
duct is  poured  into  water,  the  alcohol  and  unaltered  ethyl  malonate 
removed  by  a  current  of  steam,  and  the  oily  residue  extracted  with 
ether ;  on  evaporating  the  ethereal  solution,  a  yellowish  oil  is  left, 
which,  after  a  time,  solidifies  to  a  crystalline  cake ;  the  yield  is 
80  per  cent,  of  the  theoretical. 

f-Amidovaleric  acid  aurochloride,  CsHn^N^OojHAuCli  +  HoO,  is  ob- 
tained by  heating  the  above  ethyl  derivative  with  hydrochloric  acid 
(0  parts)  at  170°,  filtering  off  the  phtbalic  acid,  evaporating  the 
filti-ate,  and  adding  a  20  per  cent,  auric  chloride  solution  to  the  re- 
sulting hydrochloride  dissolved  in  a  little  warm  water  ;  it  separates  in 
glistening,  red  crystals  Avhich  probabl}'  belong  to  the  monoclinic 
system,  melts  at  S6 — 87°,  and  seems  in  all  respects  to  be  identical 
with  that  obtained  by  E.  and  H.  Salkowski  (loc.  cit.).         A.  R.  L. 
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Influence  of  Bile  on  the  Fat- splitting  Properties  of  Pan- 
creatic Juice.  By  B.  K.  Rachford  (,/.  Physiol.,  12,  72—94).— 
Some  preliminary  experiments  on  emulsions  led  to  the  following 
results : — Xo  amount  of  stirring  will  give  a  permanent  emulsion  of 
neutral  olive  oil  with  either  distilled  water  or  0"25  per  cent,  sodium 
cai'bonate  solution  ;  rancid  olive  oil,  however,  although  it  gives  no 
emulsion  with  water,  gives  a  good  emulsion  with  the  alkaline  solution. 
In  the  formation  of  an  emulsion,  not  only  must  the  oil  be  broken  into 
tine  globules,  but  these  mu.st  be  prevented  from  running  together,  by 
a  coating  of  soap  or  mucilaginous  material.  No  mechanical  emulsion, 
however,  is  as  perfect  as  a  physiological  one.  The  influence  of  bile^ 
in  emulsification  is  thus  summarised : — Bile  prevents  the  formation 
of  an  emulsion,  probably  by  preventing  the  formation  of  soap  mem- 
branes ;  if  bile  be  added  to  an  emulsion  the  moment  after  it  is  formed, 
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tlie  emulsion  cleai-s  ;  but  if  a  few  minutes  elapse  before  the  addition 
<»f  bile,  there  is  no  such  clearing,  the  emulsion  having  become  more 
stable.  Acids  similarly  destroy  emulsions,  probably  by  destroying 
soaps. 

Rabbits'  pancreatic  juice  is  alkaline,  and  remains  active  for  many 
hours  after  removal  from  the  body  ;  if  it  be  shaken  with  neutral  olive 
oil,  fatty  acids  are  formed  and  the  oil  becomes  acid ;  if  too  much  acid 
has  not  formed,  admixture  of  sodium  carbonate  solution  leads  to  the 
formation  of  an  emulsion.  By  one  to  two  hours  action  of  the  juice, 
all  the  oil  is  hydrolysed  with  formation  of  fatty  acid  and  givcerol. 
Other  fats,  except  castor  oil,  which  is  indigestible,  are  similarly  acted 
on. 

Bile  alone  does  not  hydrolyse  fats,  but  it  considerably  hastens  the 
hydrolytic  power  of  pancreatic  juice.  The  following  conclusions  state 
some  further  general  results  obtained  : — 

1.  Pancreatic  juice  alone  will  do  a  certain  piece  of  work  in  x 
minutes :  namely,  develope  in  neutral  olive  oil  a  sufficient  quantity  of 
fatty  acid  to  give  the  best  spontaneous  emulsion. 

2.  The  juice  in  the  presence  of  five  parts  of  0"25  sodium  cai-bouate 
solution  will  require  8.'-  minutes  to  do  the  same  work,  and  the  presence 
of  ten  parts  of  the  solution  will  destroy  the  action. 

o.  The  juice  in  the  presence  of  an  equal  amount  of  0'25  per  cent, 
hydrochloric  acid  will  require  y.r/2  minutes  to  do  the  same  work. 

4.  The  juice  in  the  presence  of  an  equal  amount  of  a  mixture  of  bile 
and  0"2o  per  cent,  hydrochloric  acid  will  require  only  .t  '4  minutes  to 
do  the  work. 

The  last-mentioned  condition  is  considered  analogous  to  the  natural 
condition  of  things  in  the  intestine,  and  thus  it  appears  that  the  most 
favourable  circumstances  are  present  in  the  intestine  for  the  carrvino- 
out  of  fat  digestion.  "W.  D.  H. 

Digestion  of  Gelatin.  By  R.  H.  Chittexdex  and  F.  P.  Solley 
(./.  Physiol.,  12.  23 — -33). — The  investigation  of  the  products  of  di- 
gestion of  gelatin  were  carried  out  on  the  same  lines  as  the  researches 
of  Kiihne,  Chittenden,  and  their  pupils  on  the  digestion  products  of 
other  prote'id  and  albuminoid  substances. 

The  following  elementary  analyses  may  be  first  given : — 


Gelatin. 

Gastric  digestion. 

Pancreatic 

digestion. 

Proto- 

Deutero- 

Proto- 

Deutero- 

gelatose. 

gelatose. 

gelatose. 

gelatose. 

€ 

49-38 

49-98 

49  -23 

49-45 

49-07 

H 

6-81 

6-78 

6-84 

6-61 

6-66 

N 

17-97 

17-86 

17-40 

17-81 

17-52 

S 

0-71 

0-52 

0-51 

0-57 

0-65 

O 

25  -1.3 

24-86 

26-02 

25-56 

26-10 

Ash 

1-26 

1-98 

1-08 

1-75 

1-08 
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There  is  thus  no  marked  difference  between  gelatin  and  the 
gelatoses  in  composition. 

Three  distinct  products  are  formed  from  gelatin  daring  digestion  ; 
two  of  these  are  primary,  and  are  formed  both  in  gastric  and  pancrea- 
tic digestion  ;  they  are  distinguished  from  the  third  product,  gelatin 
peptone  by  being  precipitated  by  saturation  with  ammonium  sulphate. 
The  proto-gelatose  is  converted  into  deutero-gelatose  by  furthei 
ferment  action  and  ultimately  into  peptone.  Proto-gelatose  differ^ 
from  deutero-gelatose  by  being  partially  precipitated  by  saturating 
its  neutral  solution  with  sodium  chloride,  and  completeh'  precipitated 
by  the  addition  of  a  little  acetic  acid  to  the  saturated  fluid.  Further, 
proto-gelatose  yields  a  heavy  precipitate  with  hydrogen  platinochloride ; 
while  deutero-gelatose  is  not  precipitated  by  these  reagents.  K"o 
trace  of  a  hetero-gelatose  was  found. 

The  gelatoses  are  readily  soluble  in  cold  water,  and  are  slowly 
diffusible.  They  are  undoubtedly  formed  by  hydration,  although  their 
chemical  composition  affords  no  evidence  of  this  view. 

W.  D.  H. 

Myosin-peptone.  By  R.  H.  Chittexdex  and  R.  Goodwin 
(/.  Flnjsiol..  12,  8J: — 40). — This  research,  canned  out  on  the  same  lines 
as  the  preceding,  Avas  more  particularly  directed  to  ascertainino-  the 
composition  and  reactions  of  the  final  product  in  the  digestion  of 
myosin.  The  following  are  the  averages  of  the  elementary  analyses 
of  the  substances  in  question  obtained  in  this  and  previous  communi- 
cations : — 


C. 

H. 

X. 

S. 

0. 

52  -79 
52  -43     1 
50  -79     ; 
49  -26 

7-12 
7-17 
7-42 
6-87 

16  -86 
16-92 
17-00 
16-62 

1-26 
1-32 
1-22 
1-16 

21  -97 

Prcto-niTosinose 

Deutero-myosmose  . . . 
Myosin-peptone 

22-16 
23-39 
26-09 

In  myosin-peptone  is  seen  another  instance  of  the  fact  that  peptones, 
differ  from  the  mother  prote'id  in  containing  a  lower  percentage  of 
carbon,  which  supports  the  vieAV  that  the  formation  of  peptone  is  the 
result  of  hydrolysis. 

In  reactions  myosin-peptone  does  not  differ  materially  from  other 
peptones  equally  free  from  proteoses,  and  it  is  characterised,  like 
these,  mainly  by  lack  of  precipitation  by  ordinary  reagents.  Boiled 
with  potassium  hydroxide  and  lead  acetate,  an  aqueous  solution 
becomes  darker  in  colour,  but  there  is  no  pronounced  separation  of 
lead  sulphide.  Boiled  with  concentrated  hydrochloric  acid,  there  is 
a  noticeable  darkening  of  the  fluid.  Millou's  reagent  gives  a  heavy, 
white  precipitate  which,  on  boiling,  becomes  dirty  yellow,  then 
reddish,  whilst  the  liquid  has  a  dirty  red  appearance.  W.  D.  H. 

Influence  of  Alkalis  on  the  Secretion  and  Composition  of 

Bile.     By  W.  Xis.-ex   {Chtm.   Cent,-.,   IS'Jl,  i,  335— 33G).— The  bile 
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was  collected  from  a  dog  with  a  biliaiy  fistula ;  the  pi<raient  in  it  was 
estimated  spectrophotometrieally,  and  the  bile  salts  were  precipitated 
and  estimated  in  portions  of  the  bile  collected  at  intervals  of  a  few 
hours.  The  administration  of  500  c.c.  of  water  caused  no  difFerencc 
iu  its  composition.  Vai-ious  alkaline  salts  (sodium  hydrogen  carbon- 
ate, sodium  chloi-ide,  potassium  acetate,  magnesium  sulphate,  sodium 
salicylate,  &c.)  dissolved  in  the  same  amount  of  water  also  produced 
no  change  if  the  solution  was  dilute,  but  lessened  the  amount 
of  bile  when  the  solution  was  strong.  This  appears  to  be  due 
merely  to  a  diminution  of  water,  the  pigment  and  salts  being  unchanged 
in  amount;  more  water  is  passed  from  the  body  by  the  kidneys. 

After  the  administration  of  bile  or  bile  salts  by  the  mouth,  the 
amount  of  bile  and  of  bile  acids  in  the  bile  is  increased,  the  pigment 
being  unchanged  in  amount.  The  increase  of  water  is  due  to  the 
liver  cells  being  stimulated  by  the  bile  acids;  the  increase  in  bile 
acids  in  the  bile  is  propoi-tional  to  the  amount  absorbed  by  the 
alimentary  canal.  W.  D.  H. 

Caseinogen.  By  S.  Rix(.i;i:  (./.  Physiol..  12,  164— 169).— By 
means  of  pure  rennet  and  caseinogen  with  the  addition  of  calcium 
chloride,  casein  is  formed;  thus  phosphoric  acid  is  not  absolutely 
necessary  for  efficient  rennet  action.  Sodium  hydrogen  carbonate 
antagonises  the  action  of  rennet  and  calcium  chloride.  This  is  not 
due  to  the  conversion  of  caseinogen  into  alkali-albumin,  for  if  the 
caseinogen  be  precipitated,  and  dissolved  in  a  solution  containing  no 
sodium  hydrogen  carbonate,  it  once  more  is  able  to  clot  with  rennet 
and  calcium  chloride.  The  clotting  of  milk  by  rennet  consists  of  two 
processes;  first,  the  conversion  of  caseinogen  into  casein  by  rennet ; 
and,  secondly,  the  union  of  the  latter  with  a  lime  salt,  leading  to  its 
precipitation.  The  calcium  chloride  used  also  favours  the  ao-oi-eo-a- 
tion  of  minute  particles  into  masses  (curds).  The  two  processes  can 
be  separated  as  follows: — Caseinogen  solution  with  calcium  chloride 
alone  does  not  clot ;  with  rennet  alone  it  does  not  clot ;  but  the 
caseinogen  is  nevertheless  changed  into  casein,  as,  after  heatino-  to 
40°  to  destroy  the  rennet,  the  addition  of  calcium  chloride  then 
cau.ses  curdling.  W.  D.  H. 

Proteids  of  Milk.     By  J.  Skdki.iex   (/.  Physiol,  12,95 — 96). 

The  author  reaffirms  his  statement  that  milk  contains  a  globulin. 
This  was  questioned  by  Halliburton  (this  vol.,  p.  339 j. 

W.  D.  H. 

Chemistry  of  Sheeps'  Milk  Cheese.  By  G.  Sartori  {Bied. 
Cent-,:,  20,  194—196;  from  Milchzeit.,  19,  1001-^1004).— Samples  of 
milk  from  sheep  of  the  district  Agro  Romano,  on  the  Tiber,  Avere 
analysed.  The  following  table  (next  page)  shows  the  percentage  com- 
position of  milk  collected: — (1)  April  1,  evening;  (2)  April  2, 
evening ;  (3)  January  31,  evening  ;  and  (4)  January  30,  morning. 
The  first  two  were  in  1887,  the  last  two  in  1890. 

The  difficulties  of  separating  the  cream  of  sheeps'  milk  and  the 
peculiar  taste  of  the  butter  are  the   chief  reasons  against  the  manu- 
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Amount 
iu  liti-es. 

Sp.  £r. 
at  15". 

WatiT. 

Fat. 

Proteids. 

A~h. 

^I.lk- 

1 

405 

1 -0381 

78  -37 

8-99 

6  -55 

1-04 

5-08 

2. .  .. 

390 

1  0374 

79-04 

8-90 

6-16 

0-99 

■5-04 

3. . . . 

338 

1  -0381* 

77-27 

10-38 

6-28 

1-09 

— 

4 

319 

1  -0379 

77-92 

10-04 

6-22 

0-89 

— 

facture  of  sheeps'  milk  butter  in  Agro  Romano.  Bezana,  however, 
succeeded  in  making  butter  which  did  not  differ  from  cows'  butter. 
He  was  also  able  to  overcome  the  difficulties  in  making  cheese,  and 
obtained  a  product  very  similar  to  Parmesan  cheese.  The  following 
analyses  are  given  of  cheese  prepared  from  sheeps'  milk;  2  and  '.^ 
were  prepared  bj  the  new  method,  1,  4,  and  5  by  the  old 
method : — 


1. 

2. 

3. 

4. 

5. 

^Yatel• 

28-50 

30-93 

34-19 

5-03 

1-35 

27-47 

30-50 

35-59 

5-39 

1-05 

29-70 

31-30 

33-69 

4-34 

0-97 

29-13 

30-30 

34-00 

5  -51 

1-33 

32-90 

Fat 

29-96 

30-74 

KCl 

Ash  (without  3f  aCl) 

4-58 
1-82 

27-95 
5-94 
0-261 
0-491 
4-83 
4-27 

0-54 

0-157 

0-95 

31-57 
4-00 
0-183 
0-162 
5-26 
4-84 

0-42 

0-150 

100 

28-12 
5-27 
0-162 
0-169 
4-72 
4-28 

0-41 

0-138 

0-85 

28-93 
4-86 
0-256 
0-152 
4-70 
4-40 

0-25 

0-125 

0-73 

24-63 

,,         decomposition  products, 
^uclein 

6-08 
0-201 

0-143 

4-30 

3-76 

Xilrogen   of    decomposition    pro- 
ducts    

0-54 

0-117 

Free  fatty  acids 

0  84 

"  Ricotta  "  prepared  from  sheeps'  milk  contains  more  fat  and  less 
proteids  than  that  prepared  from  cows'  milk.  The  following  num- 
bers show  the  percentage  composition  of  ricotta  from  the  two 
.sources.  The  results  relating  to  the  sheeps'  milk  ricotta  (I)  are  the 
mean  of  those  obtained  from  three  samples. 


Water.  I     Fat. 


In  fresh  -s  tt' 
In  dry  . ,  |  jj^ 


43-27 
68-47 


33-31 

5-22 

58-76 

16-56 


Proteids. 


11-73 
18-72 
20-66 
59-37 


Milk- 

Lactic 

sugar. 

acid. 

10-42 

0-43 

3-97 

— 

18-37 

0-76 

12-59 

1 

Ash 


0-81 

3-62 

1-43 

11-48 


*  1-381  is  given  iu  Biedermanu  ;  the  mean  of  3  and  4  is  given  as  1-039. 

X.  H.  M. 
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Proteoses  and  Peptones,  B\'  R.  H.  CHiTiENnEx  and  J.  A. 
Haktwkij,  (/.  riiy.'iud.,  12,  12 — 22). — From  quantitative  experiments 
on  artiticial  gastric  digestion,  it  was  found  that  the  primary  proteoses 
(proto-  and  lietero-)  are  only  slowly  converted  into  peptone,  since 
they  pass  through  tlie  intermediate  stage  of  deutero-proteose.  Deu- 
tero-proteose,  on  the  other  hand,  standing  next  to  peptone,  is  far 
more  quickly  and  readily  changed,  as  is  shown  by  the  large  per- 
centage of  peptone  formed  under  the  same  circumstances  as  obtained 
in  the  digestion  of  the  other  proteoses. 

The  formation  of  peptone  is  thus  a  gradual  process,  as  the  greater 
part  of  the  peptone  formed  by  the  action  of  pepsin-hydrochloric  acid 
passes  through  tlie  pi'oteose  stage,  and  at  the  end  of  the  most  vigorous 
gastric  digestion  a  considerable  part  of  the  proteid  digested  w^ill  be  in 
the  form  of  proteose.  To  how  great  an  extent  it  will  be  necessaiy  to 
modify  these  conclusions  in  applying  them  to  the  proteolytic  changes 
of  natural  digestion  it  is  not  at  present  possible  to  say. 

W.  D.  H. 

Peptonised  Poods.  By  P.  Hortox-Smith  (./.  Flvjsiol.,  12,  42 — 
71). — "  Beugrer's  peptonised  beef  jelly,"  "Darby's  tiuid  meat,"  and 
peptonised  milk  prepared  by  means  of  Benger's  liquor  pancreaiicus 
in  the  usual  clinical  way  were  analysed  as  regards  their  proteid  con- 
stituents, and  some  rough  quantitative  experiments  made  as  to  the 
relative  amounts  of  proteoses  and  peptones  in  them.  The  results  ob- 
tained with  milk  were  as  follows  :  — 

Xeutralisatiou  precipitate 00636  per  cent. 

Proteose  precipitate    1"3900         ,, 

Peptone 03089         „ 

Total 1-7625 

These  results,  even  allowing  for  loss  due  to  the  formation  of  amido- 
acids,  are  probably  too  low\  They,  however,  sliowthab  the  proteid  in 
the  so-called  peptonised  foods  really  consists  for  the  most  part  of 
proteoses,  though  containing  only  a  variable  amount  of  true  peptone. 
They  cannot,  therefore,  entirely  relieve  the  digestive  organs  from 
work. 

The  author,  having  noticed  that  an  old  man  with  liver  cirrhosis 
passed  abundance  of  uric  acid  wiien  fed  on  peptonised  foods,  under- 
took (m  his  own  person  to  control  this  observation,  but  it  was  found 
that  here  the  ingestion  of  large  quantities  of  proteoses  and  peptones 
did  not  disarrange  the  metabolism  of  the  normal  body  in  the  least ; 
perfect  health  was  maintained,  the  output  of  uric  acid  was  normal, 
and  its  relation  to  urea  unchanged.  W.   D.  H. 

Intravascular  Coagulation.  By  A.  E.  Wright  (/.  PhysiuL,  12, 
184; — lyl). — The  injection  of  a  solution  of  Wooldridge's  tissue 
fibrinogen  into  the  veins  of  a  living  dog  leads  to  thrombo.-is  of  the 
portal  area.  During  active  digestion,  clots  are  also  found  in  the  right 
heart  and  pulmonary  artery.  Wooldridge  considered  that  tiie  material 
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in  the  liver  area  absorbed  from  the  alimentary  tract  that  favonrerl 
coagulation  would,  duriug  digestion,  overflow  into  the  cardiac  blood. 
This,  however,  cannot  b".  because  coagulation  in  the  portal  area  can 
be  made  to  occur  after  six  days  inanition,  and  the  injection  of  tissue 
fibrinogen  leads  to  universal  thrombosis  if  the  animal  be  made 
dyspnceic.  In  the  present  research,  increased  venosity  of  the  blood 
was  produced  by  various  methods,  asphyxia,  muscle  tetanus,  and 
retinal  stimulation,  and,  wherever  and  however  cansed,  subsequent 
injection  of  Wooldridge's  fluid  always  led  to  thrombosis  in  the  area 
affected.  This  must  be  due  either  to  excess  of  carbonic  anhydride  or 
to  diminution  of  oxygen.  Animals  allowed  to  breathe  air  containing  a 
normal  amount  of  oxygen,  but  excess  of  carbonic  anhydride,  suffered 
from,  universal  thrombosis  when  the  fluid  was  injected.  Thus,  in- 
ciease  of  carbonic  anhydride  will  alone  explain  the  phenomena.  The 
influence  of  food,  especially  of  fatty  food,  as  observed  by  Wooldridge, 
is  probably  due  to  an  increased  formation  of  this  gas. 

W.  D.  H. 
Action  of  Salts  on  Heat  Coagulation.  By  S.  Ringer  and  H. 
SAixsBrRT  (/.  Physiol.,  12,  170 — 18;-)). — Calcium  salts  favour  the 
heat  coagulation  of  the  proteiils  of  serum.  Mngnesium  sulphate  acts 
similarly.  Zinc  salts  do  not  act  so.  It  is  of  interest  to  note  that,  in 
heat  coagulation,  as  in  blood-clotting  and  rennet  action,  lime  plays 
an  important  part.  One  is  led  to  infer  a  possible  likeness  in  nature 
between  the  heat  coagulation  and  the  ferment  coagulation  of  proteids. 
One  difference,  however,  is  that  in  heat  coagulation  the  solution 
becomes  more  alkaline,  whereas  in  many  ferment  actions,  as  in  rigor 
mortis,  there  is  development  of  acid. 

Potassium  and  .sodium  salts  antagonise,  to  some  extent,  the  favour- 
ing action  of  calcium  salts  on  heat  coagulation,  as  in  processes  of 
clotting  brought  about  by  ferments,  with  this  difference,  however, 
that  sodium  and  potassium  chloride,  when  used  singly,  have  a  slight 
favouring  action  in  the  separation  of  proteids  by  heat. 

W.  D.  H. 
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The  Sugars  present  in  Fungi.  By  R.  Ferry  {Chem.  Centr., 
1891,  i,  221)). — An  examination  of  82  varieties  of  fungi  (Ascomycetes 
and  Basidiomycefes}  showed  the  veiy  wide  distribution  of  mannitol  in 
these  plants  ;  trehalose  was  found  much  less  frequently.  In  only  a 
few  Avas  there  any  substance  present  capable  of  reducing  alkaline 
copper  solution.  Several  species  contained  considerable  quantities 
of  potassium  chloride.  J.  W.  L. 

Composition  of  the  Leaves  of  Madura  Aurantiaca.  By  A. 
Pizzi  {Sfaz.  SjJer.  Agrar.,  18.  .")8'.' — -Jl'ti). — The  leaves  of  Maclui-a  avran- 
tiaca,  an  American  plant,  are  recommended  as  a  substitute  for  mul- 
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l)erry  leaves  for  feeding  silk-worms.  The  following  analytical  results 
Avere  obtained  with  leaves  of  plants  gi-owii  in  Italy,  and  collected  at 
the  end  of  July.  The  numbers  show  the  percentage  in  the  fresh 
leaves  :  — 

Non-proteid  Crude  Carbo- 

Water.      Fat.       Proteids.     nitrogenous  matter,  cellulose,     livdrates.       Ash. 

65-71     0-64        4-78  3-23  9-52  12-68       342 

The  ash  has  the  following  percentage  composition  : — 

Not  deter- 
K,,0.     Na.:0.    :MgO.      CaO.      Te.O^.      SiO;.       V.Oy      SO3.      CI.    mined  and  lost. 
i)-'24     616    6-73     2573     3-*81     26-25    17-54    241  L33         ISl 

The  results  are  compared  with  those  obtained  by  others  with  mul- 
ben-y  leaves  grown  in  Italy  and  elsewhere,  and  the  composition  of 
tliejleaves  of  both  plants  shows  them  to  be  analogous. 

With  regard  to  the  digestibility  of  the  leaves,  the  results  of  experi- 
ments with  gastric  juice  show  that  in  lOQ  parts  of  dry  leaves  there  is 
110  parts  of  nitrogen  digested  and  1:14  parts  not  digested,  corre- 
sponding with  685  and  7-03  parts  of  proteids  respectivel}'.  The 
rest  of  the  nitrogen  (1-51  per  cent.)  is  present  a*  amides. 

X.  H.  M. 

Chemical  Composition  and  Anatomioal.  Structure  of  the 
Fruit  of  Tomatoes  (Lycopersicum  esculent.)..  By  G.  Beissi  and 
T.  GiLrLi  (Stuz.  Sper.  Aijrar.,  18,  5 — 34;. —  The  ripe  fruit  of  tomatoes 
was  separated  into  skin,  seeds,  and  pulp.  The  pulp  was  further 
.separated,  by  filtration  through  calico,  into  a  red,  insoluble  substance 
and  a  yellow  liquid,  both  of  which  were  examined  qualitatively,  and 
then  the  various  constituents  determined  quantitatively.  The  results 
given  below  are  the  averages  of  several  analyses. 

The  pulp  itself  forms  85-4.  per  cent,  of  the  whole  fruit ;  it  contains  : 
total  dry  matter,  4-725;  soluble  substance,  3*735;  and  insoluble 
matter,  1093  per  cent. 

The  following  numbers  show  the  percentage  composition  (T)  of  the 
dry  matter  of  tlie  red  insoltible  substance,  and  (II)  of  the  dry  matter 
of  the  yellow  filtrate  : — 

I.  II. 

Total  nitrogen 4002  2-254 

Proteids 25-012  2-43 

Colouring  matters    21.128  — 

Cellulose    34-390  — 

Ash 7.-959  10-96 

Levulose —  46-68 

Citric  acid —  1403 

Amide-nitrogen —  0641 

Amido-acid.  nitrogen —  1-224 

The  percentage  composition  of  the  ash  of  the  two  products  is  as 
follows  • — 
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KoO. 
T.       — 

I.  58-554 

Xa-.O.          CaO. 

—         18-127 
1-425         1-315 

MgO. 
1-423 
0-169 

CI.            SO,. 
8-812       0-781 

V,0-,. 

15-860 
7-182 

COo. 

I.  — 

II.  18-832 

SiOo. 

0-451 

Not  determined. 

64-584 

2-449 

K  H.  M. 

Composition  of  the  Fruit  of  Tomatoes  (Solanumi  lyco- 
persicum).  By  N.  Passeiuxi  (Staz.  Sper.  Agrar.,  18,  545 — 572  ; 
compare  preceding  abstract). — The  fresh  fruit  of  tomatoes  eonsist.s  of 
skin  (1-3),  pulp  and  juice  (96*2),  and  seeds  (2-5  per  cent.).  The 
pulp  contains  two  colouring  matters,  a  yellow,  amorphous  substance 
and  a  red,  cr3'stalline  substance.  They  are  both  insoluble  in  water, 
soluble  in  amyl  alcohol,  and  very  sol  able  in  ether,  and  both  are 
decolorised  by  chlorine-  and  bromine- water.  The  red  crystals  are 
almost  insoluble  in  cold  alcohol,  whilst  the  yellow  compound  is  very 
soluble.     Hydrochloric  acid  has  no  action  on  either  compound. 

The  sap  of  the  fruit  has  a  sp.  gr.  ^  U01833  at  15°,  and  is  laevo- 
rotatory.  It  contains  a  yellow  colouring  matter,  whicb  differs  froiu 
that  of  the  pulp  in  being  soluble  in  water,  insoluble  in  alcohol,  ether, 
chloroform,  and  light  petroleum,  and  in  not  being  decolorised  by 
chlorine-water  or  bromine-water.  The  acidity  of  the  sap  is  due  chieHy 
to  citric  acid ;  it  contains  also  a  small  amount  of  an  alkaloid,  which, 
like  the  acid,  decreases  as  the  fruit  ripens. 

The  following  table  shows  the  percentage  of  dry  matter  (1)  in 
the  skins,  (2)  in  the  pulp,  (3)  in  the  sap,  and  (4)  in  the  seeds,  as 
well  as  the  percentage  composition  of  the  dry  matter  iu  each  case. 


Dry 
matter. 

Organic- 
matter. 

Asli. 

Prote'ids. 

Cuvboliydrates 
and  fat. 

Skins 

40*50 
G-35 
2-44 

53-70 

99-20 
89-56 
74-52 
95  -56 

0-80 
10-44 
25-48 

4-40 

1-85 
15-15 

21-80 
25-40 

97  -05 

Pulp 

Sap 

Seeds 

74-41 
52-72 
70-16 

The  carbohydrates  of  the  skins  are  chiefly  in  the  form  of  cellulose. 

The  numbers  in  the  last  column  for  sap  refer  to  carbohydrates  and 
acids. 

The  following  analyses  are  given  of  the  entire  fruit  collected  (1)  in 
September,  1888,  and  (2)  August,  1889;  (1)  was  unripe,  and  (2)  ripe. 
The  percentage  of  dry  matter  was  93-50  and  91-01  respectively.  The 
numbers  show  the  percentage  in  the  fruit  dried  at  105-". 


Citric 

Fat  and 

Glucose. 

acid. 

Prott'ids. 

colouring  matter. 

Cellulose. 

Asb. 

].     2-68 

48-53* 

11-25 

11-73 

7-83 

8-05 

2.  41-54 

9-07 

11-48 

7-02 

1814 

12-73 

*  Citric  acid  and  substances  not  di.lerniined. 
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I'he  ash  of  the  fruit  has  the  following  percentage  composition  : — 


KoO. 

XaoO. 

CaO. 

MgO. 

FeoOs- 

P,0,. 

SO,. 

SiO.,. 

CI. 

59-46 

5-99 

1-34 

309 

0-22 

12-93 

3-49 

0-27 

1914 

Having  regard  to  the  large  amount  of  potash  in  the  fruit,  and  the 
large  amount  of  lime  in  the  stems  and  leaves  (the  crude  ash  of  the 
stems  contains  2832  per  cent,  of  lime)  the  following  manuring  is 
recommended  for  tomatoes  : — Farmyard  manure,  oOOO  kilos.,  calcium 
superphosphate  (18  per  cent.),  30  kilos.;  potassium  chloride  (50  per 
cent.),  60  kilos,  per  hectare.  N.  H.  M. 

The  Non-nitrogenous  Extract-substance  from  Barley,  Malt, 
and  Beer.  By  C.  J.  Lixtnku  {Bled.  Ceufr.,  20,  198— 2uu  ;  from 
Alh/t'in.  Brauer-  u.  Hopfenzeit,  1890,  No.  128). —  When  beer  is  shaken 
violently  with  ether,  an  emulsion  is  obtained  which,  only  after  a  hmg 
time,  separates  into  two  layers.  The  ethereal  layer  contains  a  slimy 
mass  in  suspension,  like  frog's  spawn.  This  substance,  which  is 
occasioned  by  the  presence  of  gummy  substance,  can  be  obtained  from 
barley,  malt,  or  beer,  in  the  following  manner: — Barley  or  malt 
(1  part)  is  digested  with  water  (5  parts)  for  a  day  at  the  ordinuy 
temperature,  filtered,  washed,  and  concentrated  by  evaporation.  It 
is  again  filtered  and  treated  with  absolute  alcohol,  as  long  as  a  pre- 
cipitate is  formed.  This  precipitate  is  filtered  by  suction,  washed 
with  ether,  dried,  and  dissolved  in  water,  with  addition  of  potasli.  It 
is  filtered,  and  the  filti'ate  treated  with  aqueous  copper  sulphate, 
being  stirred  at  the  same  time  ;  a  precipitate,  the  copper  oxide  com- 
pound of  the  gum,  is  formed  and.  quickly  settles.  It  is  of  importance 
that  the  liquid  should  remain  strongly  alkaline.  The  precipitate  is 
washed  by  decantation,  until  no  longer  alkaline,  filtered,  dissolved  in 
strong  hydrochloric  acid,  and  precipitated  by  alcohol :  as  the  first 
precipitate  still  contains  some  copper,  this  is  repeated  twice.  It  is 
filtered,  washed  with  alcohol,  and  finally  with  ether,  dried  in  a  vacuum 
over  sulphuric  acid,  and  then  at  110°  It  is  thus  obtained  as  a  pure 
white,  very  loose  powder.  When  dried  in  air,  it  is  vitreous  and  trans- 
parent. Both  modifications  are  non-hygroscopic,  and  dissolve  slowlj^ 
in  cold  water,  but  without  s'i^'ing  a  quite  clear  solution.  It  is  Icevo- 
rotatoiy  ;  after  treatment  with  dilute  acids,  it  is  dextrorotatory.  It 
contains  carbon  (40'00  per  cent.)  and  hydrogen  (6'66  joer  cent.) 
corresponding  with  the  formula  of  arabinose,  CoHmOo;  some  i^eacti^  ns 
indicate  that  it  is  a  substance  with  5  (or  a  multiple  of  5)  carbon 
atoms. 

It  is  obtained  from  beer  as  described  above  ;  Munich  beer  yielded 
0-25  per  cent.  X.  H.  M. 

Constituents  of  the  Fruit  and  Seed  of  lUicium  anisatum. 
By  F.  Oswald  (.4rc/i.  P/ianu.  [2],  29,  84— 115).— The  fruit  of  the  Star- 
anise  extracted,  with  light  petroleiim  yields  a  mixture  of  ethereal  and 
fatty  oils.  The  former  oil  consists  essentially  of  anetho'il.  It  contains, 
also,  small  quantities  of  terpenes,  safrole,  quinol  ethyl  ether,  anisic 
acid,  and  probably  other  aromatic  compounds  which,  by  oxidation, 

3  s  2 
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g  ve  rise,  amongst  otliei'  compounds,  to  veratric  acid  and  piperoual. 
The  fatty  oil  contains  considerable  amounts  of  fatty  and  oleic 
glyce^ides^  with  detectable  amounts  of  cholesterol  and  phosphates. 
The  aqueous  extract  contains  protocatechuic  acid,  and  shikituic 
acid,  discovered  by  Eijkman.  Sugar  is  not  present  in  the  fruit  of 
this  plant  in  any  considerable  quantity ;.  its  sweet  taste  ig  to  be 
asci'ibed  essentially  to  the  presence  of  the  ethereal  oil.  No  nitrogen- 
ous bases  could  be  detected  in  the  aqueous  extract.  J.  T. 

Soil  containing  Iron  and  Chromium  from  the  Andaman 
Islands,  East  Indies.  By  C.  J.  H.  Wardex  {Chem.News,  63,  85). — 
These  islands  are  remarkaiile  for  the  great  diversity  of  soil  found  on 
them.  The  one  in  question,  a  rich  loamy  soil,  came  from  a  coli'oe 
plantation,  and  has  been  submitted  to  mechanical  analysis  and 
various  physical  tests  by  the  author,  the  results  of  which  are  detailed 
in  the  paper;  the  numbers  from  chemical  analysis  in  percentages  of 
air-dry  soil  are  as  follows  :  — 

Loss  at  100°   11-3410 

f  water 2-2773 

Loss  on  )  oiganic  matter 1()*44.59 

ignition  ]  nitric  nitrogen    0-00129 

Inorganic  and  ammoniacal  niLroyen   ....         0-24080 

Soluble  in  water  and  concentrated  hydrochloric  acid  : — CaO,  0-294  ; 
FeoOo,  35-433;  AU.Os,  10-491;  MgO,  0-109;  Cr.Oa,  trace;  Mn.Oi, 
0-417;  Na,0,  0-455;  K^O,  0-863:  CI,  0-006;  PA,  0-401;  SO3,  0-139; 
CO2,  trace;  SiO..,  0-046.  Insoluble  portions: — soluble  in  alkalis. 
14-4819  per  cent.  ;  not  dissolved  by  alkalis,  but  decomposed  by  sulph- 
uric acid,  2-G569  per  cent.,  containing  Fe-iOa,  A1203,  Cr203  =  .2-425  ;  not 
decomposed  by  sulphuric  acid,  9-25G  per  cent.  The  total  amount  of 
CroOa  present  was  1-6139  jDer  cent.  D.   A.  L. 

Soil  Analyses.  By  A.  Mayer  {Bied.  Centr.,  20,  149—151 ;  from 
./.  /'.  L'unlw.,  38,  157 — 163). — In  connectit  n  with  the  project  for 
reclaiming  land  between  Friesland  and  Ameland,  a  large  number  of 
mud  samples  were  examined.  When  the  samples  are  arranged 
according  to  the  percentage  of  sand  they  contain,  they  show  a  certain 
regularity  of  composition  as  legards  some  important  constituents 
(besides  clay).  The  same  inverse  proportion  is  shown  between  sand 
and  humus  and  between  sand  and  hygrosco})i(;  moisture  of  the  air- 
dried  soils.      The  following  numerical  results  ai'e  given  : — 

Soil  sani])le.  Clay.  IIuiiiiis.  Moistm-e. 

90—100  p.  c.  of  sand..  00—  4-8  0-2—  2-4  O'O—  0-5 

60—80             „            . .  5-6—24-1  1-1—  &6  OS—  29 

20—40             .,            ..  34--2— 55-8  5-6-14  4  2-6-10-6 

The  variation  in  theamovint  of  chalk  showed  no  regularity,  but  this 
was  of  no  great  piactical  importance,  as  all  the  samples  contained 
more  than  sufficient  chalk.  The  amount  of  phosphoric  acid  was 
always  in  exact  relation  to  the  clay.      Thus,  samples  with  90  per  cent. 
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of  samT  contained  O'U-i  per  cent.,  with  30  per  cent,  of  sand  O'lo  per 
cent,  of  pbosplioric  acid  soluble  in  nitric  acid.  The  amount  of  sand 
was  always  an  excellent  measure  of  the  fertility  of  the  soil. 

The  method  em|>loyed  was  that  already  described  by  the  author 
(Lehrh.  d.  Ajr.  ('hem.,  2,  o8j.  The  soil  (10  trrams)  is  treated  with 
dilute  liydrochloric  acid  to  remove  chalk,  and  the  separation  of  sand 
and  clay  conducted  in  a  Schone's  apparatus  so  arranged  tliat,  at  a 
water  pressure  of  5  cm.,  1  litre  flows  out  in  l'>  minutes.  The  sand  is 
ignited  and  weighed.  The  amount  of  clay  is  ascertained  by  differ- 
ence, when,  from  the  original  amount,  the  sand  humus  and  moisture 
are  subtracted.  N.  H.  M. 
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Dry  Reactions  in  Qualitative  Analysis.  By  W.  T.\te  (Chem. 
Neic--<,  63,  bo — bl). — The  Huihoi-  advocates  the  systematic  application 
of  dry  reactions  in  qualitative  analysis  employing  the  moist  group  pre- 
cipitates, obtained  in  the  ordinary"  manner,  for  the  purpose;  groups 
11  and  111  being  subdivided  respectively  into  the  copper  and  arsenic 
and  the  zinc  and  iron  sub-groups.  As  an  example  of  the  proposed 
method  : — Group  I  precipitate  is  examined,  a,  for  mercury,  by  heat- 
ing a  minute  quantity  on  a  thread  of  asbestos  in  the  upper  reducing 
flame  of  a  Bunsen  and  beneath  a  cooled  porcelain  surface,  the 
sublimate  being  converted  into  iodide  for  confirmation  ;  f-i,  for  lead, 
by  heating  on  charcoal. until  the  mercury  is  dissipated,  and  heating 
any  residue  strongly  with  potassium  iodide  and  sulphur  ;  -/,  for  silver, 
by  obtaining  bead  on  charcoal.  The  method  of  examining  the  other 
groups  in  a  similar  manner  is  described.  U.  A.  L. 

Standardising  Acidimetric  and  Alkalimetric  Solutions.     By 

E.  Haki'  and  S.  CKOA^DALe  {Chem.  Xews,  63,  93 — 94:;  from  J.  anal. 
Chem.,  4,  part  -1). — Advantage  is  taken  of  the  well-known  accuracy 
of  tlie  electrolytic  method  of  estimating  copper,  and  therefore  pure 
copper  sulphate  is  electrolysed,  and  the  copper  carefully  weigbed. 
The  exact  amount  of  sulphuric  acid  in  solution  is  then  readily  ascer- 
tained, and  is  employed  for  standardising  any  desired  alkaline 
solution,  which,  in  its  turn,  serves  for  controlling  the  standard  acids. 
By  this  means,  various  disadvantages  attached  to  the  use  of  sodium 
carbonate,  oxalic  acid,  or  potassium  oxalate  are  obviated. 

D.  A.  L. 
The  Liquoscope  :  an  Instrument  for  Comparing  the  Refrac- 
tive Indices  of  Liquids.  By  K.  Soxden  {Zeit.  anal.  Chem.,  30, 
196 — J"j9j. — The  apparatus  consists  of  two  similar  hollow  prisms, 
which  are  immersed,  side  by  side,  in  a  glycerol-bath  formed  of  a 
cyliudi'ical  vessel  with  glass  ends.  When  both  prisms  are  filled  with 
liquids  having  the  same    refractive   index,  a   horizontal  black  line 


900 


ABSTRACTS   OF   CHEMICAL   PAPERS. 


observed  through  them  appear  continuous ;  but  if  the  indices  are 
diiferent,  one  part  of  the  line  is  displaced  with  respect  to  the  other. 
The  instrument  is  very  serviceable  for  indicating  adulteration  of 
butter,  oils,  glycerol,  &e.  M.  J.   S. 

Estimation  of  Nitric  Acid  by  Reduction  to  Ammonia.     By 

K.  Ulsch  (Zeit.  anal.  Chtm.,  30,  175 — 195). — The  reduction  of  nitric 
acid  to  ammonia  by  iron  and  sulphuric  acid  takes  places  with  quan- 
titative completeness  (this  vol.,  p.  617). — The  estimation  can  be  very 
convenient!}'  made  by  means  of  the  deficit  in  the  hydrogen  evolved. 
The  iron  for  this  purpose,  which  should  be  in  the  form  of  the  most 
finelv-powdered  wrovight-iron  filings,  as  free  as  possible  from  oxide, 
should  be  coated  with  copper  by  warming  3  grams  of  it  with  20  c.c. 
of  a  lO  per  cent,  solution  of  copper  sulphate,  and  washing.  This 
quantity  suffices  for  25  estimations,  when  working  on  about  10 
milliorams  of  nitrate.  On  warming  a  known  quantity  of  sulphuric 
(or  hydrochloric)  acid  with  an  excess  of  this  couple,  a  constant 
volume  of  hydrogen  is  evolved,  and  the  inaction  is  rapidly  and 
sharply  completed.  The  presence  of  1  mol.  of  a  nitrate  (^I'NOa) 
causes  a  deficit  of  10  atoms  of  hydrogen,  or  M06  c.c.  of  hydrogen 
(dry,  and  at  0°  and  76(>  mm.)  per  milligram  of  potassium  nitrate. 
The  apparatus  used  is  here  figured. 


The  decomposition  flask  holds  about  30  c.c,  the  azotometer  50  c.c, 
of  gas.  The  tube  B  has  a  diameter  of  3  mm.,  and  is  used  for  remov- 
ing the  spent  liquids.  The  narrow  tube  of  C  should  be  drawn  to  a 
fine  point,  and  bent  towards  the  wall  of  the  neck  of  the  flask. 

Before  commencing  a  series  of  estimations,  the  air  in  the  appara- 
tus must  be  displaced  by  hjalrogen,  by  adding  10  c.c  of  normal  sulph- 
uric acid  to  the  iron-copper  couple  in  the  flask,  and  warming  to  75° 
with  vigorous  shaking,  whilst  the  cock  A  remains  open,  and  the  azo- 
tometer is  filled  to  the  top  with  water.  This  treatment  removes 
traces  of  iron  oxide  at  the  same  time.  The  flask  is  then  cooled  in  a 
water-bath  to  the  temperature  of  the  air,  the  water  is  adjusted  to 
zero,  and  the  apparatus  Is  readv  for  use.  It  is  necessary  to  ascertam 
the  exact  volume  of  hydrogen  yielded  by  20  c.c.  of  the  N/10  sulphuric 
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acid  in  use,  as  this  is  slightly  below  theory.  By  wai'ming  to  75",  the 
reaction  is  complete  in  about  thi-ee  minutes.  The  snme  volume  of 
Hcid  with  the  nitrate  dissolved  in  it  is  then  used  for  the  estimation. 
The  temperature  of  75°  must  not  be  exceeded,  since,  even  at  80^,  the 
couple  decomposes  water,  and  an  excess  of  hydrogen  would  be 
evolved.  (Sliould  this  have  occurred  in  any  one  case,  the  following 
experiment,  if  conducted  at  a  temperature  not  exceeding  75*^,  would 
show  an  exactly  equal  deficiency  of  hydrogen.)  The  volume  of  the 
liquid  introduced  has  to  be  deducted  from  the  observed  volume  of  gas  ; 
the  acid  in  C  cannot  therefore  be  rinsed  into  the  flask,  but  C  must  be 
wetted  with  acid  of  the  same  strength  as  that  to  be  measured  into  it. 
A  certain  excess  of  acid  seems  to  be  necessary,  but  20  c.c.  of  N/lU 
acid  suffices  for  15  milligrams  of  potassium  nitrate.  The  test  e.sti- 
mations  reported  are  highly  satisfactory,  and  the  method  seems  to  bo 
one  of  the  most  rapid  known.  In  the  absence  of  nitrates  it  may  also 
be  used  as  an  acidimetric  method.  Hydrochlonc  acid,  although  it 
yields  precisely  the  same  volume  of  hydrogen  as  sulphuric  acid,  cannot 
be  tised  in  the  estimation  of  nitrates,  since  low  results  are  always 
obtained.     The  presence  of  much  chloride  is  therefoi-e  inadmissible. 

M.  J.   S. 

Nitrates  in  Wine.  By  M.  Zecchixi  (Staz.  Sper.  Agrar.,  18, 
35 — 4-U). — In  testing  for  nitrates  in  wme  by  diphenylamine,  it  is  not 
sufficient  to  decolorise  the  wine  with  animal  charcoal  or  to  precipitate 
with  basic  lead  acetate,  as  there  still  remain  substances  which  give  a 
brown  colour  with  sulphuric  acid,  and  so  mask  the  reaction,  it  any, 
with  diphenylamine.  The  following  method  is  recommended  as  being- 
easy  to  carry  out,  and  not  liable  to  the  danger  of  introducing 
nitrates  : — 50  or  lUO  c.c.  of  wine,  contained  in  a  porcelain  capsule,  is 
treated  with  a  slight  excess  of  lime  (prepared  from  marble)  and 
evaporated  to  drjmess.  The  residue  is  detached  from  the  sides  of  the 
capsule,  well  stirred  with  20  or  30  c.c.  of  92 — 95  per  cent,  alcohol, 
left  for  about  10  minutes,  and  filtered.  The  filtrate  is  evaporated 
down  on  a  watei'-bath,  and  the  residue  dissolved  in  a  little  pure, 
distilled  water  (about  1  c.c).  Half  of  the  solution  is  tested  with 
diphenylamine  ;  if  the  coloration  is  very  intense,  the  experiment  is 
repeated  two  or  three  times  with  more  dilute  solutions.  In  this 
manner  it  is  possible  to  ascertain  whether  a  larger  or  smaller  amount 
of  nitrate  is  present. 

When  wine  contains  much  sugar,  it  may  be  necessary  to  repeat  the 
treatment  with  lime  and  alcohol ;  but  this  is  unnecessary  in  most  cases. 

N.  H.  M. 

Densimettic  Estimation  of  the  Phosphorus  in  Iron.  By  E. 
E.  Metz  (Zeit.  anal.  Chem.,  30,  200 — 2u6). — The  principle  intro- 
duced by  Popper  (Abstr.,  1877,  638,  and  1879,  48U)  of  ascertaining 
the  weight  of  a  precipitate  without  Avashiug  or  drying  it,  by  trans- 
ferring it  to  a  specific  gravity  bottle,  which  is  filled  up  with  a  liquid 
of  known  density,  and  weighing  the  whole,  appeared  to  be  suitable 
for  ammonium  phosphomolybdate,  owing  to  the  high  specific  gravity 
of  the  precipitate.  This  was  found,  as  an  average  of  four  determina- 
tions, to  be  3"252.  The  precipitation  took  place  in  a  stoppered 
cylinder  of  about  250  c.c.  capacity,  the  lower  end  of  which  was  pro- 
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longed  into  an  almost  capillary  tube  of  2  c.c.  capacity,  with  a  stop- 
cock at  the  bottom.  The  oxidised  solution  of  the  iron  (Go  gram  in 
50  c.c.)  after  removal  of  silica,  was  introduced  into  this  vessel  and 
mixed,  6rst  with  20  c.c.  of  strong  ammonia  and  subsequently  with  just 
enough  nitric  acid  to  redissolve  the  precipitate  ;  then  (without  allow- 
ing to  cool)  100  c.c.  of  raolybdate  solution  at  about  6'/  was  added, 
the  whole  well  shaken,  and  the  precipitate  allowed  to  subside 
until  it  had  wholly  entered  the  narrow  tube.  After  part  of  the  clear 
liquid  had  been  poured  out  and  its  specific  gravity  ascertained,  then, 
without  rinsing  the  pyknometer,  the  precipitate  was  delivered  into  it 
by  opening  the  stop-cock.  In  six  test  analyses,  of  which  details  are 
given,  the  results  agree  closely  enough  with  those  of  gravimetric 
estimations  to  be  employed  for  technical  purposes,  M.  J.  S. 

Assaying  Lead  Ores  by  Fusion  with  Potassium  Cyanide.  By 
W.  J.  CoOFtK  {CJitm.  3tV-/f6-,  63.  7-j). — The  author's  experinieuts  show 
that  wiih  an  ore  of  the  following  percentage  composition : — SiO ., 
83-05;  Fe.,.S3,Cu.S,  10-630;  FeSo,  2-967;  PbS,  3001;  An,  trace"; 
Fe203,  0343 ;  the  dry  cyanide  method  for  the  assay  of  lead  oi-e.s 
offers  no  advantage  over  the  ordinary  wet  methods.  D.  A.   L. 

Assaying  Lead  Ores  by  Fusion  -with  Potassium  Cyanide.  By 
A.  W.  \Vai;\vjlk  (CheiiK  AVi/.-.y,  63,  14o — l-i6j. — A  continuation  of  a 
previtius  communication  (this  vol.,  p.  863).  Anglesite  and  pyromorph- 
ite  have  now  been  successfully  treated,  the  latter  requiring  a  very  high 
tini.'-hing  temperature.  It  is  obvious  that  minerals  or  ores  containing 
large  quantities  of  other  reducible  minerals,  Avhich  will  come  down 
with  the  lead,  such  as  the  ore  tried  by  W,  J.  Cooper  (preceding 
abstract)    are  not  suitable  for  assaviug  bv  the  cvanide  method. 

D.  A.  L. 

Estimation  of  Mercury  in  Animal  Tissues.  By  F.  Hofmeistek 
(Ztit.  anal.  Chem,  30.  2")8 — 'Z'/J). — The  tissue  is  minced  and  heated 
with  its  own  weight  of  20  per  cent,  hydrochloric  acid,  in  a  flask  with 
reflux  condenser,  until  completely  dissolved.  After  cooling  to  6U'', 
a  few  grams  of  potassium  chlorate  is  added  in  small  portions,  and  the 
cooled  and  filtei'ed  liquid  is  shaken  with  about  5  grams  of  zinc-dust, 
to  precipitate  the  mercury.  The  precipita,te  is  washed  successively  with 
water,  with  soda,  and  again  with  water,  collected  on  glass  wool,  washed 
with  alcohol,  and  air-dried.  It  is  then  introduced  into  a  combustion 
tube  containing  columns  of  gi-anulated  lime  and  copper  oxide  between 
asbestos  yjluj/s.  Ore  end  of  the  tube  is  di"a\vn  out  to  a  (J -shape.  The 
mercury  is  distilled  from  the  zinc  in  a  stream  of  dry  air,  over  the  red- 
hot  lime  and  copptr  oxide  into  the  (J -tube,  where  it  condenses. 

In  examining  u  ine,  the  destruction  of  the  organic  matter  should 
not  be  attempted.  It  suftices  to  gently  warm  the  urine  with  hydro- 
chlf)rie  acid  before  adding  the  zinc-dust.  M.  J.   S. 

Volumetric  Estimation  of  Manganese.  y>y  T.  Moore  {Chem. 
Xeics,  63,  ^^ — 67).— The  following  method  of  estimating  manganese 
is  recommended  as  yielding  excellent  results : — The  material,  dis- 
.solved  in  .syrupy  phosphoric  acid  (sp.  gr.  1-75)  or  in  solution  to  which 
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fliat  afiil  lins  been  arlded.  is  oxidiserl  hr  warming  srentlv  witli  potas- 
sium chloratp  ;  when  all  the  chlorine  has  been  expelled,  the  solafion  is 
dilnfed  and  titrated  with  ferrons  sulphate  until  the  violet  colour  dis- 
appears, or  the  ferrous  sulphate  is  added  in  excess  and  titrated  ba^-lc 
with  permanganate.  The  equation  Mn^Os  -|-  2FeO  =  2MnO  -<- 
FeoOi  represents  thechansTP.  and  therefore  1  part  of  iron  is  equivalent 
to  1'4108  of  manganic  oxide.  The  only  metal  which  is  found  to  inter- 
fere with  the  method  is  chromium  ;  however,  when  cobalt  is  present  it 
is  well  to  add  excess  of  ferrous  sulphate,  annul  the  cobalt  colour  with 
nickel  sulphate,  and  then  titrate  back  with  permanganate.  Xitrites 
are  obviously  undesirable ;  therefore  potassium  chlorate  is  preferable 
to  the  nitrate  for  the  oxidation.  D.  A.   L. 

Quantitative  Separation  of  Manganese  and  Zinc.  Bv  P. 
Janxasch  and  J.  F.  MAcGRfJiORY  (./.  pr.  Client.  '2'.  43.  4u2— 406). — 
To  the  hydrochloric  acid  solution  (75 — 100  c.c.)  containing  the  man- 
ganese and  zinc  in  a  porcelain  dish,  are  added  a  15 — 20  per  cent, 
solution  of  ammonium  chloride,  and  then  ammonia  until  the 
liquid  is  strongly  alkaline  ;  the  mixture  is  stirred  and  hvdrceen 
peroxide  added  until  oxygen  begins  to  be  rapidly  evolved ;  the  dish 
is  then  heated  on  the  water-bath  for  10 — 15  minutes,  the  precipitated 
manganese  dioxide  filtered,  washed,  first  with  hot  ammonia  water, 
then  with  hot  pure  water,  and  ignited  whilst  still  moist  in  a  platinum 
or  porcelain  crucible,  being  finally  heated  over  the  blowpipe  until 
constant  in  weight.  The  zinc  may  be  precipitated  from  the  mixed 
filtrate  and  washings  with  ammonium  sulphide,  but  is  more  rapid  I  v 
determined  by  evaporating  to  dryness  in  a  platinum  dish,  heatinor  the 
residue  first  at  125 — 150^  for  one  hour  and  then  over  a  flame,  with  an 
intervenins:  asbestos  millboard  to  prevent  too  hieh  a  tempei-ature  and 
consequent  loss  of  zinc ;  the  residue  is  dissolved  in  hot  Avater  with  a 
drop  or  two  of  hydrochloric  acid,  and  the  solution  precipitated  with 
hot  sodium  carbonate  solution.  A.   G.  B. 

Estimation  of  Manganese  in  Iron  and  Steel.  By  L.  Blum 
(Zeit.anal.  Chem.,  30,  21U — 211). — The  modification  of  Volhard's 
process  proposed  by  Riirup  contains  several  sources  of  error.  The 
method  consists  in  dissolving  and  oxidisins-  6  grams  of  substance 
neutralising,  and  adding  sodium  sulphate,  niakins:  up  to  a  litre,  and 
filtering.  Of  the  filtrate,  500  c.c.  is  mixed  with  zinc  oxide,  heated, 
and  titrated  with  potassium  permanganate.  Accordinsr  to  Meineke 
however,  the  presence  of  free  zinc  oxide  and  the  absence  of  soluble 
zinc  salts  are  both  conditions  leading  to  low  results.  On  the  other 
hand,  the  neglect  of  tbe  bulk  of  the  basic  ferric  sulphate  has  an 
opposite  influence.  The  advantage  of  the  method  would  in  anv  case 
be  small,  since  an  estimation  by  Volhard's  process  can  be  completed 
wit  bin  an  hour.  M.  J.   S. 

Glaser's  Method  for  the  Estimation  of  Ferric  Oxide  and 
Alumina  in  Phosphates.  By  v.  Gruber  (Zeit.  anal  Chem.,  30, 
20G — 207  ;  see  this  vol.,  p.  501). — The  modifications  introduced  into 
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this  process  by  Jones  are  acknowlerls^ed  to  be  improvements.  Jones 
dissolves  5  grams  of  substance  to  500  c.c.  ;  takes  100  c.c.  and  evapo- 
rates it  to  about  half,  adds  10  c.c.  of  dilute  sulphuric  acid  (1  :  5),  and 
then  150  c.c.  of  alcohol.  After  a  repose  of  three  hours,  the  precipi- 
tate is  filtered  off  and  washed  with  alcohol  until  neutral.  In  pre- 
cipitating" the  earthy  phosphates,  the  complete  expulsion  of  the  excess 
of  ammonia  is  essential;  the  precipitate  would  otherwise  contain 
magnesia.  M    J.  S. 

Tannin  in  Urine.  By  S.  K.^thrkix  (Chem.  Centr.,  1891,  i, 
272 — 273;  Pharm.  Zeif.,  35,  785). — The  author  recommends  the 
following-  test : — 4 — 5  c.c.  of  urine,  either  after  remaining  a  short 
time  or  warmed,  is  mixed  with  5 — 10  drops  of  iodine  solution  (1  :  10) ; 
the  urine  is  shaken  after  the  addition  of  each  drop  of  iodine.  In 
the  presence  of  tannin,  a  beautiful  and  chai'acteristic  green  coloration 
is  produced  ;  with  excess  of  iodine,  the  coloration  becomes  brownish- 
red.  In  the  absence  of  tannin,  the  iodine  is  at  first  absorbed,  and  then 
a  red  coloration  is  produced,  which  changes  to  reddish-brown  on 
the  addition  of  more  iodine.  J.  W.   L. 

Fractional    Crystallisation    of    Quinine    Sulphate.      By    L. 

Pruxier  (J.  Pharm.  [5].  23,  265—270  and  387— 390).— A  quinine 
sulphate  containing  6  per  cent,  of  foreign  sulphate,  when  saturated 
at  100°,  gives  scarcely  any  deposit  on  cooling  to  90°;  from  90°  to  50°, 
the  crystals  have  nearly  a  constant  composition  and  contain  not  more 
than  1  to  2  per  cent,  of  impurity.  Below  50"  (and  principally  about 
40°),  more  than  the  average  amount  of  cinchonidine  appears  in  the 
deposit.  Between  35°  and  25°  usually,  an  abundant  crystalli-sation 
takes  place,  dependent  on  the  proportion  of  cinchonidine  and  cinehon- 
ine  present  with  the  quinine ;  this  arises  from  the  separation  in  a 
solid  form  of  molecular  compounds,  and  sufficient  time  is  required 
before  filtering  off  the  liquid  which  is  to  be  employed  for  the  ammonia 
assay  of  the  quinine  sulphate.  The  results  with  various  samples  of 
sulphate  show  that  the  amount  of  aqueous  ammonia  required  in  the 
ammonia  test  diminishes  with  the  temperature  of  filtration.  An 
inspection  of  the  curves  plotted  from  these  results  shoAvs  that  the 
temperature  15°,  selected  for  filtration  in  the  ammonia  assaj^  has  been 
well  chosen.  J.  T. 

Estimation  of  Theine  in  Tea.  By  G.  L.  Spencer  (CTe??t.  Cenfr., 
1891,  i,  373  ;  from  J.  Au'tl.  Chem  ,  4,  pt.  4). — 3  grams  of  the  tea  is 
boiled  for  half  an  hour  in  a  300  c.c.  flask,  cooled,  and  a  slight  excess 
of  lead  acetate  added  (about  03  c.c.  of  concentrated  solution  per 
1  gram  of  tea).  The  flask  is  filled  to  the  mark,  shaken,  and  filtered. 
100  c.c.  of  the  filtrate  is  precipitated  with  hydrogen  .sulphide  in  a 
flask  graduated  at  100  c.c.  and  110  c.c.  The  conducting  tube  is 
washed  with  10  c.c.  of  water,  filtered,  and  55  c.c.  of  the  filtrate  is  ex- 
tracted seven  times  with  chloroform.  The  chloroform  is  evapo- 
rated, and  the  residue,  dried  at  a  temperature  not  exceeding  79", 
represents  the  theine  from  05  gram  of  tea.  J.  W.   L. 
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Spectra  of  the  Elements  of  the  Second  Periodic  Group.  Bv 
H.  Kaysek  and  C.  RuxiiE  (Ann.  Fhys.  Chem.  [2],  43,  385—409).— 
In  a  former  paper  (this  vol.,  p.  137),  the  authors  studied  the  relations 
of  the  line  spectra  of  the  alkali  metals.  They  now  extend  their 
investigation,  using-  the  same  methods,  to  the  metals  of  the  alkaline 
earths  and  the  zinc  gi'oup.  The  spectrum  of  beryllium,  on  account 
of  its  poverty  in  lines,  is  left  out  of  consideration. 

The  values  of  the  constants  in  the  formula  A  —  B„~-  —  C,~*  for 
the  first  lines  in  each  series  of  triplets  are  contained  in  the  following 
table  : — 


First  series. 

Second  series. 

A. 

B. 

C. 

A. 

B. 

C. 

Mg  

Ca 

Sr 

Zn 

Cd 

Hg  

39796 
33919 
31030 
42945 
40755 
40159 

130398 
123547 
122328 
131641 
128635 
127484 

1432090 
961696 
837473 
123G125 
1289619 
1252695 

39837 
34041 

42955 
40797 
40218 

125471 
120398 

126919 
126146 
126361 

518781 
346097 

532850 
555137 
613268 

Barium  gives  no  series  of  triplets.  It  will  be  seen  from  the  table 
that  the  bivalent  elements  fall  into  two  groups,  namely,  the  alkaline 
earths  and  the  zinc-mercury  group.  In  each  the  values  of  the 
constants  deci'ease  in  general  with  increasing  atomic  weight. 

J.  W. 

Chemical  Effects  of  Light:  Measurement  of  Physical  Ab- 
sorption. By  G.  Lemoixe  (Compt,  rend.,  112,  936— 938).— The 
experiments  were  made  with  a  solution  of  ferric  chloride  and  oxalic 
acid,  the  quantity  of  ferrous  salt  formed  being  estimated.  One  cell 
containing  this  solution  was  exposed  directly  to  light,  whilst  a 
similar  cell  was  exposed  behind  the  medium  the  absorption  of  which 
was  under  investigation.  In  the  case  of  ferric  chloride,  the  absorp- 
tion varies  somcAvhat  with  the  state  of  the  atmosjDhere,  but  under 
favourable  conditions  the  variations  are  not  great,  and  the  results 
may  be  represented  by  the  following  expression,  w^hich  is  calculated 
for  semi-normal  ferric  chloride,  i  being  the  intensity  of  the  trans- 
mitted light,  and  I  the  thickness  of  the  absorbing  layer,  i  = 
0-01(0986)'  +  0-07(0-40)'  +  0-13(0-10)'  +  0-79(10-'")'. 

C.  H.  B. 

Determination  of  the  Maximum  Conductivity  of  Very 
Dilute  Copper   Sulphate   Solutions.      By  P.  Sack  (Ann.  Phys, 

VOL.  LX.  3    t 
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Chem.  [2],  43,  212 — 224). — As  a  deduction  from  tlie  dissociation 
hypothesis,  Arrhenius  has  shown  that  the  conductivity  of  electro- 
lytes must  reach  a  maximum  as  the  tempei^ature  increases,  and  then 
begin  to  fall  (Ahstr.,  1889,  1044).  Experimental  confirmation  of 
the  theoretical  conclusions  was  obtained  for  the  cases  of  hypophos- 
phorous  and  phosphoric  acids,  but  owing  to  the  difficulty  of  deter- 
mining the  conductivity  at  high  temperatures,  no  further  confirma- 
tion has,  lap  to  the  present,  been  obtained.  The  author  has,  how- 
ever, succeeded  in  determining  the  conductivity  of  dilnte  copper 
sulphate  solutions  at  temperatures  'up  to  120",  the  solutions  being 
contained  in  a  sealed  apparatus  to  prevent  change  of  concentration  by 
evaporation.  Measurements  ^vere  thus  successfully  obtained  for 
three  solutions  of  0'327  per  cent.,  0'5  per  cent.,  and  0'64  per  cent, 
concentration,  and  in  each  case  the  conductivity  was  observed  to 
reach  a  maximum  :  for  the  first  solution  at  94°,  for  the  second  at  9.5°, 
and  for  the  third  at  96°.  A  calculation  of  the  temperature  of  maxi- 
mum conductivity  for  the  third  solution  by  means  of  the  formula 
given  by  Arrhenius  {loc.  cit.)  gave  99°.  H.   C. 

Tliermochemistry  of  Platinic  Chloride  and  its  Compounds. 
By  L.  Pigeon  (Com-jjt.  rend.,  112,  791— 793).— The  heat  of  dissolu- 
tion of  anhydrous  platinic  chloride,  PtClj,  is  +19"58  Cal. ;  hence  Pt  -f 
CI4  -f-  Aq  =  PtCli  diss,  develops  -|- 79-40  Cal.  (compare  Abstr.,  1890, 
439).  The  last  value  has  been  verified  by  reducing  a  solution  of 
platinic  chloride  with  cobalt,  the  number  obtained  being  +79'66  Cal. 
The  heat  of  dissolution  of  the  hydi-ate  PtCU  +  4H2O  is  —1-74  Cal., 
and  hence  PtCU  sol.  +  4H,0  liq.  =  PtCl4,4HoO  sol.  develops 
+  21*32  Cal.  The  reduction  of  solutions  of  the  alkaline  platino- 
chlorides  by  metallic  cobalt  shows  that 

Pt  +  CI4  +  2XaCl  diss.  =  XaoPtCIs  diss,     develops  +85-09  Cal. 
Pt  +  CI4  +  2KCI  diss.  =^  K,PtCl6  diss...  „         +83-33    „ 

hence, 

PtCli  +  2NaCl  diss.  =  Na.,PtCls  diss +25-29    „ 

PtCli  +  2KC1  diss.  =  KoPtCls  diss „         +23-53    „ 

PtCli  +  2HC1  diss.  =  HoPtCl,  diss „         +24-8      „ 

In  the  preparation  of  hydi-ated  platinic  chloride  by  N^orton's 
method,  the  liquid  is  at  first  colourless,  and  is  free  from  both  silver 
and  platinum,  but  contains  a  yellow  precipitate  which  must  be 
regarded  as  silver  platinochloride.  After  some  time,  especially  if 
heated,  the  precipitate  gradually  becomes  white,  whilst  the  colour  of 
the  liquid  becomes  deeper.  Direct  experiment  shows  that  the  union 
of  platinic  chloride  with  silver  chloride  would  develop  +7-42  Cal.,  a 
number  considerably  lower  than  the  heat  of  combination  of  platinic 
chloride  with  water,  so  that 

Ag.PtClc  +  Aq  =  PtCli.Aq  +  2AgCl  develops  +  12-16  Cal. 

C.  H.  B. 
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Calorimetric  Data.  By  Bkrthelot  (Compt.  rend.,  112,  829—  834). 
• — Asjiartic  Acid. — Heat  of  dissolution  at  16°  — 7'25  Cal.,  heat  of 
neutralisation  by  sodium  hydroxide,  first  equivalent  +3"0  Cal., 
second  equivalent  +3'5  Cal.,  third  equivalent  00  Cal.  In  concen- 
trated solution  the  second  equivalent  of  alkali  develops  -|-3"9  Cal. 
The  second  acidic  function  of  aspartic  acid,  as  in  the  case  of  many 
allied  acids,  is  not  equivalent  to  the  first. 

Malonic  Chloride,  CHn(COCl)j. — Decompof:ition  by  excess  of  -water 
develops  +445  Cal.;  decomposition  by  excess  of  sodium  hydroxide 
develops  +99v  Cal.  The  heat  developed  by  the  action  of  water  on 
a  molecule  of  malonic  chloride  is  practically  double  that  developed 
by  the  similar  decomposition  of  a  molecule  of  acetic  chloride 
(  +  23"3  Cal.).  The  corresponding  value  for  butyric  chloride  is 
+  21"7  Cal.  (Louguiniue). 

CH.CCOCl),  liq.   +   2HoO  liq.  =  CHA 

cryst.  +  2HC1  gas develops  + 14-2  Cal. 

Tartrates. — When  normal  sodium  dextrotartrate  is  mixed  with 
calcium  chloride,  there  is  development  of  heat  but  no  precipitation. 
After  a  few  minutes,  a  precipitate  separates  Avith  a  further  and 
greater  development  of  heat,  the  values  being  for  1  mol.  of  the  salt 
+  0-98  Cal.  and  +2-68  Cal.  respectively. 

Sodium  Irevotartrate  behaves  in  a  similar  jnanner,  the  values  being 
respectively  +0-92  Cal.  and  +260  Cal. 

Sodium  paratartrate  is  formed  without  thermal  disturbance  by 
mixing  equal  quantities  of  the  dextro-  and  liBVO- tartrates.  When  an 
equivalent  quantity  of  calcium  chloride  is  added,  precipitation  begins 
at  once,  and  the  thermal  disturbance,  Avhich  at  first  is  equal  to 
+  2-20  Cal.,  rises  after  a  few  minutes  to  +6"o  Cal.,  the  development 
of  heat  being  perfectly  continuous  from  the  moment  of  mixing  up  to 
the  maximum. 

The  heats  of  neutralisation  of  the  four  tartaric  acids  by  sodium 
hydroxide  are  practically  identical  under  similar  conditions  of  tem- 
perature and  concentration,  the  heat  developed  being  +12" 7  Cal.  j^er 
■equivalent. 

A  solution  of  sodium  paratartrate  made  by  neutralisation  of  para- 
tai'taric  acid,  and  mixed  immediately  with  calcium  chloride,  gives 
precisely  the  same  thermal  disturbance  as  the  solution  obtained  by 
mixing  the  li3evo-  and  dextro-tartrates.  The  sodium  salt  of  the  true 
inactive  tartaric  acid  under  the  same  conditions  yields  a  precipitate  of 
an  insoluble  calcium  salt  with  the  development  of  only  -i-3'0  Cal. 

Sodium  la3vo-  and  dextro-tartrates,  when  precipitated  with  an 
equivalent  quantity  of  silver  nitrate,  give  a  continuous  development 
of  heat  rising-  from  +1".5  Cal.  to  a  total  of  +4*6  Cal.  in  the  first  case, 
and  from  +1"!  Cal.  to  a  total  of  +4"5  Cal.  in  the  second  case. 
Sodium  paratartrate,  or  a  mixture  of  the  laevo-  and  dextro-tartrates, 
gives  an  immediate  precipitate  with  a  total  development  of  +5'7  Cal. 

The  greater  heat  of  formatiou  of  the  insoluble  paratartrates  corre- 
sponds with  the  greater  heat  of  formation  of  paratartaric  acid  as 
established  by  the  author  and  Jungfleisch.  C.  H.  B. 

3  t  2 
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Thermochemistry  of  Bibasic  Organic  Acids.    By  G.  Massol 

{Compf.  rend.,  112,  1062 — 1065). — The  author  has  applied  Berthelot's 
method  of  calculating  the  heats  of  formation  of  solid  salts  to  the 
consideration  of  the  relative  energy  of  combination  of  the  first 
equivalent  and  the  second  equivalent  respectively  of  a  base  with 
bibasic  acids  of  the  oxalic  acid  type.  The  heat  of  neutralisation  per 
equivalent  of  base  of  these  acids  in  dilute  solution  varies  from  +13 
to  +14  Cal.  In  the  cases  of  oxalic  and  malonic  acids,  and  also  with 
sulphuric,  arsenious,  and  selenic  acids,  the  second  equivalent  of  base 
disencrau'es  rather  more  heat  than  the  first ;  whereas  succinic,  tartaric, 
sulphurous,  selenious,  and  arsenic  acids  set  free  more  heat  with  the 
first  equ-ivalent.  The  differences  vary  between  0'5  Cal.  and  1  CaL 
For  the  solid  salts,  the  heats  of  formation  are  as  follows  : — 

Acids : —  Oxalic.  Malonic.        Succinic.  Sulphuric. 

IstKOH. ...       +34-28       +27-87       +25-26       +47-8  Cal. 
2ndK0H...      +24-69       +20-70       +21-15       +33-6     „ 


Total...      +58-97       +48-57       +46-40       +81-4     „ 

IstNaOH  ..      +28-3         +25-8  —  +42-7  CaL 

2ndNaOH..      +247         +15-6  —  +26-6     „ 

Total...      +53-0         +41-4         +40-0         +69-3     „ 

Hence  it  is  evident  that  in  reality  the  addition  of  the  first  equivalent 
of  a  base  to  a  bibasic  acid  with  formation  of  the  acid  salt  sets  free  more 
heat  than  the  addition  of  the  second  equivalent  to  form  the  normal 
salt.  The  author  thinks  that  these  data  give  no  gi-ounds  for 
assuming  an  unsymmetrical  constitution  for  the  acids,  but  attributes 
the  thermal  differences  to  a  reciprocal  action  between  the  two  acid 
groups.  This  point  he  illustrates  fi-om  the  data  given  above.  Oxalic 
acid  may  be  viewed  as  a  substituted  foi'mic  acid  ;  the  two  COOH 
groups  appear  when  near  together  to  cause  a  mutual  strengthening 
of  the  acid  function,  and  the  bibasic  oxalic  acid  has  more  than 
double  the  heat  of  neutralisation  of  formic  acid,  but  when  one  of 
these  groups  is  neutralised,  the  acid  salt  acts  just  like  formic  acid, 
and  has  almost  the  same  beat  of  neutralisation.  Malonic  and  suc- 
cinic acids  behave  similarly,  the  COOH  groups  having  less  reciprocal 
action  as  they  become  farther  apart  in  the  molecule. 

Berthelot  observes,  with  respect  to  the  above  paper,  that  it  con- 
tains new  facts  relative  to  the  salts  of  malonic  and  succinic  acids, 
but  that  the  conclusion  as  to  the  greater  heat  liberated  by  the  first 
equivalent  of  the  base  is  a  necessary  consequence  of  the  known  fact 
(.Inw.  CJiim.  Plnjs.  [5],  4,  1.30)  that  the  union  of  a  bibasic  acid  with 
its  own  normal  salt  to  form  an  acid  salt,  in  the  solid  state,  disengages 
heat.  It  is  by  the  difference  between  the  heats  of  formation  of  the 
acid  and  normal  salts  that  he  has  explained  the  reciprocal  actions- 
and  the  equilibrium  between  a  monobasic  and  a  bibasic  acid,  for 
instance,  the  decomposition  of  normal  sulphates  by  nitric  and  hydro- 
chloric acids  {Essai  de  Mec.  Chlm.  [2],  586).  W.  T. 
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Thermochemistry  of  Dextro-  and  Laevo-tartaric  Acids.  By 
H.  Jaiin  (A7in.  Fhys.  Chera.,  43,  '.i''J'6 — GOO). — A  solution  containing 
dextrotartaric  acid  was  mixed  in  a  Bunsen's  ice-calorimeter  with  an 
equally  strong  solution  of  la^votartaric  acid.  Xo  thermal  eifect  was 
observed.  It  was  also  found  that  the  heat  of  neutralisation  of  these 
acids  by  an  optically  active  base  (morphine,  nicotine)  Avas  the  .same 
in  both  cases.  J.  W. 

Vapour  Pressures  of  Homologous  Com.pounds.  By  G.  C. 
Schmidt  (Zeii.  phjsikal.  Chem.,  7,  4;jo— 468). — Dalton's  law  that  the 
vapour  pressures  of  all  compounds  are  the  same  at  equal  distances 
from  their  boiling  points  has  been  shown  by  Regnault  and  others  to 
be  incorrect  when  applied  generally.  But  it  still  remains  doubtful 
whether  this  law  does  not  hold  among  organic  compounds  belonging 
to  the  same  homologous  series,  although  according  to  the  researches 
of  Kahlbaum  this  is  not  the  case.  Examining  the  evidence  for  and 
against,  the  author  found  so  much  discrepancy  between  the  data  of 
different  observers,  that  he  decided  to  submit  this  point  to  a  very 
thorough  experimental  examination.  The  present  paper  contains  his 
results  with  acids  of  the  acetic  series,  from  foi-mic  to  valeric  acid. 
The  substances  were  heated  in  a  bulb  attached  to  an  air-pump  and 
manometer,  and  the  boiling  points  under  different  pressures  were 
measured.  Great  care  was  taken  to  ensure  the  purity  of  all  material 
used.  From  the  results  it  is  evident  that  for  the  compounds 
examined,  and  for  all  pressui'es  below  760  mm.,  Dalton's  law  holds 
with  remarkable  accuracy.  For  instance,  taking  the  two  extreme 
cases,  the  decrease  in  the  boiling  point  of  formic  acid  with  a  decrease 
of  pressure  from  760  to  10  mm.  is  1028'',  and  that  of  valeric  acid 
103'8°,  two  numbers  which  in  view  of  the  numerous  sources  of  error 
may  be  regarded  as  identical.  The  author  intends  to  investigate 
other  homologous  series  in  like  manner.  H.  C. 

Data  for  the  Critical  State  of  Liquids.  By  E.  Heilborx  (Zeit. 
physikal.  Chem.,  7,  601 — 613). — The  author  has  brought  together  in 
a  series  of  tables  the  critical  data  (temperature,  pressure,  and 
volume)  of  the  substances  which  have  been  investigated  in  this 
direction. 

Copious  references  and  annotations  are  given.  J.  W. 

Adhesion  at  the  Freezing  Point.  By  F.  Wald  (Zeif.  -physihal. 
Chem.,  7,  514 — .517). — If  a  liquid  wets  a  solid  substance,  it  follows 
from  therraodynamical  considerations  that  the  vapoui*  tension  of  the 
liquid  will  be  reduced,  and  that  it  will  exercise  a  pressure  on  the 
solid.  Applying  this  view  to  the  case  of  melting  ice,  if  the  water 
first  formed  remains  in  contact  with  and  wets  the  ice,  its  vapour 
pressure  will  be  less  than  that  of  water  at  0°.  But  since  the  vapour 
pressure  of  the  water  in  contact  with  the  ice  is  equal  to  that  of  the 
ice  itself,  the  vapour  pressure  of  dry  ice  should  be  less  than  that  of 
water  at  0°,  and  not  equal  to  it,  as  has  been  hitherto  assumed. 

H.  C. 
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Dissociation  of  Amylene  Hydrobromide  under  Low  Pres- 
sures. By  Ct.  Lejioike  (Compt.  rend.,  112,  855 — 858). — The  following- 
data  were  obtained  with  carefullj'  pui'ified  amylene  bromide  : — 

Pressure 764         452         238         121         43         21mm. 

Boiling  point  . .      105°  90°  IV  55°        34°        28° 

Temperature     0-1°         7-2°        18-6°         38°         61°         90°       97° 

Sp.  gr 1-224     1-215      1-200      1-176     1-146     1-106     l-lOO 

J)t  =  T)o(l  -  0-00102^  -  00000004f-). 

52—15°.  58—16°.  87—17°. 

Sp.  beat    0-324  0-325  0-335 

The  determinations  of  the  vapour  pressures  under  ordinary  atmos- 
pheric pressure  indicate  more  decomposition  than  was  observed  by 
Wurtz,  a  result  probably  due  to  the  fact  that  by  means  of  a  thermo- 
regnlator  they  were  prolonged  for  several  hours,  in  order  to  attain 
the  limit  of  decomposition. 

The  most  striking  phenomenon  is  the  great  variation  in  the  sp.  gr. 
between  175°  and  190°. 

Temperature. ...      100  150°  175°  185°  200°  225°  300° 
Sp.  gr.  of  vapour       „  5-2     5-0     4-1      3-5      3-0      2-6 
1  atmos.<(  Proportion       de- 
composed  ,         0      0-05  0-28    0-50    0-75     1 

Sp.  gr  of  vapour     5-0      46      4-1     3-4      3-1     2-8?  2-6 
Proportion        de- 
composed        0-05  0-14    0-28  0-54   0-69    0-87?    1 

It  is  clear  that  reduction  of  pressure  facilitates  decomposition. 

C.  H.  B. 

Diffusion  of  Fresh  Water  into  Sea  Water.  By  .1.  Thoulet 
{Compt.  rend.,  112,  1068 — 1070). — A  cylindrical  vessel  of  600  c.c. 
capacity,  divided  into  parts  of  equal  height  and  equal  capacity,  was 
filled  np  to  the  300  c.c.  mark  with  sea  water,  concentrated  to  a 
density  of  1-0646;  six  small  spheres  of  wax,  so  weighted  with  quartz 
that  their  densities  ranged  between  the  density  of  the  salt  water  and 
that  of  fresh  water,  were  placed  on  the  surface,  and  300  c.c.  of 
distilled  water  added  without  causing  any  admixture.  The  vessel  was 
placed  in  a  cellar,  Avith  coverings  to  protect  it  from  changes  of  tem- 
perature. The  positions  of  the  spheres  were  noted  from  time  to  time, 
and  the  curve  belonging  to  each  traced  out.  The  diffusion  was  very 
slow,  requiring,  according  to  the  indications  given  in  5  months,, 
about  18  mouths  to  become  complete.  From  the  consideration  of  the 
curves  of  density  the  following  deductions  have  been  drawn : — The 
fresh  water  seems  to  pass  into  the  saline  solution  as  if  its  molecules 
interposed  themselves  between  the  molecules  of  the  salt ;  they  travel 
in  such  a  manner  that,  at  any  moment,  the  quantity  of  fresh  water  is 
the  same  in  each  horizontal  plane  of  the  liquid  ;  it  follows  that  the 
elementary  speed  of  diffusion  is  the  same,  whatever  may  be  the  per- 
centage of  salt  in  the  solution. 
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The  velocity  of  diffusion  decreases  with  the  time.  The  decrease 
cannot  be  infinite,  for  then  two  different  salt  solutions  would  never 
completely  mix.  W.  T. 

Cryoscopy  of  Dilute  Solutions.  By  8.  U.  Pickerixg  (Ber.,  24, 
14G9). — A  preliniiiiiiry  notice  of  results  obtained  on  the  freezing 
points  of  aqueous  and  benzene  solutions  of  non-electrolytes  contain- 
ing 1'6  to  002  mols.  of  the  dissolved  substance  to  100  mols.  of  the 
solvent.  In  one  or  two  cases  only,  is  the  depression  proportional 
within  the  limits  of  experimental  error  to  the  strength  of  the  solu- 
tion, and  in  most  cases  it  increases  with  the  dilution,  becoming 
notably  greater  than  the  value  given  by  Van't  Hoff 's  equation,  just  as 
in  the  case  of  solutions  of  electrolytes,  although  the  excess  is  smallei- 
than  with  the  latter.  It  is  only  with  a  particular  strength  of  solution, 
and  with  a  strength  which  is  different  with  different  substances, 
that  Van't  Hoff's  equation  expresses  the  true  results.  Marked  irregu- 
larities also  were  noticed  in  some  cases  in  the  rate  at  which  the 
depression  increases  with  the  strength,  S.  U.  P. 

Freezing  Points  of  Dilute  Aqueous  Solutions  of  Non-electro- 
lytes and  Electrolytes.  By  J.  Tkaube  (Btr.,  24,  1853 — 1859). — 
The  author  has  determined  the  molecular  reduction  of  the  freezing 
point  of  water,  caused  by  different  typical  electrolytes  and  non- 
electrolytes  in  solutions  of  varying  concentration.  The  solutions 
contained  from  2  to  y^g-  gram-mols.  of  dissolved  substance  per  litre, 
and  in  every  case  the  molecular  reduction,  which  for  non-electrolytes, 
at  least,  should  remain  constant,  was  found  to  increase  with  rising 
dilution.  This  increase  is  proportionately  as  great,  or  even  greater, 
in  the  case  of  the  non-electrolytes  as  in  that  of  the  electrolytes. 
From  this  the  author  concludes  that  the  cryoscopic  behaviour  of 
solutions  cannot  be  accepted  as  supporting  the  hypothesis  of  electro- 
lytic dissociation  in  aqueous  solution,  since  in  this  respect  there  is  no 
essential  difference  between  the  behaviour  of  electrolytes  and  that  of 
non-electrolytes.  H.  C. 

Electrical  Conductivity  and  Freezing  Point.  By  J.  Traube 
(Bcr..  24,  1S59 — 1SG4:). — In  a  former  paper  (this  vol.,  p.  255),  the 
author  endeavoured  to  show  that  the  simple  relation  said  by 
Arrhenius  to  exist  between  the  electrical  conductivity  and  the  reduc  • 
tion  of  the  freezing  point  had  no  experimental  foundation.  This  he 
now  further  supports  by  showing  that  non-electi'olytes,  such  as  cane- 
sugar,  urea,  and  phenol,  have  a  definite  molecular  conductivity,  which 
inci'eases  with  the  dilution,  and,  therefore,  the  value  of  i  =  1,  which 
Arrhenius  assumes  for  these  substances,  must  be  incorrect.  It  is 
also  shown  that  in  the  case  of  electrolytes  the  values  obtained  for  i 
vary  enormously  with  the  concentration,  and  in  no  cases  in  which  the 
values  calculated  from  the  conductivity  and  those  from  the  freezing 
point  of  solutions  of  the  same  concenti-ation  were  compared,  was  au 
agreement  between  the  two  sets  of  numbers  observed.  H.  C. 
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Th.e  Cryoscopic  Behaviour  of  Aqueous  Cane-sugar  Solutions. 
By  J.  F.  Eykmax  {Ber..  24,  1783 — ITboJ. — The  author  has  repeated 
the  experimeuts  of  Traube  (this  vol.,  p.  824)  with  regard  to  the 
freezing  point  of  cane-sugar  solutions,  and  finds,  contrary  to  Traube's 
results,  that  tlie  depressions  with  different  concentrations  are  perfectly 
normal.  H.  G.  C. 

The  Theory  of  Dissociation  into  Ions,  and  its  Consequences. 

By  S.  U.  PioKERixo  (Phil. Mag.  [5].  32,  20— -27).— The  dissociationists, 
in  opposition  to  Arrhenius'  original  view,  now  hold  that  the  dissocia- 
tion of  compounds  evolves  heat,  the  evolution  being  due  to  the  com- 
bination of  electric  charges  with  the  atoms.  The  author  raises  the 
question  as  to  the  origin  of  such  charges  in  the  absence  of  the  expendi- 
ture of  external  energy  and  the  absence  of  friction,  indiiction,  and  con- 
tact difference  of  potential  :  also  how  an  affection  of  matter  (a  charge) 
can  combine  with  matter  to  produce  heat,  and  itself  remain  in  statu 
quo;  how  the  opposite  electrification  of  the  different  atoms  can, 
contrary  to  the  older  electro-chemical  theory,  dissolve  the  union 
between  them.  He  characterises  both  this  view,  and  that  of  the  ions 
baing  allotropic  atoms  with  less  internal  energy  than  ordinary  atoms, 
as  an  hypothecation  of  a  new  form  of  matter  to  satisfy  a  theory  which 
is  inconsistent  with  known  matter,  or  a  verbal  alteration  designed  to 
conjure  away  a  stock  of  energy,  so  that  the  theory  may  not  be  said  to 
be  contradicted  by  the  principle  of  the  conservation  of  energy. 

Dilution  is  held  to  increase  dissociation,  and,  since  in  the  case  of 
calcium  nitrate  heat  is  thus  absorbed,  gaseous  calcium  nitrate  should, 
ou  dissolving,  absorb  heat,  for  it  thereby  becomes  dissociated  ;  but 
this  can  not  be  true,  for  it  can  be  shown  that  gaseous  calcium  nitriite 
would  evolve  heat  on  dissolution. 

The  author  contrasts  the  present  dissociation  hypothesis  with  that 
of  Claiisius,  which  requires  only  the  presence  of  a  few  atoms  freed  by 
accidental  superheating,  or  else  the  continual  interchange  of  atoms 
between  contiguous  molecules.  The  presence  of  any  free  atoms 
however,  he  considers  as  opposed  to  the  fact  that  molecules  of  the 
elements  are  not  formed  in  solutions,  and  suggests  that  polai'isation 
currents  may  be  explained  by  a  coating  of  oriented  molecules,  not 
atoms.  S.  U.  P. 

Association  versus  Dissociation  in  Solutions.  By  S.  U. 
PiCKERiX(T  {Ber..  24,  1579). — When  .i-HoSOi  is  dissolved  in  ^HoO, 
the  dissociation  theory  represents  the  acid  as  becoming  partially 
dissociated  into  ions,  so  that  the  solution  consists  of  more  than 
X  +  y  units,  whereas,  on  the  association  theory,  the  acid  and  water 
combine  together  to  a  certain  extent,  so  that  there  are  less  than 
X  +  y  units  present ;  by  its  effect  on  the  freezing  point  of  acetic 
acid  the  number  of  acting  units  can,  according  to  the  physical 
theory,  be  determined,  and  is  found  to  be  less  than  x  +  y,  and  less 
even  than  y  alone ;  this  was  found  to  hold  good  for  the  weakest 
as  Avell  as  the  strongest  solutions.  Aqueous  solutions  of  hydro- 
■chloric  acid  and  of  calcium  chloride  gave  similar  results  ;  whilst  with 
aqueous  solutions  of  phosphoric  acid  and  of  nitric  acid,  as  well  as 
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with  alcoholic  solutions  of  calcium  chloride  and  nitrate,  the  acting 
units  present,  althougli  less  than  x  +  y,  were  not  less  than  y  alone. 
According  to  the  author's  views,  the  actual  composition  of  the  com- 
pounds present  cannot  be  ascertained  by  this  method,  and  if  the 
second  solvent  (the  one  Avhich  is  frozen)  has  a  much  greater  affinity 
for  the  dissolved  substance  than  the  first  solvent  has,  the  depression 
observed  will  be  practically  equal  to  that  which  would  be  produced 
by  the  substance  and  first  solvent  if  they  acted  independently :  this 
was  found  to  be  the  case  when  the  freezing  point  of  sulphuric  acid 
was  depressed  by  aqueous  acetic  acid,  and  that  of  acetic  acid  by 
aqueous  alcohol.  S.  U.   P. 

Reduction  of  the  Results  of  Experiments  with  Special  Refer- 
ence to  the  Hydrate  Theory  of  Solution.  By  S.  Lnrox  {Phil. 
Mag.  [5],  31,  418 — 429). — A  criticism  of  part  of  Pickei'ing's  work  on 
sulphuric  acid  solutions  (Trans.,  1890,  64  and  331). 

Reduction  of  the  Results  of  Experiments.  By  S.  U.  PicKERrxG 
(Phil.  May.  [b],  32,  90—98),  and  by  E.  H.  Hayes  (Phil.  Mag.  [5], 
32,  99 — 104). — Replies  to  Lupton's  criticisms.  (See  also  Proc, 
1891,  105—109.) 

Objections  to  the  Work  on  Sulphuric  Acid  Solutions,  By 
S.  U.  PiCKEEiXG  (Chem.  Xeics,  64,  1,  2). — A  further  reply  to  objec- 
tions raised  in  the  discussion  (Proc,  1891,  105 — 109)  on  the  author's 
work  on  this  subject. 

Solutions  of  Double  Salts.  By  J.  E.  Trevor  (Zeit.  physikal. 
Che.m.,  7,  468 — 47G). — This  paper  deals  with  the  question  of  the 
relative  solubilities  of  two  salts  which  are  capable  of  forming  a 
double  salt  with  one  another,  when  mixed  in  varying  proportions  and 
brought  into  contact  with  water.  The  salts  taken  were  potassium  and 
copper  sulphates,  and  the  temperature  at  w^hich  the  experiments 
Avere  conducted  was  25°.  The  solubility  of  copper  sulphate  alone  in 
parts  per  100  of  water  is  22-29,  that  of  potassium  sulphate  12-04, 
and  that  of  the  double  salt  11-14.  If  excess  of  both  salts  is  treated 
with  Avater,  or  if  a  saturated  solution  of  the  two  at  a  higher  tempera- 
ture is  cooled  down  to  25°,  it  will  be  found  in  each  case  that  the  max- 
imum solubility  is  obtained  in  30  minutes,  when  the  solution  contains 
15-6  grams  of  solid  salt  to  100  of  water.  After  this,  the  solubility 
decreases,  but  in  no  case  was  it  observed  to  fall  to  that  of  the  double 
salt.  At  the  point  of  maximum  solubility,  the  solid  salt  is  found  to 
contain  5-2K0SO4  and  10-4CuSO4.  The  proportions  calculated  on 
the  assumption  that  each  salt  is  present  in  the  solution  in  the  same 
proportion  as  in  their  saturated  solutions  would  be  5-4IK2SO4  and 
IO-I3CUSO4.  Hence  the  solubility  of  the  more  soluble  salt  is  greater 
and  that  of  the  less  soluble  salt  is  less  in  the  .solution  of  the  two 
than  in  pure  water,  a  result  which,  as  Xoyes  has  shown  (this  vol., 
p.  142),  may  be  predicted  from  Xernst's  theory  of  solubility.  If  the 
saturated  solution  of  one  of  the  salts  is  added  to  the  saturated  solu- 
tion of  the  other,  the  double  salt,  being  less  soluble  than  either  of 
the  others,  separates   out,    and   this    continues  until  equilibrium  is 
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established,  when  no  further  separation  takes  place.  This  result  is 
in  keeping  with  Nernst's  experiments  on  salts  which  contain  a 
common  ion  (Abstr.,  1890,  3),  but  contradicts  Rlldorff's  assertion 
that  potassium  and  copper  sulphates  displace  one  another  in  their 
ooncenti'ated  solutions.  Riidortt:  (Abstr.,  1888,  899)  also  found  that 
if  potassium  and  copper  sulphates  are  allowed  to  diffuse  from  a  solu- 
tion in  contact  with  the  solid  salts,  the  diffusate  will  be  found  to 
contain  the  two  salts  in  the  proportions  in  which  they  are  present  in 
the  double  salt.  From  this  lie  concludes  that  the  double  salt  diffuses 
Avithout  decomposition.  This  view  the  author  shows  is  incorrect,  for, 
on  analysing  the  solution  which  is  left  behind  in  the  dialyser,  it  is 
found  to  contain  a  greater  proportion  of  copj^er  sulphate  than  that 
originally  present,  and  this  result  explains  the  above  apparent  diffu- 
sion of  the  double  salt.  For  the  potassium  sulphate  in  the  first 
instance  diffuses  more  rapidly  than  the  copper  sulphate,  and  the  latter 
IS  therefore  left  behind  in  the  dialyser.  The  copper  svilphate  in  the 
dialyser  becomes  more  and  more  concentrated,  until  at  length,  owing 
to  its  concentration,  it  diffuses  as  rapidly  as  the  potassium  sulphate. 
The  two  will  then  be  found  in  the  diffusate  in  equivalent  proportions, 
but  each  salt  diffuses  separately,  aiid  not  as  the  double  salt,  and  it 
remains  very  doubtful  whether  the  double  salt  can  exist  at  all  in 
solution.  H.   C. 

Influence  of  Inorganic  Potassium  Salts  on  the  Solubility  of 
Potassium  Hydrogen  Tartrate.  By  C.  Blarez  (Compt.  rend.,  112, 
808 — Nil). — The  author  has  previously  shown  (this  vol.,  p.  676)  that 
the  solubilit}'  of  potassium  hydrogen  tartrate,  in  moderately  strong 
solutiojis  of  potassium  chloride  at  different  temperatures,  can  be  repre- 
sented by  the  formula  Q;  =  0-05  +  0-000005^7  v^K,  where  K  is  the 
quantity  of  potassium  existing  in  the  form  of  chloride.  He  now  finds 
that  this  formula  holds  good  for  the  bromide,  iodide,  chlorate,  and 
nitrate.  In  other  words,  the  effect  depends  solely  on  the  weight  of 
potassium  present,  and  is  independent  of  the  nature  of  the  acid  with 
which  it  is  combined ;  the  effect  of  the  various  salts  is  proportional 
to  theii'  respective  molecular  weights.  C.  H.  B. 

Influence  of  Potassium  Halides  on  the  Solubility  of  Normal 
Potassium  Sulphate.  By  C.  Blai;ez  {Compt.  rend.,  112,  939—942). 
— -The  solubility  of  potassium  sulphate  between  0°  and  30°  is  repre- 
sented by  the  equation 

Si  =  8-5  -f  0-12f. 

If  a  saturated  solution  is  mixed  with  successive  small  quantities  of 
a  potassium  halide,  a  certain  quantity  of  potassium  sulphate  is  preci- 
pitated, but  the  sum  of  the  salts  in  solution  continually  increases 
until  a  reverse  action  begins  and  the  potassium  sulphate  affects  the 
solubility  of  the  halide.  There  is  no  simple  relation  between  the 
(juantity  of  potassium  sulphate  remaining  in  solution  and  the  mass  of 
the  halide  added  ;  at  a  given  temperature,  however,  the  sum  of  the 
.  potassium  sulphate  in  solution  and  the  potassium  in  the  salt  added 
remains  constant,  so  that   K0SO4  diss.  ==  const.  —  K  in  the  halide. 
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The  constant  varies  -vvitU  the  temperatare,  but  between  0°  and  30°  the 
solubility  of  the  potassium  sulphate  is  represented  by  the  equation 

S^  =  7o  +  0-U17t  -  K, 

where  K  is  the  weight  of  potassium  in  the  halide  added.  It  is  note- 
Avorthy  that  in  this  case,  as  with  the  hydi'ogen  tartrate,  the  influence  of 
the  different  potassium  halides  is  propoi'tional  to  their  molecular 
weights.  C.  H.  B. 

Influence  of  Temperature  on  the  Limits  of  the  Explosion  of 
Gaseous  Mixtures.  By  J.  Ku.-zkow.ski  {Ztit.  phi/sikal.  Cheni.,  7, 
485 — 499). — The  author  has  investigated  the  conditions  of  the  ex- 
plosion of  hj'drogen,  carbonic  oxide,  methane,  and  coal  gas  when, 
mixed  with  oxygen  or  air,  in  different  proportions,  in  the  presence  of 
an  indifferent  gas,  such  as  carbonic  anhydride,  and  at  different  tempe- 
ratures. Dilution  with  an  indifferent  gas  decreases  the  tendency  to 
explode  in  gaseous  mixtures ;  but  this  decrease  is  less  the  higher 
the  temperature.  This  is  probably  due  to  the  fact  that  the  heat 
generated  by  combination  of  the  two  gases  is  largely  used  up  in 
heating  the  indiff'erent  gas  present,  instead  of  being  employed  in  pro- 
pagating the  explosion.  At  low  temperatures,  methane  Mill  bear  the 
greatest  dilution  without  losing  its  power  of  exploding  with  oxygen, 
then  come  coal  gas  and  hydrogen,  and,  lastly,  carbonic  oxide.  At 
high  temperatures  (300°),  the  order  is  reversed.  H.   C. 

The  Dead-space  in  the  Chloral-Soda  Reaction.  By  E.  Blddk 
(^Zeit.  physikal  Chem.,  7,  586 — 600). — The  figures  drawn  by  Liebreich 
(Zeit.  phijsihal.  Chem.,  5,  529—558  ;  see  also  Abstr.,  1890,  1207)  to 
show  the  form  of  the  dead-space  in  the  chloi'al-soda  reaction  are  com- 
pared by  the  author,  who  finds  that  the  inferior  surface  makes  in  all 
cases  an  angle  of  about  150^  with  the  glass  walls.  This  signifies,  in  the 
author's  opinion,  that  emuLsions  have  a  special  coefS.cient  of  capil- 
larity, and  therefore  a  special  mean  surface-tension.  The  chloroform 
produced  in  the  reaction  he  supposes  to  evaporate  from  the  free 
surface  of  the  liquid,  and  the  lower  boundaiy  of  the  dead-space  is  that 
surface  whei'e  the  loss  of  chloroform  by  diffusion  and  evaporation 
exactly  balances  the  production  of  chloroform  by  the  interaction  of  the 
chloral  and  sodium  carbonate.  Various  arguments  are  adduced  to 
support  the  evaporation  theory,  the  author  considering  unnecessary 
the  assumption,  made  by  Liebreich,  that  the  mobility  of  the  liquid 
molecules  is  diminished  at  measurable  distances  from  the  tree 
surface.  J.  W. 

The  Factors  of  Energy.  By  W.  Meterhoffer  (Zeit.  pliysikal. 
Chem.,  7,  544 — 585). — Any  form  of  energy  can  be  decomposed  into 
two  factors  :  for  example,  electrical  energy  ^  quantity  X  potential, 
energy  of  gases  :=  volume  X  pressure. 

The  author  gives  the  general  equation  :— Energy  ^  content (J«AaZ/) 
X  potential,  and  enunciates  the  following  principle  : — "  The  energy- 
contents  of  the  ultimate  particles  of  matter  are  equal."  He  proceeds 
to  show  that  nearly  all   known  stoichiometric  regularities  are  parti- 
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cular  cases  of  this  rule,  and  that  all  knoAvn  methods  of  determining 
molecular  weights  are  based  on  one  and  the  same  principle,  that, 
namely,  of  finding  what  masses  possess  the  same  energy-content. 

The  second  law  of  thermodynamics  is  next  discussed,  and  the 
author  concludes  that,  in  its  ordinary  form,  it  is  untenable,  there  being 
no  fundamental  difPerence  between  heat  and  any  other  form  of 
energy,  the  apparent  distinction  resting  merely  on  the  fact  that  we 
caunot  attain  zero-potential  (the  absolute  zero  of  temperature)  in  the 
case  of  heat-energy,  whilst  this  is  possible  for  other  foi-ms.  Some 
considerations  on  the  general  conditions  of  equilibrium  follow,  and 
the  author  concludes  by  identifying  his  "  heat-content  "  with  the 
""  calorique  "  of  Carnot,  and  by  contesting  the  existence  of  energy  as 
substance.  J.  W. 


Inorganic    Chemistry. 


Volumetric  Composition  of  Water.  By  E.  W.  Morlet  (Amer. 
J.  Sci.  [3],  41,  220— -Jol  and  276— 288).— By  the  electrolysis  of 
dilute  sulphuric  acid  and  most  careful  purification,  hydrogen  was 
obtained  containing  no  impurity  other  than  nitrogen  in  amount 
large  enough  to  be  detected.  The  amount  of  nitrogen  present  was 
never  more  than  one-hiindredth  of  a  cubic  centimetre  in  2  litres  of 
hydrogen,  and  was  always  determined  in  the  gas  used.  An  apparatus 
for  the  measurement  of  the  gases  was  constructed,  and  is  described  in 
the  paper,  in  which  the  mean  error  of  measurement  of  the  volume  of 
hydrogen  and  oxygen  used  in  the  experiments  was  less  than  1  part  in 
50000.  "With  this  20  experiments  were  made,  which  gave  a  maximum 
value  of  2'00047,  a  minimum  value  of  2"00005,  and  a  mean  value  of 
2 "00023  volumes  of  hydrogen  to  unit  volume  of  oxygen  for  the  com- 
position of  water.  H.  C. 

Preparation  of  Hydrobromic  Acid.  By  M.  Fileti  and  F. 
Crosa  {Gazzttta,  21,  64 — 65). — The  authors  have  found  the  following 
process  convenient  and  economical  for  the  j^reparation  of  considerable 
quantities  of  hydrobromic  acid : — A  mixture  of  1  part  of  red  phos- 
phorus, 2  parts  of  water,  and  sufiicient  sand  to  form  a  paste,  is  intro- 
duced into  a  flask.  10  parts  of  bromine  then  gi-adually  added  by  means 
of  a  funnel  provided  with  a  stopcock,  the  flask  gradually  warmed, 
and  the  mixture  of  hydrogen  bromide  and  bromine  vapour  passed 
through  a  deep  glass  jar  filled  with  a  mixture  of  red  phosphorus  and 
asbestos,  impregnated  with  conceutrated  hydrobromic  acid.  Every 
trace  of  bromine  vapour  is  thus  efl'ectually  retained,  and  the  process 
is  continuous,  and  requires  no  supervision  bevond  an  occasional  shak- 
ing of  the  flask.  "  S.   B.  A.  A. 

Two  New  Modifications  of  Sulphur.  By  Exoel  {Compt. 
.read.,  112,  '^<6'6 — 868). — One  volume  of  sodium  thiosulphate  solution, 
saturated    at    the  ordinary  temperature,   is  poured,   with   continual 
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ao:itation,  into  2  vols,  of  a  solution  of  hydrochloric  acid,  saturated  at 
25 — 30°,  and  cooled  to  about  10°.  Sodium  chloride  is  precipitated, 
and  the  thiosiilphuric  acid  is  so  far  stable  that  the  liquid  can  be 
filtered.  The  filtrate  is  at  first  colourless,  but  soon  becomes  yellow,, 
the  intensity  of  the  colour  gradually  increasing,  as  if  a  soluble 
sulphur  establishes  equilibrium  in  the  decomposition  of  the  tbio- 
sulphuric  acid  ;  sulphurous  anhydride  is  evolved  at  the  same  time. 
When  the  liquid  has  acquired  a  deep-yellow  colour,  but  while  it  is 
still  quite  transparent,  it  is  agitated  with  its  own  volume  of  chloroform, 
which  becomes  yellow,  whilst  the  colour  of  the  aqueous  solution 
becomes  less  intense.  If  the  chloroform  is  allowed  to  evaporate,, 
orange-yellow  crystals  of  sulphur  are  obtained,  quite  different  from 
octahedi'al  sulphur ;  they  have  been  examined  by  Friedel  (next 
abstract).  They  are  denser  than  octahedi-al  sulphur  (sp.  gr.  =:  2135), 
and  at  first  are  transparent,  but  in  three  or  four  hours  they  increase 
in  volume,  and  pass  gradually  into  the  state  of  amorphous  insoluble 
sulphur.  They  melt  below  100°,  and  pass  into  the  condition  of  the 
pasty  sulphur  from  the  thiosulphates  and  become  partially  .soluble 
in  carbon  bisulphide. 

If  the  solution  of  thiosulphuric  acid  in  hydrochloi'ic  acid  is  allowed 
to  remain,  sulphur  separates  as  a  yellow,  flocculent  precipitate,  com- 
pletely soluble  in  water.  The  solution  is  yellow,  and  decomposes 
very  rapidly,  giving  the  ordinary  pasty  sulphur  of  the  thiosulphates. 
The  original  precipitate  gradually  agglomerates,  and  passes  into  the 
same  insoluble  form  without  any  evolution  of  hydrogen  sulphide. 

These  phenomena  are  probably  due  to  the  gradual  condensation 
of  sulphur  from  an  atomic  to  a  polyatomic  form.  C.  H.  B. 

Crystalline  Form  and  Optical  Properties  of  Engel's  Crystal- 
line Modification  of  Sulphur.  By  C.  Friedel  {Compt.  rend.,  112, 
834r^8o5). — The  crystals  are  rhombohedral,  and  belong  to  the  hex- 
agonal system  ;  with  converging  polarised  light,  they  show  the  cross 
and  rings  of  birefractive  uniaxial  substances.  The  rhombohedron  is 
very  obtuse  ;  pp  (normal)  :=  40°  50'.  It  is  noteworthy  that  tellurium 
crystallises  in  rhombohedral  forms.  C.   H.  B. 

Volatility  of  Sulphuric  Acid  at  Ordinary  Temperatures.  By 
A.  CoLEFAX  (Cheni.  Neus,  63,  179). — G.  A.  Koenigs  has  noticed  that 
skeleton  crystals  of  metallic  iron,  placed  on  a  watch  glass,  suppox'ted 
on  an  iron  triangle,  in  an  ordinary  desiccator  containing  sulphui'ic 
acid,  had,  after  nine  months,  become  coated  with  a  white  crust  of 
anhydrous  ferrous  sulphate,  and  regards  this  as  an  indication  of  the 
volatility  of  sulphuric  acid  at  the  ordinary,  temperature  of  the  air. 
This  view  finds  support  in  the  behaviour  of  the  neutral  compound 
obtained  by  the  author  of  the  present  note  from  phenuvic  acid  (Trans., 
1891,  190)  ;  this  white,  crystalline  substance,  when  supported  in  a 
watch  glass  on  a  glass  triangle  over  sulphuric  acid  in  a  perfectly 
clean  ordinary  desiccator,  becomes  rapidly  brown  and  moist,  a 
behaviour  which  it  does  not  exhibit  when  exposed  either  over  phos- 
phoric anhydride  or  calcium  chloride,  or  in  an  atmosphere  containing 
sulphurous  anhydride  or  nitrous  fumes.  D.  A.  L. 
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Formation  of  Dithionic  Acid  from  Sodium  Sulphite.  By  A. 
HoLST  and  R.  Otto  (Arch.  Phann.,  229,  171— 177).— Malschevski 
UDcl  SokolofP  (J.  Buss.  Chem.  Soc,  1881,  i,  169)  showed  that  by  the 
o-radual  addition  of  a.  dilute  solution  of  iodine  in  potassium  iodide  to 
a  dilute  solution  of  hydroeen  sodium  sulphite,  dithionic  acid  -was 
produced  to  the  extent  of  20  per  cent,  of  that  theoretically  possible. 
Doubt  has  been  thrown  on  the  above  statement ;  but  the  authors' 
results  confirm  it.  In  their  last  experiment,  20'-l  per  cent,  of 
the  theoretically  possible  amount  of  dithionic  acid  was  obtained.  To 
estimate  the  amount  of  dithionic  acid  in  its  salts,  it  is  only  necessary 
to  heat  an  aqueous  solution  with  hydrochloric  acid  until  all  sulphur- 
ous anhjdinde  is  expelled,  and  then  to  precipitate  the  sulphuric  acid 
in  the  residue  with  barium  chloride.  J.   T. 

Sulphuryl  Peroxide  (Holoxide).  By  M.  Traube  (Ber.,  24, 
1764 — 1770 ;  compare  Abstr.,  1SS9,  940/.— It  is  not  possible  to 
isolate  sulphuryl  peroxide  (holoxide)  from  its  solution  in  40  per  cent, 
sulphuric  acid  by  precipitating  the  sulphuric  acid  with  barium 
carbonate,  as  the  peroxide,  not  being  capable  of  existence  in  pure 
water,  then  undergoes  decomposition  with  the  evolution  of  oxygen  and 
the  formation  of  hydrogen  peroxide.  When,  however,  the  solution  is 
diluted  with  2 — 4  times  its  volume  of  water,  and  freshly-prepared 
barium  phosphate  added,  the  filtrate  contains  sulphuryl  peroxide 
(holoxide)  and  barium  phosphate  dissolved  in  phosphoric  acid  ;  the 
amount  of  active  oxygen  is  then  determined  by  adding  ferrous 
sulphate  and  titrating  the  excess  with  potassium  permanganate,  and 
that  of  sulphuric  anhydride  by  boiling  the  solution  with  barium  chloride 
and  weighing  the  barium  sulphate  precipitated  ;  the  ratio  of  the 
weights  of  active  oxveen  and  sulphuric  anhydride  is  thus  found  to  be 
1  :  5,  which  agrees  with  the  empirical  formula  SO^.  When  the  elec- 
trolysed 40  per  cent,  sulphuric  acid,  containing  the  sulphuryl  per- 
oxide (holoxide),  is  diluted  with  1 — 2  vols,  of  water,  and  saturated 
with  alkali  at  — 10°,  the  peroxide  remains  practically  nn decomposed, 
so  that  alkali  sulphates  appear  to  exercise  a  protective  influence  on 
it ;  wheu,  however,  the  solution  is  boiled  for  about  half  an  hour,  it 
ceases  to  give  a  blue  colour  with  zinc  iodide-starch,  and  becomes  acid. 
It  follows,  therefore,  that  the  compound  is  not  the  anhydride  of  an 
acid,  or  it  would  have  formed  the  salt  K2SO5  when  saturated  -o-ith 
potassium  hydro.xide,  and  this  would  then  have  decomposed  into 
normal  potassium  sulphate  and  oxygen  on  boiling.  Quantitative  de- 
terminations of  the  amount  of  active  oxygeu  in  the  neutralised  solu- 
tion, bv  adding  potassium  iodide  and  titrating  with  potassium  thio- 
sulpha'te,  and  also  of  the  sulphuric  acid  produced  on  boiling  it,  by 
titrating  with  alkali,  employing  rosolic  acid  as  indicator,  gave,  as  a 
mean  result,  the  ratio  1  :  4'8o.  When  the  active  oxygeu  is  determined 
by  the  ferrous  sulphate  method  (see  above),  a  higher  value  is  obtained, 
which,  when  compared  with  the  alkalimetric  determination  of  the 
sulphuric  acid,  gives  another  ratio  ;  this  is  explained  as  follows: — A 
laro-e  quantity  of  alkali,  which  alwaj's  contains  carbonates,  being 
necessary  to  saturate  the  sulphuric  acid  solution  of  the  peroxide,  a 
certain  amount  of  the  hydrogen  carbonata  (which,  owing  to  its  neutral 
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reaction,  escapes  tlotection)  is  invarisibly  jirochiced ;  Avlien,  however, 
the  solution  is  boiled,  a  portion  of  the  resulting'  sulphuric  acid  is 
neutralised  by  the  hydrogen  carbonate,  and  thus  a  low  result  is 
obtained  by  the  alkalimetric  method;  the  hydrogen  carbonate  exerts 
an  influence  in  the  opposite  direction  on  the  iodometric  determination 
of  the  active  oxygen,  and  the  two  errors  compensating  each  other  the 
correct  ratio  is  pi-cserved.  It  is,  therefore,  obvious  that  when  the 
alkalimetric  detei-mination  of  sulphuric  acid  is  compared  with  the 
accurate  determination  of  the  active  oxygen  by  the  ferrous  sulphate 
method,  a  different  ratio  will  be  obtained.  When  the  solution  of  the 
peroxide  in  40  jjer  cent,  sulphuric  acid  (6 — 10  c.c.)  is  saturated  by 
the  very  gradual  addition  of  333  per  cent,  sodium  h3'droxide  solution 
at  — 15°,  a  slight  excess  of  sulphuric  acid  and  water,  free  from  carb- 
onic anhydride  (100  c.c),  added  to  the  crystalline  mass,  and  after 
evaporation  of  the  solution  in  the  desiccator,  and  renewed  dilution 
with  water  (lOO  c.c),  the  active  oxygen  is  determined  by  the  ferrous 
sulphate  method,  and  the  acidity  before  and  after  boiling  by  titrating 
with  standard  alkali  (the  difference  between  the  two  giving  the  acid 
produced  by  the  decomposition  of  the  anhydride),  the  ratio  1  :  4"4  is 
obtained. 

Sulphuryl  peroxide  (holoxide)  is  the  analogue  of  the  peroxides  of 
organic  acids  discovered  by  Brodie.  Berthelot's  compound  H■,0^  is, 
perhaps,  formed  by  the  union  of  sulphuryl  peroxide  (holoxide)  and 
sulphuric  anhydride.  According  to  Berthelot,  his  compound  is 
decomposed  by  water  with  the  evolution  of  oxygen,  but  it  dissolves 
in  not  too  dilute  sulphuric  acid  without  the  evolution  of  oxygen.  The 
author  suggests  that  in  the  latter  case  ib  may  react  with  the  water 
present,  foi-ming  sulphuric  acid  and  sulphurjl  peroxide  (holoxide), 
SoOt  +  H2O  —  H2SO4  +  SO4,  and  this  explains  his  (observation  that 
such  a  solution  is  identical  with  the  solution  of  sulj)huryl  peroxide 
(holoxide)  in  not  too  dilute  sulphuric  acid  prepared  by  electro! vsis. 

A.  R.  L. 

Boron  Hydride.  By  P.  Sabatier  (Compt.  rend.,  112.  865). — 
Magnesium  boride  is  prepared  by  heating  boric  anhydride  with 
magnesium  powder  in  iron  dishes  in  an  atmosphere  of  hydrogen. 
The  product  is  a  brown  mass,  which  is  rapidly  attacked  by  hydro- 
chloric acid,  leaving  a  slight  residue  of  amoi-phous  boron.  The  gas 
liberated  by  the  action  of  the  acid  has  an  intensely  disagreeable 
odour,  burns  with  a  beautiful  green  flame,  and  with  silver  nitrate 
solution,  yields  a  brown  precipitate  soluble  in  nitric  acid.  When 
passed  through  a  glass  tube  heated  to  dull  rednes.s,  a  ring  of  boron 
is  deposited,  and  the  issuing  gas  is  ordinary  hydrogen.  In  contact 
with  potash  there  is  a  slight  increase  of  volume,  and  the  residual  gas 
consists  of  pure  hydrogen;  water  acts  on  the  gas  very  slowlv ; 
mercury  is  attacked  by  it,  and  becomes  covered  with  a  brown  layer. 
Electric  sparks  decompose  it,  leaving  pure  hydrogen. 

This  product  (the  boron  hydride  of  Jones)  is  clearly  hydrogen 
mixed  with  a  very  small  proportion  of  boron  hydride.  C.  H.  B. 

Boron  Triiodide.  By  H.  Moissan  {Compt.  rend.,  112,  717—720). 
— Boron  triiodide   is  obtained  (1)  by  passing  a  mixture  of  hydrogen 


080  ABSTRACTS  OF  CHEMICAL  PAPERS. 

iodide  and  boi'ou  oliloride  vapour  tlirou^li  a  porcelain  tube  heated  to 
redness  ;  (2)  by  the  action  of  iodine  on  boron  at  700 — 800°,  and 
(3)  by  the  action  of  hydrogen  iodide  on  amorphous  boron.  The  last 
method  gives,  the  best  results.  Amorphous  boron,  dried  in  hydrn- 
gen  at  200°.  is  heated  in  a  current  of  dry  hydrogen  iodide  in  a 
Bohemian  glass  tube  at  a  temperature  approaching  the  softening 
point  of  the  glass.  Boron  triiodide  sublimes  in  large  lamella?,  which 
have  a  purple-red  colour,  owing  to  the  presence  of  a  small  quantity  of 
iodine.  When  the  crystals  are  dissolved  in  carbon  bisulphide,  and 
the  solution  is  agitated  with  mercury,  it  becomes  colourless,  and  on 
evaporation  deposits  colourless  ci'ystals,  which,  however,  rapidly 
become  coloured  when  exposed  to  light. 

Boi'on  tiniodide  is  extremely  hygroscopic,  and  is  decomposed  by  the 
water  which  it  attracts.  It  melts  at  48°,  and  when  it  cools  contracts 
and  crystallises  very  readily  ;  at  210°,  it  boils  without  decomposition, 
and  if  the  vapour  is  heated  to  redness  in  a  glass  tube  it  burns  when 
brought  into  contact  with  the  air,  iodine  being  liberated.  It  is  very 
soluble  in  carbon  bisulphide,  benzene,  and  carbon  tetrachloride,  and  is 
slightly  soluble  in  phosphorus  chloride,  arsenic  chloride,  and  many 
organic  liquids. 

Boron  triiodide  is  decomposed  immediately  by  water,  yielding  boric 
and  hydriodic  acids ;  it  is  not  affected  by  hydrogen  at  a  cherry-red 
heat,  but  burns  when  heated  in  oxygen,  and  is  rapidly  attacked  by 
melted  sulphur.  Phosphorus  interacts  with  it  in  the  cold,  with  vivid 
incandescence,  but  silicon  has  no  action  at  a  dull-red  heat.  Sodium 
has  no  action  at  50°,  nor  even  at  210°,  but  at  a  red  heat  interaction 
takes  place  with  incandescence. 

Magnesium  is  attacked  at  500°,  with  incandescence,  but  aluminium 
is  not  affected.  Silver  has  no  action  at  500°,  but  silver  fluoride  inter- 
acts at  the  ordinary  temperature,  with  incandescence  and  formation 
of  silver  iodide  and  boron  fluoride.  Phosphorus  oxy chloride,  chloro- 
form, and  many  organic  liquids  also  produce  an  energetic  reaction. 
Alcohol  decomposes  at  once,  and  yields  ethyl  iodide  and  boric  acid, 
3EtOH  +  BI3  =  H3BO3  +  oEtl.  Ether  yields  ethyl  iodide,  boric  acid, 
and  alcohol.  C.  H.  B. 

Action  of  Hydriodic  Acid  on  Boron  Bromide.  By  A.  Besson 
(Compi.  rend.,  112, 1001 — 1003). — At  the  ordinary  temperature  no  action 
takes  place,  but,  by  passing  a  current  of  hydrogen  iodide  containing- 
boron  bromide  vapours  through  a  glass  tube  heated  to  300 — 400°,  the 
substitution  products  BBr^I,  BBrL,  and  BI3  are  obtained.  The  yield 
is  very  small ;  the  triiodide  is  easily  separated  from  the  other  pro- 
ducts, which  can  only  be  isolated  with  difticulty.  The  iodide  and 
hromiodides  are  rapidly  decomposed  by  air  and  light ;  light  alone 
appears  to  be  unable  to  effect  the  decomposition,  the  mechanism  of 
which  appears  to  be  as  follows  : — The  atmospheric  moisture  sets  free 
hydriodic  acid,  which,  in  presence  of  light  and  the  oxygen  of  the  air, 
is  decomposed  with  liberation  of  iodine.  They  are  decomposed  by 
water  with  violence.  The  bromiodide,  BBrJ,  is  a  colourless  liquid, 
distilling  at  about  125°.  The  second  product,  BBrL,  is  a  similar 
substance,  distilling  at  about  180°.  W.  T. 
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Boron  Sulphide.  By  P.  Sabatieb  {Compt.  rend.,  112,  862—864). 
— Boron  sulphide  was  prepared  by  the  action  of  hydi-on^en  sulphide 
on  amorplious  boron  at  a  red  heat.  The  product  is  carried  forward 
by  the  excess  of  o^as,  and  coii(1enses  in  different  forms  in  different 
parts  of  the  apparatus.  Near  the  hottest  part  of  the  tube  it  is  fused, 
and  becomes  opalescent  when  cold  ;  fuither  away  it  forms  an  opaque 
porcelain-like  mass,  with  a  slight  nacreous  lustre  and  a  conchoidal 
fracture ;  in  the  coolest  part  of  the  tube  it  forms  brilliant,  very  light 
needles.  These  needles  are  pure  boron  sulphide,  BvS.i ;  the  vitreous 
product  always  contains  an  excess  of  sulphur,  varying  from  11  to 
17  per  cent.  All  the  forms  of  boron  sulphide  are  attacked  by 
water  with  very  great  violence,  with  formation  of  boric  acid  and 
hydrogen  sulphide,  the  heat  developed  (B2S3  =  118  grams)  being 
bH  Cal.  with  the  acicular  sulphide,  and  06  Cal.  with  the  vitreous 
sulphide.  Solution  of  the  sulphide  in  iodine  solution  develops 
-f  124'6  Cal.,  and  from  this  the  decomposition  by  water  would  develop 
+  58*6  Cal.     The  mean  value  is  -|-57'8  Cal. 

From  these  results,  it  follows  that  Ba  amorphous  +  S3  solid  =  B2S3 
solid,  develops  +82'6  Cal.,  a  number  lower  than  the  heat  of  formation 
of  a  corresponding  quantity  of  oxide  or  chloride  ;  lower  even  than 
the  heat  of  formation  of  the  iodide.  As  a  matter  of  fact,  iodine  has 
110  action  on  boron  sulphide  in  the  cold,  but  decomposes  it  at  a  dull- 
red  heat,  with  formation  of  brown  lamellae,  which  seem  to  be  identical 
with  the  iodide  described  by  Moissan.  C.  H.  B. 

Boron  Selenide.  By  P.  Sabatier  (Gompt.  rend.,  112,  1000). — 
Boron  selenide  is  prepared  by  passing  a  slow  regular  current  of  dry 
hydrogen  selenide  over  boron,  maintained  at  a  bright-red  heat,  in  a 
hard  glass  tube.  The  brownish-black  boron  is  entirely  transformed 
into  the  yellowish-grey  boion  selenide  without  fusion,  a  little  of  the 
compound  only  being  deposited  in  a  pulverulent  state  on  the  tube 
beyond  the  boat.  The  selenide  is  much  less  fusible  and  volatile  than 
the  corresponding  sulphide.  Water  acts  violently  on  the  grey  boron 
selenide,  disengaging  hydrogen  selenide,  and  at  the  same  time  liberating 
some  red,  pulverulent  selenium;  hence,  doubtless,  the  disgusting  odour 
of  the  substance  is  due  to  the  action  of  atmospheric  moisture. 

The  yellow,  pulverulent  selenide  deposited  beyond  the  boat  is 
decomposed  by  water  without  deposition  of  selenium  ;  hence  its  com- 
position is  doubtless  comparable  wnth  that  of  the  sulphide,  and  would 
be  represented  by  B^Sca ;  this  conclusion  is  borne  out  by  the  results 
of  a  rapid  analysis  of  the  compound.  The  author  will  determine  the 
heat  of  combination  of  this  selenide  as  well  as  that  of  boron  telluride. 

W.  T. 

Action  of  Hydrogen  Bromide  on  Silicon  Chloride.     By  A. 

Besson  {Gompt.  rend.,  112,  788 — 791). — Hydrogen  bromide,  mixed 
with  vapour  of  silicon  chloride,  was  passed  repeatedly  through  a  red-hot 
tube,  and  the  product  was  digested  with  mercury  and  tractionattd. 
Silicon  bromotri chloride,  SiBrCl^,  was  easily  purified  by  fractionation  ; 
it  boils  at  +80"",  and  does  not  solidify  at  —  GO"".  With  ammonia,  it 
yields  a  white,  amorphous  compound,  2SiClBra,llNH3,  and  with 
VOL.  LX.  6   u 
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hvdrogen  phosphide  at  0°  Tinder  25  atmos..  or  at  — 22°  under 
17  atmos..  it  also  forms  a  solid  compound. 

The  chlorotribromide  and  the  diohlorodihromide  could  not  he 
separated  bv  fraotionatiim  ;  but  the  former  solidities  at  — 39°,  whilst 
the  latter  does  not  solidify  even  at  —60°. 

Silicon  chlorotribromide,  SiCIBrg,  melts  at  — .39°,  and  boils  at 
126 — 128°.  It  shows  a  orreat  tendency  to  remain  in  superfusion,  even 
at  — 50°.  With  ammonia,  it  yields  a  white,  amorphous  compound. 
2SiClBr3.11XH3.  readily  discomposed  by  water. 

Silicon  dichlorodibfomide  yields  with  ammonia  a  white,  amorphous 
compound.  SiCl2Br2,5XH<,  whici^  is  decomposed  by  water. 

The  products  of  the  interaction  of  the  haloid  acids  and  boron 
halides  are  under  investigation.  C.  H.   B. 

Potassium  Persulphate.  By  H.  Marshall  (Pmc.  Boy.  Soc. 
Kdin..  18.  Oo — 64). — A  mixtuie  of  cobaltous  sulphate,  potassium 
sulphate,  and  sulphuric  acid,  when  submitted  to  electrolysis  in  a 
divided  cell,  yields  crystals  of  potassium  persulphate.  Also  the  same 
compound  is  obtained  when  potassium  hydrogen  sulphate  is  electro- 
lysed under  the  same  conditions.  The  salt  dissolves  readily  in  hot 
water,  but,  if  boiled,  oxygen  is  evolved  ;  it  appears  to  be  isomorphons 
with  potassium  permanganate;  experiments  ou  the  electrical  con- 
ductivity of  the  solution  show  that  the  formula  is  KSO4 ;  it  forms 
no  precipitate  with  barium  salts;  with  silver  nitrate,  silver  peroxide 
is  produced:  hydrochloric  acid  gives  chlorine,  and  strong  nitric  or 
sulphuric  acid  yields  oxygen  highlv  charged  with  ozone. 

E.  W.  P. 

Sodium.  By  M.  Rosexfeld  (Ber..  24,  1658— 1660).— Sodium, 
which  when  kept  under  mineral  oil  has  become  covered  with  a  crust, 
is  easily  purified  by  immersing  in  a  mixture  of  amyl  alcohol  (1  part) 
and  petroleum  (3  parts)  and  rubbing  with  a  rag  soaked  in  the  same 
mixture  until  it  acquires  a  silvery  lustre.  It  is  then  laid  in  petroleum 
c-ontaiTiing  5  per  cent,  of  amyl  alcohol,  washed  with  pure  petroleum, 
and  kept  in  peti-oleumcontaining  0"5  to  1  percent,  of  amvl  alcohol.  The 
bright  metal  becomes  slowly  covered  with  a  film  of  sodium  amyloxide, 
which  is.  however,  easily  rubbed  off  with  filter  paper.  Potassium 
and  lithium  c;tn  be  purified  in  the  same  way  and  then  keep  their 
metallic  lustre  for  a  long  time. 

Sodium  cleaned  as  above  combines  at  once  with  mercury  with 
evolution  of  light.  The  liquid  alloy  of  sodium  and  potassium  is 
easily  prepared  by  pressing  together  the  two  clean  metals  under  a 
mixture  of  amyl  alcohol  (1  part)  and  petroleum  (9  parts).  Sodium 
sulphide  is  also  easily  prepared  by  rubbing  the  clean  metal  (1  gram) 
aud  salt  (3  grams)  to  a  tine  powder,  and  then  mixing  with  sulphur 
(0'7  gram),  care  being  taken  to  avoid  any  pressure.  When  the  two 
substances  are  intimately  mixed,  combination  suddenly  takes  place 
with  evolution  of  light.  If  the  mixtui*eof  sodium  powder  and  salt  be 
mixed  with  sulpliur  in  the  proportions  required  to  form  di-  or  tri- 
.sulphide,  the  reaction  takes  place  more  quickly  and  violently. 

Selenium  and  tellurium  behave  in  the  same  way  as  sulphur  when 
mixed  with  sodium  powder.  E.   C.   R.    . 
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Argentous  Compounds.  By  Glixxz  {Cmnpt  rend.,  112,  801 
— 9^6'1). — Wlien  dry  liydrntren  chloride  is  passed  over  silver  snb- 
fluoride  (Abstr.,  1890.  lOo.")),  the  latter  becomes  violet,  and  when  the 
action  has  reached  its  limit,  the  product  has  the  composition 
A?  83-35  to  84  08;  CI  1507  to  1419  Tcalc.  for  Ag.Cl,  Air  =  8588; 
CI  =:  15'12).  Carbon  tetrachloride,  silicon  tetrachloride,  plujsphorns 
chloride,  etc.,  behave  in  a  similar  manner  and  yield  silver  subchloride, 
ApToCl,  and  the  correspondincr  flnoi-ide.  The  author  has  prepared  the 
snbiodide  by  the  action  of  hydroofen  iodide;  the  snbflnoiide  by  the 
act'on  of  hvflrogen  sulphide  ;  and  the  suboxide  by  the  action  of  Avater 
vapour  at  160°.  C.  H.  B. 

The  Cause  of  the  Slight  Solubility  of  Chemically  Pure  Zinc- 
in  Acids.  By  J.  M.  Wkf.kkn  (LVr.,  24,  1785— 1798).— The  slight 
solubility  of  pure  zinc  in  dilute  acids  is  usually  explained  by  snppos- 
insT  that  the  solution  of  impure  zinc  is  in  reality  due  to  the  electric 
currents  set  np  by  the  contact  of  the  zinc  with  the  impurities, 
and  that  as  in  pure  zinc  no  such  currents  can  occur,  it  remains  u'l- 
dissolved.  This  theory  does  not,  however,  account  for  the  solubility 
of  the  pure  metal  in  nitric  acid,  or  even  in  dilute  sulphuric  or  hydro- 
chloric acid  at  their  boilinc:  points,  and  the  author  has,  therefore, 
again  investigated  the  subject.  As  the  result  of  his  experiments  he 
finds  that  the  insolubility  of  the  pure  zinc  is  due  simply  to  the  for- 
mation of  a  condensed  layer  of  hydrocren  on  the  surface,  which  then 
prevents  the  further  action  of  the  acid.  In  the  case  of  nitric  acid, 
this  layer  is  oxidised  by  the  acid  as  it  forms,  and  cannot  protect  the  sur- 
face of  the  metal,  whilst  in  the  case  of  impure  zinc,  the  hydrogen  is 
evolved  from  the  surface  of  the  more  electro-negative  impurities 
according  to  the  usual  law,  thus  leaving  the  surface  of  the  zinc 
exposed  to  the  action  of  the  acid. 

The  experiments  were  made  with  chemically  pure  zinc  and  sulph- 
uric acid,  the  latter  being  diluted  with  20  parts  of  pure  water.  It 
was  proved  that  even  such  simple  means  as  brushing  the  surface 
of  the  zinc  caused  a  considerable  increase  in  the  quantity  dissolved. 
This  became  much  more  striking  when  the  reaction  was  allowed  to 
tike  place  in  a  vacuum,  the  relation  of  the  mean  quantity  dissolved 
under  atmospheric  pressure  and  in  avacuum  being  1 :  Q'^.  The  quantity 
of  irapui'e  zinc  dissolved  under  similar  conditions  was  found  to  un- 
dergo very  little  change. 

In  the  next  series  of  experiments,  the  quantity  of  pure  zinc  dis- 
solved by  the  acid  at  different  temperatures  was  determined.  The 
quantity  dissolved  in  30  minutes  increased  regularly  from  2  1  milli- 
grams at  0°  to  9"3  milligrams  at  98',  but  as  soon  as  100°  was  reached  and 
ebullition  commenced  the  quantity  rose  to  122'1  milligrams.  This  is 
in  fall  agreement  with  the  author's  theory,  as  the  evolution  of  bubbles, 
which  start  for  the  most  part  from  the  zinc  plate,  would  naturally  affect 
the  hydrogen  film  and  expose  fresh  surfaces  of  the  zinc  to  the  acli(m  of 
the  acid.  If  the  temperature  be  raised  above  100°  by  int^'easing  the 
pressure,  the  quantity  of  zinc  dissolved  is  not  appreciably  more  than  at 
98°  so  long  as  ebullition  does  not  take  place.  The  quantity  of  impure 
zinc  dissolved  is  not  appreciably  affected  by  the  ebullition  of  the  liquid. 

3  M  2 
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The  addition  of  chromic  acid  and  of  hydrogen  peroxide  to  the  acid 
also  causes  a  great  increase  in  the  solibility  of  the  pure  zinc,  tlie 
former  causing  an  increase  in  the  ratio  175  :  1,  and  the  latter  in  the 
ratio  306 :  1,  a  result  which  is  again  strongly  in  favour  of  the 
author's  theory.  These  oxidising  agents  do  indeed  also  increase  the 
solubility  of  impure  zinc,  but  to  a  much  smaller  extent,  the  ratio  for 
chi-omic  acid  being  G"5  :  1,  for  hydrogen  peroxide  3'5  : 1. 

Similar  results  have  been  obtained  with  cadmium,  cobalt,  iron, 
and  aluminium.  The  latter,  which  is  as  a  rule  almost  insoluble  in 
dilnre  acids,  dissolves  readily  in  a  vacuum,  and  also  dissolves  under 
similar  conditions  in  neutral  ferric  chloride  solution,  the  latter  being 
reduced  to  ferrous  chloride  by  the  hydrogen  evolved.  H.   G.  C. 

Determination  of  the  Molecular  Weights  of  some  Metals. 
By  G.  Meyer  {Zeit.  physikal.  Cliem.,  7,  477 — 484). — The  author  has 
determined  the  molecular  weights  of  a  number  of  metals  by  measuring 
the  E.M.F.  of  cells  containing  two  amalgams  of  the  metal  in  question 
of  different  concentration  as  electrodes  and  a  salt  of  the  metal  as 
electrolyte  (comp.  Tiirin,  Abstr.,  1890,  1046).  If  E  is  the  E.M.F. 
measured,  the  molecular  weight  may  then  be  obtained  by  means  of 
the  equation  M  =  1T908  gT/E  x  logio  Cilc-,,  where  Ci  and  c^  are  the 
concentrations  of  the  two  amalgams,  q  is  the  electrochemical  equiva- 
lent of  the  metal,  and  T  is  the  absolute  temperature.  In  this  way  the 
molecular  weights  of  zinc,  cadmium,  lead,  tin,  copper,  and  sodium 
were  determined  at  ordinary  temperatures.  All  these  metals  were 
found  to  have  monatomic  molecules.  H.  C. 

Magnesium  Lead  Iodide.  By  R.  Otto  and  D.  Drewes  (Arch. 
Pliarm.,  229,  179 — 181). — Magnesium  carbonate  was  dissolved  in 
aqueous  hydriodic  acid  and  the  solution  evaporated  until  a  skin 
formed  on  the  surface;  then  as  much  dry  lead  iodide  was  added  as  the 
liquid  would  take  up.  On  filtering  hot  and  allowing  to  remain  until 
cold,  a  copious  deposit  of  crystals  of  magnesium  lead  iodide, 
Pb^SIgoIe  +  16H.,0,  was  obtained.  The  honey-yellow  salt  loses  its 
water  of  crystallisation  at  140°  and  becomes  citron-yellow.  Above 
150',  it  decomposes  with  separation  of  iodine.  Like  the  corresponding 
chloride,  it  is  exceedingly  hygroscopic.  In  the  air  it  quickly  becomes 
a  magnesium  iodide  lye,  containing  lead  iodide  in  suspension.  Water 
decomposes  it  into  soluble  magnesium  iodide  and  insoluble  lead  iodide. 
Exposed  to  hydrogen  sulphide,  it  immediately  gives  rise  to  lead  sulph- 
iodide,  which  afterwards  passes  into  lead  sulphide.  The  crystals 
belong  to  the  rhombohedrai  system.  J.  T. 

Earths  of  the  Cerium  and  Yttrium  Groups.  By  A.  Betten- 
DORFF  (Armalen,  263,  164 — 174). — The  brown  oxide  (RO  = 
1I3'2 — 114)  obtained  from  orthite  as  already  described  (Abstr.,  1890, 
851)  contains  didymium,  samarium,  gadolinium,  and  terbium;  when 
it  is  submitted  to  a  further  systematic  partial  decomposition  of  the 
nitrates,  the  didymium  accumulates  in  the  last  fractions,  as  its  nitrate 
is  relatively  the  most  stable,  and,  after  a  number  of  operations,  didy- 
mium oxide  (RO  =  110' 76)  can  be  isolated  from  the  mixtui'e.     The 
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first  fractions  yield  a  yellow,  or  reddisli-vellow  oxidu  (RO  = 
118 — 119  5)  the  concentrated  solution  of  Avbich  does  not  jrive  the 
absorption  lines  of  didymium  at  all,  but  shows  those  of  samarium  in  a 
very  maiked  manner  ;  when  a  concentrated  neutral  solution  of  tlie 
nitrate  of  this  oxide  (RO  =  118— 119"5)  is  mixed  with  a  warm 
saturated  solution  of  potassium  sulphate,  no  separation  takes  place  for 
some  hours,  and  then  a  yellowish,  crystalline  powder,  consistino' 
piincipally  of  potassium  samarium  sulphate,  is  deposited.  From  this 
salt,  an  almost  colourless  earth,  having  the  equivalent  116"49,  can  be 
isolated,  whilst  there  remains  in  solution  the  double  salt  of  a  yellowish- 
red  earth  (RO  =  119-96)  containing  terbium  and  gadolinium  bur, 
only  vei-y  small  quantities  of  samarium. 

By  fractionally  precipitating  with  very  dilute  ammonia  the  nitrate 
of  the  crude  samarium  oxide,  prepared  from  the  potassium  samarium 
sulphate,  the  oxide  can  be  obtained  in  a  colourless  condition.  The 
atomic  weight  of  samarium  was  determined  by  submitting  the  nitrate 
of  this  colourless  oxide  to  fractional  decomposition  and  converting  the 
tirst,  fifth,  and  ninth  fractions  into  the  sulphate;  the  first  fmction 
gave  RO  =  llo'97,  but  the  fifth  and  ninth  gave  concordant  results, 
namely,  RO  =  11605  and  RO  =  11606  respectively,  from  which  the 
atomic  weight  of  samarium  is  calculated  to  be  10006  (0  =  15"96, 
iS  =  31-98),  or  R'"  =  1.5009. 

The  pure  samarium  earth  is  colourless,  and  has  in  a  high 
degree  the  property  of  emitting  light  when  it  is  heated  to  a  hisrh 
temperature  on  platinum  wire,  giving  a  luminous  spectrum  in  whi^h 
are  observed  bright  lines,  corresponding  exactly  with  the  dark  bands 
in  the  absorption  spectrum  of  its  solution  ;  the  wave-length  measure- 
ments of  five  of  these  bright  lines  and  a  diagram  of  the  spectrum 
are  given. 

On  comparing  the  spectrum  of  glowing  samarium  earth  with  the 
absorption  spectrum  of  a  solution  of  a  samarium  salt,  it  is  seen  that 
iu  the  former  there  are  present  bright  lines  with  which  there  are  no 
corresponding  dark  lines  in  the  absorption  spectrum  ;  the  same  phe- 
nomenon was  observed  by  Bahr  and  Bunsen  in  the  case  of  erbium 
earth. 

The  absorption  spectrum,  obtained  by  passing  the  light  emitted  from 
zirconium  oxide  heated  in  the  oxyhydrogen  flame  through  a  plate 
(I'o  mm.  in  diameter)  of  a  crystal  of  samarium  sulphate,  is  unusually 
sharp,  the  six  bands  of  the  absorption  spectrum  of  a  solution  of  the 
salt  being  separated  into  twelve  well-defined  lines  ;  the  measure- 
ments of  the  wave-lengths  of  these  lines  and  a  diagram  of  the  spec- 
ti'um  are  given,  as  are  also  those  of  the  spark  spectrum  of  samarium 
chloride. 

All  the  observations  made  in  the  course  of  the  autl^or's  investiga- 
tion of  samarium  earth  tend  to  show  that  it  is  a  definite  chemical 
compound  ;  if,  as  is  held  by  some  chemists,  it  is  really  a  mixture  of 
several  earths  having  almost  identical  properties,  it  is  improbable 
that  the  methods  at  present  employed  for  the  separation  of  the  rare 
earths  will  be  successful  in  the  case  of  samarium  earth. 

Samarium  earth  has  not  the  property  of  phosphorescence  (lumin- 
escence), but  pure  lanthanum  earth,  which  has  been  strongly  ignited. 
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shows  a  briglit-green  phosphorescence,  the  spectrum  of  wliich  exceeds, 
iu  beauty  and  intensity,  the  flame  spectrum  of  calcium  chloride  ;  a  dia- 
gram of,  and  measurements  of  the  wave-lengths  of  the  various  lines  in 
the  phosphorescent  lanthanum  earth  spectrum  are  given. 

F.  S.  K. 

Amalgams.  By  J.  Schumann  (Ann.  Phys.  Chem.  [2],  43, 101 — 125). 
— The  author  has  prepared  a  large  number  of  amalgams  of  different 
metals.  The  original  object  \\as  to  determine  the  thermal  changes 
attending  the  formation  of  these  amalgams,  but,  owing  to  the  fact 
tbat  their  dissolution  in  acids  only  takes  place  very  slowly,  this  had 
to  be  abandoned.  On  the  other  hand,  it  was  noticed  that  after  a  time 
a  change  took  place  in  many  of  the  amalgams,  in  some  cases  leading 
to  the  formation  of  crystals,  whilst  with  others,  even  those  contain- 
ing difficultlv  oxidisable  metals,  a  sepaiation  into  metallic  oxide  and 
mercury  took  place.  Several  of  the  amalgams  were  examined  dilato- 
metrically,  in  order  to  ascertain  the  changes  in  volume  which  take 
])lace  with  change  of  temperature,  and  particularly  with  the  change 
from  the  solid  to  the  liquid  condition.  It  was  noticed  that  on  cooling, 
and  also  on  again  heating,  the  amalgams  occupied  a  greater  volume 
than  when  first  heated.  A  definite  melting  or  solidifying  point  was 
not  observed,  but  the  melting  was  in  all  cases  a  gradual  one  and  the 
solidification  still  more  gradiial.  An  amalgam  on  being  heated, 
cooled,  and  then  again  heated,  will  be  found  to  melt  at  a  lower  temp- 
erature than  at  first,  but  if  a  considerable  time  is  allowed  to  elapse 
between  the  first  and  second  heating,  the  second  melting  point  will 
then  be  found  higher  than  the  first.  A  great  increase  in  volume 
takes  place  on  melting.  From  the  results,  the  author  concludes  thai 
solid  amalgams  consist  of  different  crystalline  modifications,  soiue  of 
Avhich  are  stable  at  a  given  tempeiature  and  others  unstable,  and  that, 
under  certain  circumstances,  the  latter  will  be  transformed  into  the 
former.  An  intereisting  instance  of  this  is  furnished  by  sodium 
amalgam.  On  being  melted  and  allowed  to  cool  in  a  vertical  tube, 
the  amalgam,  on  solidification,  i-eparated  into  four  different  layers, 
o)ie  of  which  consisted  of  long,  thick,  prismatic  needles,  and  the  others 
of  fine  needles  or  were  without  definite  crj-stalline  form.  The  com- 
position of  the  first  layer  -was  found  to  be  Ka^Hgio,  and  in  coarse  of 
time,  this  layer  was  found  to  increase  in  volume,  so  that  in  half  a  year 
the  whole  contents  of  the  tube  were  found  to  have  changed  into  this 
compound,  with  the  separation  of  a  small  quantity  of  a  liquid 
amslgam,  H.  C. 

Ammoniacal  Mercuric  Chlorides.  By  G.  Andre  (Compt.  rend., 
Il2,  8.j9 — 861). — AVhen  1  part  of  yellow  mercuric  oxide  is  boiled 
with  5  parts  of  ammonium  chloride  dissolved  in  17  o  parts  of  water, 
a  small  quantity  of  a  crystalline  precipitate  forms  on  cooling  ;  its 
composition  varies,  but  approaches  to  HgCl2,2XH3.  If  the  mother 
liquor  is  mixed  Avith  excess  of  ammonia,  a  white,  curdy  precipitate 
separates,  and  this,  when  washed  rapidly  by  decantation  and  dried 
at  1UU°,  has  the  composition  NaHsHgCl-,  +  NHoHgCl.  The  same 
compound  is  obtained  in  sealed  tubes  at  lOO"'  with  only  a  small 
quantity  of  ammonia.     If  the  curdy  precipitate  is  subjected  to  pro- 
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longed  washincr,  it  is  converted  into  a  compound  of  the  cliloramide 
and  the  chloride,  NH.'Hg*0*HgCl,  the  latter  being  the  ultimate  pro- 
duct of  the  action  of  water. 

If  the  curdy  precipitate  is  heated  with  excess  of  ammonia  in  sealed 
tubes  at  200°,  it  yields  a  crystalline  product  which,  when  washed 
with  a  very  small  quantity  of  water,  has  the  composition  NoHeHgCl-. 
The  mother  liquor,  wlieu  mixed  with  a  large  quantity  of  water,  yields 
a  white  precipitate  of  the  compound  XHo'Hg-O-HgCl. 

If  a  cold  soluti<jn  of  ammcjuium  chloride  containing  free  ammonia 
is  mixed  with  mercuric  chloride,  the  precipitate  at  hrst  redissolves,  but 
on  continued  addition  of  mercuric  chloride  to  the  cold  liquid,  a  white, 
curdy  precipitate  separates,  and  this,  when  dried  at  100^,  has  the 
composition  HgCL,NH3.  The  same  product  is  obtained  with  a  hot 
solution,  provided  that  mercuric  chloride  is  added  in  excess ;  it  is 
decomposed  by  water  with  formation  of  the  chloramide. 

C.  H.  B. 

Basic  Magnesium  and  Zinc  Chromites  and  Normal  Cad- 
mium Chromite.  By  (1.  Viaed  {Compt.  rend.,  112.  l(ju:J — hyjt'>).— 
These  compounds  have  been  prepared  in  the  dry  way  (I;  by  calcina- 
tion of  the  ehromate,  (II)  by  the  action  of  potassium  dichromate  on 
the  oxide,  or  (III)  by  the  action  of  potassium  dichromate  or  ehromate 
on  the  chloride.  The  residue  is  in  each  case  treated  with  boiling 
hydrochloric  acid  and  washed  by  decantation. 

Magiiesiuin  Chromites. —  (a)  A  clear  brown  powder  of  the  formula 
2MgO,Cr203  formed  at  a  red  heat  by  method  i;  (b)  a  grey-yellow 
substance  of  the  compo.-ition  .i)M^O,4Cl'20:i,  formed  at  tbe  melting 
point  of  silver  by  method  1 ;  (c)  at  a  very  high  temperature  the 
same  substance  is  obtained  as  (b),  but  its  colour  is  greyish-f^reen  ; 
(d)  a  brown  powder,  3MgO,2Cr203,  formed  at  a  dull-red  heat  by 
method  II. 

The  third  method  is  believed  by  the  author  to  be  incapable  of 
yielding  pure  products,  as  the  oxvgen  liberated  readily  attacks  mag- 
nesium chloride,  setting  free  chlorine,  which,  as  shown  by  Fremy,  acts 
on  alkaline  chromates  at  a  red  heat  yielding  chromic  oxide.  The 
vapour  of  magnesium  chloride  passr^d  over  strongly  heated  potassium 
ehromate  gives  a  crystalline  product  which,  under  the  microscope,  is 
seen  to  consist  of  lamellae  of  chromium  oxide  and  octahedra  of 
magnesium  chromite. 

Zinc  Ghroinites. — I.  Zinc  ehromate  slowly  decomposes  at  440" 
yielding  a  violet-black  powder,  3ZnO,2Cr203  (a).  As  the  temperature 
is  raised,  zinc  oxide  separates  out,  and,  at  a  very  high  temperature, 
the  product  obtained  approaches  the  normal  chromite  in  composition  ; 
the  colour  changes  just  as  in  the  case  of  the  magnesium  comjjounds. 

By  method  11,  a  reddish-brown  powder  is  obtained  represented  by 
6ZnO,5Cr203  (6),  whatever  the  proportions  of  oxide  and  dichromate 
taken.  By  method  III,  mixtures  of  the  two  products  (a)  and 
(h)  are  usually  obtained.  The  author  has  previously  shown  (Abstr., 
188:^,  1111)  that  the  normal  chromite  is  obtained  in  regular  octahedra 
by  passing  the  vapour  of  zinc  chloride  over  potassium  ehromate 
maintained  at  a  white  heat. 

L'adi/tium   C'hromitt. — Tue  normal   chromite   is  obtuii^ed  as  a  >!:reeu 
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powder  at  any  temperature  above  a  red  heat.  The  crystalline  sub- 
stance may  be  obtained  by  passing  the  vapour  of  cadmium  chloride 
over  strongly  heated  chromate.  W.  T. 

New  Oxygen  Compound  of  Molybdenum.  By  E.  Pochard 
(Compt.  rend..  112,  720 — 722). — It  is  well  known  that  hydvogen  per- 
oxide produces  an  orang-e  coloration  -when  added  to  a  solution  of  an 
alkaline  molybdate,  but  the  nature  of  the  product  has  not  been 
investigated. 

Molybdic  acid,  which  is  insoluble  in  water  and  in  acids,  dissolves 
readily  when  gently  heated  with  hydrosren  peroxide,  fornaing  a  yellow 
liquid,  and  the  product  of  the  action  of  hydrogen  peroxide  on  molyb- 
dic acid  or  alkaline  molybdates  gives  no  precipitate  with  phosphoric 
acid.  Ammonium  paratungstate  behaves  like  molybdic  acid,  and 
readily  dissolves  in  hydrogen  peroxide,  whilst  solutions  of  alkaline 
tnngstates  that  have  been  mixed  with  hydrogen  peroxide  no  longer 
give  precipitates  with  acids. 

Potassium  trimolybdate  dissolves  in  hydrogen  peroxide,  forming  an 
orange-yellow  solution  which,  when  concentrated  at  a  gentle  heat, 
deposits  beautiful,  yellow  crystals  (seemingly  tricliuic)  of  the  com- 
position K20,Mo207,4HoO.  When  heated  gently  in  a  vacuum,  they 
lose  water  and  oxygen,  and  leave  a  white  residue  of  acid  potassium 
molybdate.  The  yellow  compound  is  soluble  in  hot  water,  but  is 
only  slightly  soluble  in  alcohol. 

Ammonium  molybdate,  when  evaporated  with  hydrogen  peroxide 
at  100°,  yields  yellow  crystals  (seemingly  monoclinic)  of  the  analogous 
compound  (NH4)20,]MooO:,4H20,  very  soluble  in  water,  but  insoluble 
in  alcohol.  When  carefully  heated  in  a  vacuum,  ammonia,  water,  and 
nitrogen  are  evolved  and  molybdic  acid  is  left. 

Molybdic  acid,  w^hen  evaporated  in  a  vacuum  wnth  hydrogen  per- 
oxide, jields  only  a  reddish-yellow,  amorphous  residue  insoluble  in 
Avater. 

The  potassium  and  ammonium  salts  are  decomposed  by  alkalis 
Avith  evolution  of  oxygen  ;  hydrochloric  acid,  when  heated  with  them, 
evolves  chlorine  ;  potassium  iodide  rapidly  turns  brown,  owing  to  the 
liberation  of  iodine.  The  two  salts  are  derived  from  a  new  higher 
acid  of  molybdenum,  permolybdic  acid,  MooOT.a-H-.O.  C.  H.  B. 

New  Oxygen  Compound  of  Tungsten.  By  E.  Pochard  (Compt. 
rend.,  112,  lU60 — 1062). — A  solution  of  .sodium  paratungstate,  when 
boiled  for  a  few  minutes  with  hydrogen  peroxide,  assumes  a  yellowish 
tint  and  no  longer  gives  any  precipitate  with  nitric  acid.  When  evapo- 
rated in  a  vacuum,  a  syrupy  liquid  remains  which  deposits  small,  Avhite, 
radiating  crystals  of  the  formula  Is'a20,W..07,2HoO.  The  crystals 
are  more  soluble  in  water  than  sodium  paratungstate,  and  give  off 
water  when  heated  in  a  vacuum,  finally  decomposing  with  evolution 
of  oxygen  if  the  heating  be  continued. 

Ammonium  paratungstate  yields  a  similar  salt.  Alkalis  destroy 
these  salts  with  liberation  of  oxygen.  Solutions  of  the  new  salts 
liberate  iodine  from  potassium  iodide  and  chlorine  from  hydrochloric 
acid. 


MINERALOGICAL  CHEMISTRV.  081) 

These  oxygenated  compnunds  are  liypertungstates  analogous  to  the 
hypermolybdates  (preceding  abstract).  W.  T. 

Thiovanadates.  By  G.  Kruss  and  K.  Ohnmais  (Avnalen,  263, 
8^» — 72). — In  this  paper  the  authors  give  a  rather  more  complete 
account  of  the  methods  of  preparation  and  properties  of  various 
thiovanadates,  all  of  which  have  been  previouslv  described  (compai-e 
Abstr.,  1890,  1381).  "  F.  S.  K. 
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Formation  of  Graphite  by  Contact  Metamorphosis.  By 
R.  Beck  and  W.  Luzi  {Ber.,  24,  1^84 — -1886).— Graphite  occurs  in 
many  different  associations  in  nature.  Quite  recently  the  authors 
have  discovered  some  beautifully  crystallised  graphite  in  rocks  which 
have  been  metamorphosed  by  contact  with  ancient  volcanic  rocks  ; 
the  graphite  crystals  are  easily  discernible  from  the  amorphous  carb- 
onaceous substances  of  the  original  claj  slates  and  siliceous  slates. 
Mention  is  made  in  the  literature  of  the  apparent  occurrence  of 
grapliite  in  certain  slates  metamorphosed  by  granite,  but  analytical 
and  crystallographic  data  are  wanting.  The  authors  have  now 
proved  that  graphite  has  been  formed  from  carbonaceous  substances 
by  contact  metamorphosis  in  the  case  of  certain  rocks  in  Saxony.  In 
Pima  and  Kreischa,  upper  Silurian  claj  slates  and  siliceous  slates 
occur,  which  are  very  rich  in  carbonaceous  substances,  and  lie 
partially  within  the  region  of  contact  of  the  granite  and  hornblende- 
granite  ;  those  within  this  region  of  contact  have  become  converted 
into  graphitic  rocks.  A  chiastolite  slate  and  a  graphitic  quavtzite 
Avere  examined.  The  former  occurred  imbedded  in  the  much, 
metamorphosed  grey  trap  of  Burkhardt  Forest;  whilst  the  latter 
turned  OTit  to  be  a  true  contact  rock  from  the  immediate  vicinity  of 
the  granite  in  Rohrsdorfer  Valley,  Kreischa;  both  have  been  formed 
from  original  siliceous  slates,  and  their  composition  and  structure 
show  that  they  are  true  contact  products.  The  graphite  from  the 
chiastolite  slate  formed  completely  opaque,  jag'ged  lumps  having  a 
metallic  lustre  by  retlected  light,  and  measuring  between  0'003  and 
002  mm.  ;  whilst  the  carbonaceous  particles  in  the  unaltered  upper 
Silurian  clay-slates  and  siliceous  slates  were  almost  too  small  to 
measure  (below  O'OOl  mm.).  There  were  also  some  isolated  perfect 
hexagonal  crystals.  The  quartzite  was  still  richer  in  graphite,  which, 
moreover,  occurred  in  more  beautiful  crystals  ;  viewed  under  a  lens, 
the  quartzite  appeared  to  consist  of  a  crystalline  mixture  of  quartz 
and  graphite.  The  graphite  frequently  existed  as  hexagonal  crystals, 
some  having  plain  faces  and  some  rounded.  Single  well  formed 
crystals  measured  0'03  mm.  It  occurred  most  frequently,  hoAvever, 
in  jagged,  ramified,  irregular,  crystalline  aggregates  of  0*3  mm.  from 
which    sometimes    crystallographically     perfect    individual    crystals 
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gfrew  out.  The  graphite  had  a  greasy  feeling,  and  produced  a  metallic 
streak;  it  had  also  a  metallic  lustre.  Analysis  showed  that  the 
graphite  from  the  chiastolite  slates  had  the  composition  C  =  OS'S!  per 
cent.,  H  =  0'21  per  cent.  ;  whilst  that  from  the  graphitic  quartzite 
had  the  composition  C  =  99"9-i  per  cent.,  K  =^  0"05  per  cent..  The 
graphitic  quartzite  itself  contained  over  2  per  cent,  of  graphite,  and 
its  specific  gravity  was  2  62 — 2" 637. 

Proof  is  therefore  afforded  by  this  discovery  that  graphite  is 
formed  in  nature  from  amorphous  carbon  in  much  the  same  manner 
as  it  is  produced  artificially.  A.  R.  L. 

Action  of  Dry  Hydrogen  Sulphide  on  Metals ;  Synthesis  of 
Minerals.  By  E,.  Lorexz  (Ber.,  24,  loUl — loiUj. — The  author  has 
previou.sly  observed  that  when  zinc  sulphide  containing  ammonium 
cliloride  is  strong!}"  heated,  the  zinc  sulphide  volatilises  and  is  ob- 
tained from  the  sublimate  in  a  crystalline  condition.  Corresponding 
experiments  made  with  ferrous  sulphide  containing  ammonium 
chloride  gave  similar  results  (see  also  Weiuschenk,  Zeit.  fur  Kryst.,  17, 
486).  This  volatilisation  is  due  to  the  fact  that  when  the  mixture  is 
heated,  ammonia,  zinc  chloride,  and  hydrogen  sulphide  are  formed,  and 
the  two  last-named  compounds  then  react  together  on  cooling  with 
formation  of  crystallised  zinc  sulphide.  This  is  proved  by  the  fact 
that  the  vapours  given  off  when  ammonium  chloride  is  heated  and 
driven  over  zinc  sulphide,  if  quickly  cooled,  deposit  considerable 
quantities  of  zinc  chloride.  The  method  is,  therefore,  in  principle 
identical  with  that  of  Durocher  (Compt.  mnd.,  32,  623j,  the  presence 
of  ammonia  gas  being  of  no  importance. 

Led  by  these  experiments,  the  author  has  also  examined  the  action 
of  dry  hydrogen  sulphide  on  different  metals  ;  the  reaction  with  silver 
has,  however,  been  previously  studied  by  Deville  and  Troo.st  {Compt. 
rend.,  52,  920),  who  succeeded  in  thus  obtaining  silver-glance. 
When  the  dry  gas  is  passed  over  a  bundle  of  iron  wire  heated  to  a 
temperature  rather  below  the  melting  point  of  the  sulphide,  the  wire 
became  covered  with  a  laj-er  of  crystallised  iron  sulphide,  which,  on 
crystallographic  investigation,  proved  to  be  troilite  ;  the  quantity  of 
sulphur  in  the  difi'erent  parts  is,  however,  not  quite  con&tant.  It" 
dilute  hydrogen  sulpiiide  be  employed,  the  crystals  are  more  shai'ply 
developed,  and  appear  to  be  hexagonal  and  hemimorphic. 

Xickel,  under  similar  circumstances,  does  not  yield  crj'stals  of 
millerite,  but  forms  a  ci-ystalline  crust  of  nickel  sulphide.  The 
vapour  of  zinc  on  the  other  hand,  readily  reacts  with  dry  hydi-ogen 
sui2)hide  forming  a  conglomerate  of  wurtzite  crystals,  which  are  also 
hemimorpliic.  Cadmium  vapour  acts  still  more  readily,  so  that  the 
reaction  may  be  carried  out  in  an  ordinary  combustion  tube.  The 
product  is  a  mixture  of  hexagonal  greenockite  crystals  with  a 
hitherto  unknown  modification  of  cadmium  sulphide  which  forms 
uionosymmetric  twin  crystals.  H,   G.   C. 

Artificial  Formation  of  Daubreelite.  By  S.  Mecxier  (Compt. 
rend.,  112,  818 — 82U). — Hydrogen  sulphide  is  passed  at  a  red  heat, 
over   (Ij  a  mixture    of  furious    chloride  and  chromic  chloride;   (2^ 
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finely  powdered  native  chrome  iron  ore ;  or  (8)  an  alloy  of  iron 
and  chiomium.  The  alloy  of  iron  and  chromium  (Aljsrr.,  18.4U,  568) 
gives  the  best  results.  Pyrrliotine  is  formed  in  distinct  hexagonal 
crystals,  and  when  this  is  removed  by  treatment  with  hydrochloric 
acid,  a  black,  crystalline  powder  is  left,  which  has  the  composition 
and  all  the  properties  of  natural  daubreelite,  FeCr-jS^.  The  powder 
consists  of  irregular  angular  grains  with  distinct  and  brilliant  cleavage 
faces,  but  vexy  little  indication  of  any  specific  forms  ;  sp.  gr.  =  5. 
It  dissolves  in  nitric  acid  and  had  the  composition,  in  one  case, 
S  4501 ;  Fe  19-99 ;  Cr  35-0  =  lOOuO. 

The  simultaneous  formation  of  pyrrhotine  is  of  great  interest  since 
the  two  minerahs  are  constantly  found  associated  in  meteoric  iron. 
The  results  afford  further  evidence  in  support  of  the  view  that  holo- 
aiderites  are  formed  by  the  interaction  of  ga&es.  C.  H.  B. 

Artificial  Production  of  Hyalite  at  the  Ordinary  Tempera- 
ture. By  S.  Melmek  {Compt.  rend.,  112,  953 — 954;. — A  porous  cell 
containing  Nordhausen  sulpiiuric  acid  is  placed  in  a  syrupy  solution 
of  sodium  silicate  ;  in  less  than  48  hours  all  the  alkaline  silicate  is 
reijlaced  by  a  granular,  hj'aline,  colourless,  and  li-agile  substance. 
Prolonged  boiling  with  successive  quantities  of  ordmary  sulphuric 
acid  removes  all  the  sudium,  and  Avashing  with  boiling  water  removes 
the  sulphuric  acid  without  otherwise  affecting  the  product. 

The  product  contains  569  per  cent,  of  water,  but  it  is  evident  that 
all  the  grains  are  not  hydrated  to  the  same  extent  ;  -svhen  strongly 
heated,  some  become  opaline  and  opaque,  whdst  others  remain  hyaline 
and  transparent.  The  latter,  althuugU  soluble  in  concentrated  alkii- 
line  solutions,  act  strongly  on  j^olarised  light ;  they  have  no  crystal- 
line form,  but  the  planes  of  fracture  recall  cleavage  planes  and  give 
elongated  forms,  tlie  oj^tical  extinction  following  the  direction  of  the 
elongation  Many  of  the  fractirres  are  conchoidal,  aad  the  general 
properties  of  tlieae  hyaline  granules  agree  with  those  of  the  opal  of 
±*ont-du-Chateau. 

Amongst  the  portions  that  are  not  affected  by  a  bright-red  heat  are 
thin  plates  with  parallel  surfaces  oiten  more  than  lU  mm.  broad, 
resembliug  lamellas  of  glass.  Between  cro-ssed  Nicols  they  shosv  a, 
crowd  of  black  crosses  similar  to  those  shown  by  spherulitic  opal. 

C.  H.  B. 

Artificial  Periclase;  A  Product  of  the  Magnesium  Chloride 
Industry.  By  K.  Oriu  and  J.  H.  Kloo.s  (Ber.,  'A4,  l4-iU  —  14:>2). — 
Artiticial  periclase  is  formed  under  certain  conditions  in  the  furnaces 
in  which  magnesium  ox^cbloride  is  heated  for  the  preparation  of 
hydrochloric  acid  and  chlorine.  In  the  course  of  repairing  one  of  the 
muthe  furnaces  used  for  this  purpose,  large  blocks  of  magnesia  were 
removed,  which,  on  examination,  were  found  to  contain  druses  filled 
with  crystals  of  periclase.  These  varied  in  size  from  almost  micro- 
scopic crystals  to  octahedra  haviug  an  edge  4  mm.  in  length,  and 
bhowed  a  strong  diamond  lustre.  In  the  larger  crystals,  the  edges 
were  fi'equeutly  lounded  off  by  a  combination  with  a  forty-eight 
sided  n^urc,   these   haviug    usually  a  y^iiouiah-grey   colour,   but  the 
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smaller  crystals  were  for  the  most  part  sharply  developed  and  colour- 
less. 

Two  specimens  were  analysed  with  the  following  result  : — 

I.  II. 

MgO 98-21  97-94 

Fe,03 1-57  1-70 

The  specific  gravity  was  found  to  be  .S-555  and  3'571,  which  is 
considerably  less  than  that  of  the  natural  periclase  (3-75),  and  also  of 
Rose's  artiticial  preparation  (3-644),  this  being  probably  due  to  the 
fact  that  they  contain  less  iron.  The  cj'ystals  show  a  very  distinct 
cubical  cleavage  and  have  a  hardness  between  that  of  felspar  and 
quartz.  •  H.   G.  C. 

Chromite.  By  H.  Pemberton,  Jun.  (Chem.  News,  63,  241—242).— 
On  the  Pacific  Coast  of  the  United  States  there  are  several  deposits  of 
chromite,  and  it  is  found  throughout  the  Santa  Lucia  mountains  and 
the  coast  hills  of  San  Luis,  Obisbo  Co.,  Califoimia,  in  serpentine  rucks 
in  greater  or  le.<s  masses,  existing  as  loose  and  fragmentary  rocks  in 
the  ravines  and  as  pockets  and  veins  on  the  mountains;  a  sample 
obtained  from  the  Pick  and  Shovel  mine,  located  on  the  South  Fork 
of  Chorro  Creek,  at  an  elevation  of  1800  feet,  gave  the  following 
numbers  on  analysis  : — 

CraOs.      AI2O3.      EeoOs.      MgO.        FeO.       IMnO.      SiO-,.      F.O.        Total. 
b2-68     11-40     3-52      16-23     11-77      0-15      3-40     0-94     100  09 

Deducting  the  water  and  the  magnesia  and  silica  due  to  gangue, 
the  numbers  for  the  pure  mineral  became — 


Cr.Og. 

Al.O,. 

Fe.Os. 

MgO. 

FeO. 

MnO. 

56-96 

12-32 

3-81 

14-02 

12  73 

016 

from  which  is  deduced  the  relationship 

R.Oa  :  RO  =  1-00  :  1-02. 

To  decompose  the  mineral,  it  is  mixed  with  sodium  carbonate, 
heated  over  night  by  a  Buusen  burner  in  a  loosely-covered  crucible, 
and  the  next  morning  it  is  heated  for  an  hour  over  a  blast  lamn, 
stirring  frequently.  The  ferrous  oxide  was  determined  bj  dissolving 
ill  sulphuric  acid,  sp.  gr.  1-34,  in  a  closed  tube,  under  pressure. 

D.  A.  L. 

Crystallised  Azurite  from  Arizona.  By  O.  C.  Fatirtngton 
{Arner.  J.  So'.,  41,  300 — 307). — The  author  has  made  a  detailed 
crystallographic  study  of  the  crystals  of  azurite  from  Arizona.  Alto- 
gether 21  forms  were  observed  on  these  ciystals,  four  of  which  are 
new.  The  axial  ratio  deduced  from  the  measurements  made  is 
a:b:c  =  0-85676  :  1  :  0-88603 ;  /3  =  87"  36'.  This  result  diflTers 
but  little  from  that  deduced  by  Schrauf  from  his  measurements  of 
crystals  from  European  localities.  B.  H.   B. 

Ferro-goslarite,  a  New  Variety  of  Zinc  Sulphate.  By  H.  A. 
Wheeler   (Amer.  J.  Sci.,  41,  212). — In  a   zinc  mine   at  Webb  City, 
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Jasper  Co..  ^[issnuri,  there  occurs  a  new  variety  of  goslarite,  contain- 
inof  about  o  per  ceut.  of  feiTOus  sulphate.  It  appears  as  incrustations 
on  the  wall  of  a  large  body  of  zinc  blende.  Analysis  shows  that  the 
mineral  is  a  double  sulphate  of  zinc  and  iron,  in  the  ratio  of 
4"9  per  cent.  FeS04,  to  552  ZnS04,  ("'r  nearly  1  to  11.  As  the  pro- 
perties of  tlie  minei"al  correspond  closely  to  those  of  goslarite.  the 
author  has  given  it  the  name  of  ferro-goslarite.  B.   H.   B. 

Halotrichite  from  Colorado.  By  E.  H.  S.  Bailey  (Amer.  J.  Set., 
41,  206 — 2y7). — This  mineral  was  found  in  the  Elk  mountain  range, 
Pitkin  Co.,  Colorado,  and,  as  no  record  could  be  found  of  the  descrip- 
tion of  this  mineral  from  an  American  lorality,  the  author  has  sub- 
mitted it  to  analysis.     The  results  were  as  follows  : — 

SiO;.  SO3.  AI2O3.       FejOj.      FeO.        M^O.        HjO.  Total. 

0-42         33-46       12-98       1-60       5-19       017       46-04       99-86 

It  is,  therefore,  essentially  a  sulphate  of  aluminium  and  iron,  vriih. 
part  of  the  alumina  replaced  by  ferric  oxide,  and  part  of  the  ferrous 
oxide  replaced  by  magnesia.  B.  H.  B. 

Occurrence  of  Pollucite  at  Hebron,  Maine.  By  H.  L.  Wells 
(Amer.  J.  Sci.,  41,  213 — 22uj. — The  author  announces  the  discovery 
of  pollucite,  the  mineral  originally  termed  pollux  by  Breithaupt,  in  a 
new  lorality.  Hitherto  this  rare  mineral  has  been  found  only  on  the 
island  of  Elba.  Its  composition  adds  greatly  to  its  interest,  as  it  is 
the  only  known  mineral  of  which  caesium  is  an  essential  constituent. 
Analysis  of  pollucite  from  the  new  locality  at  Hebron,  Maine,  gave 
the  lollowingf  results  : — 


HoO. 

SiO;. 

Al,03. 

CaO. 

Cs.O. 

K2O. 

Xa.O. 

Li.O. 

Total. 

1-53 

43-48 

16-41 

0-21 

36-77 

U-47 

1-72 

0-u3 

100-62 

From  this  the  formula  H2R4Al4(Si03)9is  calculated.  A  comparison 
of  all  the  ratios  calculated  from  the  published  analyses  of  pollucite, 
makes  it  probable  that  the  new  formula  can  be  assigned  also  to  the 
Elba  mineral.  B.  H.  B. 

Pink  Grossularite  from  Mexico.  By  C.  F.  de  Laxdeeo  (Amer. 
J.  ISci.,  41,  321 — 323). — The  occurrence  of  pink  garnets  at  Xalostoc, 
in  Mexico,  has  been  known  for  some  years,  but  the  locality  had  not 
been  properly  explored,  the  specimens  obtained  being  merely  from  the 
surface.  Analysis  of  very  pure  crystals,  obtained  in  January  of  this 
year,  gave  the  following  results  :  — 

SiO,.  Al.,03.         FejOj.  CaO.  MgO. 

40-64         21-48         1-57         35-38         U-75 

The  formula  is  (CaMg)3(Al2Fe2)Si30i2.  The  crystals  are  rhombic 
dodecahedra,  with  a  sp.  gr.  of  3-516,  and  a  hardness  of  7-5. 

B.  H.  B. 

Occurrence  of  Xenotime  as  an  Accessory  Constituent  of 
Rocks.     By  0.   A.   Dkkby   (Amtr.  J.   Sci.,   41,   oU6— 311).— In  the 
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exammation  of  the  heavy  residues  obtained  by  concentration  in  the 
p old-washer's  pan  of  crushed  samples  of  a  lara'e  number  of  Brazilian 
ci-ystalline  rocks,  the  rare  mineral  xenotime  has  been  found  to  be  a 
fairly  constant  accessory  of  the  muscovite  g'ranites.  The  xenotime 
occurs  in  the  well-known  octahedral  form,  witli*  tbe  prismatic  faces 
barely  noticeable.  Samples  of  muscovite  granite  from  21  different 
localities  were  tested,  and  of  these  14  gave  xenotime,  always  accom- 
yianied  by  zircon,  and  in  all  but  three  cases  by  monazite.  The  almost 
constant  occurrence  of  these  cerium  and  yttrium  phosphates  in  the 
Brazilian  rocks  susfg-ests  the  hypothesis  that  they  will  be  found  in 
similar  rocks  all  over  the  world.  B.  H.  B. 

Magnetite  Ore  Districts  in  Brazil.  By  O.  A.  Derby  (Amer.  J. 
Set.,  41,  311 — 321). — The  districts  of  Jacupiranga  and  TpanemaafFord 
instances  of  what  appears  to  be  a  hitherto  unnoticed  mode  of  occur- 
rence and  association  of  magnetic  iron  ores.  In  specimens  of  nearly 
pure  ore  from  the  former  district,  the  magnetite  forms  a  continuous 
network  enclosing  detached  grains  of  pyroxene  in  part  altered  to 
mica.  This  peculiar  rock  is  distinguished  as  jacupiravgite.  The 
rocks  included  under  this  title  present  the  various  types  of  pure 
mao-netite,  magnetite  with  accessory  pyroxene,  pyroxene  with  acces- 
sory magnetite,  and  pyroxene  and  nepheline  with  hiotite  and  olivine 
as  accessory  or  essential  constituents.  The  gradual  passage  from  one 
type  to  another  has  been  satisfactorily  proved.  At  Ipanema.  a  rock 
of  similar  composition  cuts  the  carboniferous  strata.  B.  H.  B. 

Occurrence  of  Sulpbur  in  Marine  Muds  and  Nodules,  and 
its  bearing  on  their  Mode  of  Formation.  By  J.  Y.  Blchanan 
{Proc.  Hoy.  Snc.  Edin.,  18,  17 — 3i*)- — The  examination  of  muds  ob- 
tained from  the  bottoms  of  various  seas  show^ed  that  they  aj'e,  as  a 
rule,  nearly  black,  owing  to  the  presence  of  ferrous  sulphide:  this 
blackness  is.  however,  not  found  on  the  immediate  surface  layer, 
because  the  sulphide  in  presence  of  water  and  oxygen  is  oxidised, 
f-ulphur  being  set  free,  and  the  dark  blue  changed  to  a  reddish  colour. 
The  presence  of  ferrous  sulphide  is  ascribed  to  annelids  who,  in  search 
of  food,  pass  the  mud  through  their  bodies,  and  thus  the  sulphates 
present  a,re  converted  into  sulphides;  at  the  same  time  the  coarser 
particles  are  rendered  finer.  All  the  deep-sea  muds  and  manganese 
concretions,  when  fresh,  yield  ammonia  when  heated,  demonstrating 
the  Drespiice  of  organic  matter;  when  such  "blue  mud"  is  dried, 
no  sulphide  is  to  be  found,  but  the  mass  is  permeated  with  fine 
particles  of  ferric  oxide.  The  free  sulphur  was  estimated  by  diges- 
tion with  chloroform,  and  weighing  the  residue  after  evaporation. 
By  far  the  lai-gest  percentage  of  sulphur  was  found  in  clay  from  the 
Sound  of  Jura,  the  quantity  amounting  to  0"4  per  cent. ;  a  radiolarian 
ooze  from  the  North  Pacific,  at  a  depth  of  2900  fathoms,  contained 
00031  per  cent. ;  the  percentages  of  sulphur  in  oiher  muds  is  given  in 
a  table. 

The  method  employed  to  estimate  the  ferrous  sulphide  was  based 
on  the  reaction  of  ferric  chloride  in  excess  on  the  snlphide,  Avhereby 
ferrous   chloride  is  formed,  the  amount  produced  being  estimated  by 
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potnpsi'nm  permnnpariMte  :  otiier  fei-T'oiis  rnTnponnds  present  were 
estimated  by  treatment  of  the  mud  with  hydrochloric  acid  and  titrat- 
ing with  permnnganate.  E.  W.   P. 

Action  of  Metallic  Tand  other)  Salts  on  Calcium  Carbonate. 
"Br  R.  Trvixk  and  W.  S.  Axderson  (Prnc.  Boy.  »SV.  Edin..  18, 
r)2 — 54). — Corals  were  exposed  to  the  action  of  solutions  of  man- 
P'anese,  zinc,  chromium,  mercury,  and  tin  chlorides,  iron  sulphate, 
nickel,  cobalt,  coppt  r,  lead,  and  silver  nitrates,  and  ammonium  phos- 
phate. The  action  of  salts  of  nickel  and  cobalt  was  very  slow,  whilst 
that  of  copper  and  mangranese  was  rapid.  In  most  cases  theie  is  a 
direct  interchanofe,  the  oxide  of  the  metal  taking  the  place  of  the 
lime.  With  ammonium  phosphate,  the  interchaiige  was  between  the 
carbonic  anhydride  of  the  coral  and  the  phosphoric  anhydride  of  the 
phosphate  ;  it  is  pmbable  that  this  reaction  accounts  for  the  formation 
of  calcium  phosphate  deposits  through  the  excreta  of  birds  deposited 
on  coral  or  calcium  carbonate,  but  only  in  rainy  climates,  for  without 
water  the  chancre  does  not  occur.  Silver  aud  niercurv  salts  are 
deposited  as  oxides.  E.  W.   P. 

Manganese  Deposits  in  Marine  Muds.  By  R.  Irvixe  and  J. 
HiLSOX  (Frnr.  Tiny.  Sor.  FAlin.,  18,  54—59). — The  authors  do  not 
consider  the  present  theories  of  Buchanan  and  Murray  as  sufficiently 
or  correctly  accounting  for  manganese  "odules  found  in  sea  mud. 
They  base  their  new  theory  on  the  following  experiment : — When 
ferrous  and  mang-anous  carbonates  were  mixed  wnth  decomposing 
mussel  flesh,  the  mass  became  black  and  evolved  hydrogen  sulphide  : 
air  was  then  blown  through  the  mixture  for  12  hoiirs,  after  which  no 
manganese  was  found  in  the  solid  residue,  whilst  all  the  iron  had  been 
converted  into  sulphide  ;  they  therefore  conclude  that  the  formation 
of  mansranese  sulphide  cannot  be  a  result  of  the  animal  lif'^,  or  the  de- 
composition of  animal  matter,  at  the  sea-bottom,  for  carbonic  anhydride 
must  always  be  present  in  excess.  Buchanan  does  not  give  proofs  of 
presence  of  manganese  sulphide,  but  relies  on  the  analoffy  of  man- 
ganese to  iron.  E."  W.  P. 

Composition  of  some  Deep-Sea  Deposits  from  the  Mediter- 
ranean. By  J.  Y.  BUCHANAX  {Proc.  Roy.  Soc.  Edin.,  18,  131 — 138). 
— The  muds  of  which  analyses  are  given  were  collected  on  the  line 
of  the  telegraph  cable  between  Marseilles  and  Algiers  ;  the  depths  at 
which  they  were  collected  vary  from  265  to  1536  fathoms.  The 
methods  of  analyses  are  stated  ;  the  SiOo  was  found  to  vary  from 
14-79  to  44-37  per  cent.;  FcaOg,  3-45  to  6-64;  AI0O3,  1-30  to"  12-30; 
CaCOs,  18-3  to  47-1  ;  loss  on  ignition,  290  to  10-89  ;  further  analyti.^ 
cal  details  are  given.  E.  W.  P. 

Silica  and  the  Siliceous  Remains  of  Organisms  in  Modem 

Seas.     By  J.  Murray  and  R.  Irvine  (Proc.  Roy.  Soc.  Edin.,  18,  229 

258). — Analyses  of  sea-water  show  that  only  1  part  of  silica  is  contnined 
in  200,000  to  500,000  parts  of  sea- water,  so  that  it  is  inconceivable  that 
diatoms  and  other  forms  of  life   obtain  the  silica  necessary. for  their 
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sjrowth  from  the  water.  It  appeared  probable,  however,  that  the 
silica  was  derived  from  the  suspended  clay,  and  this  idea  received 
considerable  support  from  the  fact  that  waters  of  high  salinity  con- 
tain less  suspended  mud  than  those  of  low  salinity  ;  moreover,  higher 
temperatures  prevent  suspension  of  matter,  it  being  also  known  that 
siliceous  organisms  are  more  abundant  in  shore  waters,  or  in  waters 
of  low  salinity  and  in  cold  waters,  as  for  instance  diatoms  in  brackish 
waters,  and  in  those  of  the  cold  southern  and  Polar  seas,  and  radiolaria 
in  Polar  waters,  and  in  the  West  Pacific  and  East  Indian  oceans, 
where  there  is  a  relatively  low  salinity.  There  are  other  theories 
propounded  to  explain  the  source  of  soluble  silica,  but  the  authors 
are  still  experimenting,  with  the  view  of  definitely  settling  the 
question.  E.   W.  P. 
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Formation  of  Ethers  fin  the  Preparation  of  Isoallylene  and 
its  Homologues  from  the  corresponding  Halogen  Derivatives 
and  Alcoholic  Potash.  By  W.  Vaubel  (Ber.,  24,  1685 — 1695). — 
Isoallylene,  CHjlCiCHo,  can  be  prepared  by  three  methods,  namely,  by 
the  electi^olysis  of  potassium  itaconate,  by  the  action  of  sodium  on 
/^-chiorallyl  chloride,  and  by  the  action  of  zinc-dust  and  alcohol  on 
dibromopropylene,  CIl3;CBr*CH2Br.  By  the  action  of  alcoholic 
potash  on  allyl  bromide,  allyl  ethyl  ether  is  formed,  together  with  a 
small  quantity  of  isoallylene.  The  present  paper  deals  with  the 
behaviour  of  allyl  halogen  compounds  with  alcoholic  potash. 

Allyl  Bromide. — If  allyl  bromide  is  added  to  concentrated  alcoholic 
potash,  at  first  only  a  small  quantity  of  potassium  bromide  is  preci- 
pitated;  after  five  minutes,  however,  a  violent  reaction  sets  in, 
bubbles  of  isoallylene  are  given  off,  and  heat  is  liberated  in  quantitv 
sufficient  to  cause  the  boiling  of  the  mixture.  The  semi-solid  mixture 
which  remains  consists  of  potassium  bromide,  alcoholic  potash,  and 
alljl  ethyl  ether.  Several  experiments  are  described,  with  the  object  of 
determining  the  conditions  under  which  the  greatest  yield  of  isoallylene 
is  obtained.  The  results  show  that  the  best  yield  is  obtained  by 
using  equivalent  quantities  of  allyl  bromide  and  alcoholic  potash  at 
13°;  10  grams  of  allyl  bromide  then  yield  66^  c.c.  of  isoallylene. 
Raising  the  temperatui'e,  or  the  use  of  excess  of  potash  or  alcohol, 
reduces  the  yield  considerably. 

Allyl  Chloride. — Equivalent  proportions  were  used  as  with  the  brom- 
ide. The  reaction  takes  place  very  slowly  at  the  ordinary  tempera- 
ture (16°)  ;  on  heating  on  the  water-bath,  56  c.c.  of  isoallylene  were 
obtained,  whilst  6'I  grams  of  allyl  chloride  remained  unaltered. 

Allt/l  Iodide. — The  reaction  takes  place  slowly  at  the  ordinary  tem- 
perature. 10  grams  of  allyl  iodide  at  18°  in  one  hour  yielded  19  c.c. 
of  isoallylene;  at  100°,  however,  115  c.c.  was  obtained. 
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The  above  reaction  is  not  a  convenient  method  for  the  preparation 
of  isoalljlene,  since  only  1  per  cent,  of  tlie  allyl  bromide  and  0  per  cent, 
of  the  iodide  is  converted  into  it.  The  reaction  probably  takes  place 
according  to  the  equations  CsHsBr  +  KOH  =  C3H4  +  KEr  +  HoO 
and  CaHi  +  EtOH  =  C.Hs'OEt.  It  is  not  probable  that  the  ether  is 
formed  tirst,  and  that  this  breaks  up  into  alcohol  and  isoallylene.  Ex- 
periments to  settle  this  point  gave  the  following  results: — Allyl  ethyl 
ether  usually  decomposes  so  as  to  yield  allyl  alcohol  and  ethyl  alcohol, 
but  even  when  boiled  with  alcoholic  potash  no  reaction  takes  place. 

If  alcohol  cooled  below  0°  be  saturated  with  isoallylene,  and  the  solu- 
tion heated  in  sealed  tubes  with  solid  potash,  first  at  100^,  and  then 
at  150 — 170°,  allyl  ethyl  ether  is  formed.  The  ether  is  not  formed 
when  isoalhlene  and  ethyl  alcohol  are  heated  alone,  but  in  this  case  a 
liquid  is  obtained  which  the  author  considers  is  a  polymeride  of 
isoallylene.  It  quickly  resinifies  on  exposure  to  air,  or  by  the  action  of 
dilute  sulphuric  acid,  and  gives  a  white  precipitate  with  mercuric 
chloride.  Allyl  ethyl  ether  also  gives  a  white  compound  when  shaken 
Avith  mei'curic  chloride. 

TetramethijlisoaUi/lene,  CMeoiCiCMej,  is  obtained  by  the  action  of 
alcoholic  potash  on  the  chloride  CHMeo'CClo'CHMeo.  It  forms  a 
white  precipitate  with  mercuric  chloride ;  and  it  is  probable  that  this 
reaction  is  characteristic  of  isoallylene  and  its  homologues.  Isoallylene 
and  its  homologues  cannot  be  obtained  in  any  quantity  from  the  cor- 
responding alkyl  halogen  compounds  and  alcoholic  potash  ;  instead  of 
the  hydi'ocarbons,  ethers  are  formed.  There  are,  however,  two  excep- 
tions, the  hexine,  CMeaiCH'CHICHj,  which  is  obtained  from  dimethyl- 
allylcarbinyl  chloride,  and  tetramethylisoallylene  obtained  as  above. 
.  The  author  suras  up  the  results  already  obtained  as  follows  : — 
(1.)  When  alkyl  halogen  compounds  are  decomposed  with  alcoholic 
potash,  a  hydrocarbon  is  always  formed,  but  under  certain  conditions 
it  is  converted  into  an  ether.  (2.)  Alkyl  halogen  comjDOunds  which 
already  contain  a  double  bond  always  yield  a  hydrocarbon  containing 
a  treble  bond,  even  if  the  formation  of  a  hvdrocarbon  with  two  double 
bonds  is  possible,  thus,  CHoiCBrCHj  +  KOH  =  CHiC-CHs  +  KBr  + 
HoO.  (3.)  Those  halogen  compounds  which  already  contain  a  double 
bond,  and  ought  to  yield  hydrocarbons  with  two  double  bonds,  yield 
these  hydrocarbons,  but  the  greater  part  combines  with  the  alcoholic 
potash  to  form  an  ether.  If,  however,  the  ether  would  be  a  tertiary 
ether,  then  the  hydrocarbon  remains  unchanged,  as  is  the  case  in  the 
formation  of  tetramethylisoallylene.  (4.)  The  ethers  are  not  formed 
from  an  alcohol  and  the  unsaturated  hydrocarbon  alone.  It  is  neces- 
sary that  alcoholic  potash  should  be  present.  (5.)  Isoallylene  and  its 
homologues,  and  the  ethers  obtained  from  them,  yield  white  pre- 
cipitates with  mercuric  chloride.  This  is  proved  for  isoallylene,  tetra- 
methylisoallylene, and  ethyl  allyl  ether.  E.  C.  K. 

Purification  of  Crude  Alcohol.  By  E.  Mohler  (Compt.  rend., 
112,  815 — 818). — The  author  has  applied  his  methods  of  analysis 
(this  vol.,  p.  503)  to  follow  the  rectification  of  crude  alcohol  from  treacle. 
80  per  cent,  of  the  total  alcohol  can  be  obtained  free  from  higher 
alcohols  or   other  poisonous  compounds,   the   chief  impui-ities  being 
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minnte  quantities  of  ethereal  salts.  The  head  products  consist  chieflj 
of  aldehydes  and  ethereal  salts,  and  are  much  purer  than  the  tailings, 
which  contain  a  large  proportion  of  the  higher  alcohols,  chiefly  amyl 
alcohol,  with  a  small  quantity  of  aldehydes  and  ethereal  salts  of  high 
boiling  point.  C.  H.  B. 

The  Fourth  Primary  Amyl  Alcohol.  By  L.  Tissier  (Oompf. 
rend.,  112,  1065 — 1068). — Trimethylethyl  alcohol  (trimethylcarbincarb- 
inol),  CMes-CHa'OH,  has  not  been  previously  prepared.  The  author 
some  time  ago  obtained  trimethylethylamiiie  from  tertiai'y  butyl 
cyanide,  and  characterised  it  by  its  platiuochloride  (Bull.  Sac.  Chim. 
[3],  3,  497).  Freuud  and  Senze,  without  acknowledging  the  priority 
of  the  author's  work,  obtained  an  alcohol  boiling  at  102 — 103°  by 
acting  on  trimethylethylamine,  prepared  in  the  same  way,  with  silver 
nitrite,  and  called  it  trimethylethyl  alcohol.  The  substance  obtained 
by  them  has  properties  identical  with  tliose  of  the  tertiar_y  amyl 
alcohol,  diraethylethylcarbiiaol,  CMcoEt-OH,  first  obtained  by  Wurtz. 
Trimethylethyl  alcohol  is  prepared  by  the  reduction  of  trimethjdacetic 
chloride  "with  sodium  amalgam.  A  mixture  of  10  grams  of  the 
chloride  with  20  grams  of  trimethylacetic  acid  is  dropped  on 
250  grams  of  3  per  cent,  sodium  amalgam,  and  well  agitated.  After 
24  hours,  on  addition  of  water,  saturation  with  potash,  and  distilla- 
tion, about  8  grams  of  an  oily  liquid  is  obtained,  w^hich  can  be  frac- 
tionated into  portions  boiling  at  from  65—80°,  105—120°,  150—180°, 
and  above  180°.  The  fi'action  passing  over  at  105 — 120°,  when  recti- 
fied, forms  a  crystalline  mass  without  action  on  polarised  light  (com- 
pare trimethylacetic  acid),  which  melts  at  48 — 50°,  boils  at  112 — 113°. 
and  exerts  a  considerable  vapour  tension,  even  at  the  ordinary  tem- 
peratures. It  dissolves  in  a  very  small  quantity  of  ether,  and  lias 
all  the  characters  of  an  alcohol.  It  yields  trimethylacetic  acid  on 
oxidation  w'ith  chromic  acid.  The  velocity  and  limit  of  etherification, 
determined  at  153 — 154°,  using  equivalent  proportions  of  glacial 
acetic  acid  and  the  alcohol,  were  as  follows  : — 

Velocity  . .      40-75  ;  40-69  ;  40-71.     Limit  .  .       66-09  ;  67-2. 

The  fraction  passing  over  between  150°  and  180°  on  rectification 
yields  trimeihyletlujl  trimethylacetate,  a  colourless  liquid  of  agreeable 
odour,  boiling  at  164 — 166°.  On  boiling  with  dry  potash,  it  is  rapidly 
decomposed  into  trimethylethyl  alcohol  and  potassium  trimethyl- 
acetate. By  the  action  of  glacial  acetic  acid,  or  of  acetic  chloride  on 
trimethylethyl  alcohol  in  sealed  tubes,  the  acetate  is  obtained  ;  it  is  a 
colourless  liquid,  boiling  at  about  126',  and  having  an  odour  of 
apples. 

The  first  fraction  obtained  reduces  ammoniacal  nitrate  of  silver, 
and  forms  a  compound  Avith  sodium  hydrogen  sulphite,  from  which, 
after  purification,  the  aldehyde  CMea'COH  may  be  prepared  ;  it  is  a 
liquid  boiling  ab  74 — 75°,  melting  at  4-3°,  and  having  sp.  gr.  0-7927 
at  18°. 

It  is  proposed  to  continue  the  study  of  trimethylethyl  alcohol  and 
its  derivatives.  W.  T. 
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Constitution  of  the  Oxygen  Compounds  in  Petroleum.  Bj 
R.  Zaloziecki  {Ber.,  24,  18U8 — 1815). — In  this  paper  the  author 
ofives  an  account  of  the  oxygen  compounds  obtained  from  petroleum 
in  a  woi'ks  at  Kolomea,  and  which  were  sent  to  him  in  the  form  of 
sodium  salts.  These  were  separated  from  the  petroleum  still  present 
by  repeated  treatment  with,  alkalis,  and  reprecipitation  by  acitis;  the 
resulting  brown  oil  was  treated  with  hydrogen  chloride  in  alcoholic 
solution,  and  the  mixture  of  ethyl  salts  thus  obtained  subjected  to 
fractional  distillation.  Three  of  the  fractions  appear  to  be  approxi- 
mately homogeneous,  and  yield  the  corresponding  acids  on  hydrolysis. 
From  the  analysis  of  both  acids  and  ethyl  salts,  it  would  appear  that 
the  former  have  the  composition  CioHis02,  CuHooOo,  and  Ci3H2o02, 
that  is,  they  belong  to  a  series  having  the  general  formula  C„Hin  +  202, 
Avhich  is  ill  agreement  Avith  the  results  of  previous  investigators  (this 
Journal,   1875,  248;   J.    Rii.ss.    Chem.    Soc,   1883,  237;   Abstr.,   1887, 

The  compound  CmHisOo.  on  treatment  with  phosphorus  and  iodine, 
yields  a  substance  containing  iodine.  The  formula  of  the  latter,  as 
deduced  simply  from  a  determination  of  the  iodine,  is  doHi;!©,  and 
not  C10H17IO2,  and  hence  the  author  concludes  that  these  compounds 
do  not  contain  the  carboxyl  group,  but  are  hydroxylactones  or  lacto- 
alcohols,  and  proposes  for  the  compound  CioHigOo  the  following  con- 
stitutional formula  :  — 

^^>CH-[CH2]-,CH<^^>CH-0H. 

H.  G.  C. 

Preparation  of  Disodium  Erythroxide.  By  de  Forckaxd 
(Conipf.  rend..  112.  1006 — 1009). — The  monosodium  and  monopotas- 
sium  compounds  have  been  previously  described  (see  Abstr.,  1890, 
935).  To  prepare  disodium  erythroxide,  C4H8Xa204,4H20,  three 
equivalents  of  soda  are  added  to  one  equivalent  of  ei-ythrol,  both 
being  in  concentrated  aqueous  solution,  and  the  mixture  is  allowed 
to  evaporate  for  two  or  three  days  in  presence  of  phosphoric 
anhydride ;  or  powdered  erythi-ol  is  dissolved  directly  in  the  most 
concentrated  soda  solution  by  a  gentle  heat.  Stellate  groups  of 
crystals  separate,  which  are  freed  from  the  mother  liquor  by  draining 
on  porous  tiles.  When  heated  at  135 — 140°  in  a  current  of  hydrogen, 
the  water  is  entirely  driven  off,  and  pure  dry  disodium  erythroxide, 
C4HsXa204,  remains  as  a  white,  amorphous,  very  hvgroscopic  mass. 
This  is  the  iirst  disodium  alkj-loxide  that  has  been  prepared  pure. 

If  the  quantity  of  soda  be  increased  to  five  equivalents,  crystals 
are  obtained  of  the  formula  CiH^^a.Oi  +  2XaOH  +  OoHoO.  By  a 
study  of  the  thermal  projjerties  of  this  substance,  it  is  evident  that  it 
is  not  a  mixture.  The  anhydrous  compound  C4Hg]S'a204,2NaOH, 
obtained  as  above  described,  decomposes  at  temperatures  higher  than 

The  first  and  second  alcoholic  hydrogen  atoms  are  readily  replaced 
by  sodium,  but  the  remaining  two  such  atoms  in  erythrol  are  not 
removable  in  the  same  manner  ;  this  fact  is  of  importance  in  connec- 
tion with  the  constitution  of  polybasic  alcohols,  particularly  as  the 
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autlior  has  previously  prepared  disodium  glyceroxide,  but  lias  beeu 
unable  to  substitute  the  third  alcoholic  hydrogen  by  sodium. 

The  question  suggests  itself  whether  the  secondary-  alcohols  form 
true  alcoholates,  as  it  is  ali'eady  knoAvn  that  secondary  aldehydes  do 
not  react  -with  bases  in  the  same  way  as  do  the  primary  aldehydes. 

The  author  proposes  to  investigate  isopi'opyl  alcohol  to  a.scei'tain 
this  point.  "  W.  T. 

Refractive  Power  of  Levulose  and  Invert- sugar.  By  H.  Osr 
(i?e?-.,24, 1636 — 1645). — The  differences  in  the  refractive  power  of  lev- 
ulose observed  by  various  chemists  have  led  the  author  to  caii-y  out  fresh 
determinations.  The  sugar  employed  was  prepared  from  inulin,  and 
was  crystallised  from  ab.solnte  alcohol  three  or  four  times ;  the 
product  is  anhydi'ous,  is  not  hygi-oscopic,  and  decomposes  slowly  at 
100^  Heating  is  without  effect  on  the  refi'active  power  of  neutral 
aqueous  or  alcoholic  levulose  solutions. 

For  solutions  containing  3  to  30  per  cent,  by  Aveight  of  levulose 
the  refractive  power  is  given  by  the  formula  (a)20/D  =  —  (91'90  + 
O'lllj)),  where  p  is  the  percentage  of  sugar  in  grams.  These  results 
are  higher  than  those  of  Honig  and  Jesser  for  solutions  containing 
less  than  25  per  cent,  of  the  sugar;  for  concentrations  above  this, 
the  results  are  somewhat  lower.  The  values  of  Jungfleisch  and 
Grimbert  are  about  3  per  cent,  lower  throughout,  apparently  pointing 
to  the  presence  of  .some  inactive  impurity  in  their  pi-eparations. 

A  comparison  Avas  instituted  between  the  actual  refractive  powers 
of  various  solutions  of  equal  parts  of  levulose  and  dextrose,  and  the 
theoretical  values  calculated  from  the  author's  numbers  for  levulose- 
and  those  of  Tollens  for  dextrose ;  the  agreement  is  very  close,  and 
the  numbers  would  be  almost  identical  if  Tollens'  figtu'es  should 
prove  to  be  slightly  too  high,  in  consequence  of  some  decomposition 
of  the  dextrose  having  taken  place  while  being  dried  at  60 — 70°. 

Comparative  experiments  were  institttted  to  show  the  amount  of 
monosaccharoses  decomposed  during  the  inversion  of  sucrose  by 
means  of  hydrochloric  acid,  acetic  acid,  and  oxalic  acid  of  various 
concentrations  and  at  different  temperatures.  Acetic  acid  decom- 
poses levulose  at  ordinary  temperatures,  as  does  also  0"1  per  cent, 
hydrochloric  acid  at  100°;  the  best  results  are  obtained  by  heating 
the  sugar  at  60°  for  l"o  hours  with  2  per  cent,  solution  of  oxalic  acid, 
or  for  4  hours  with  1  per  cent,  solution  ;  the  presence  of  the  oxalic 
acid  is  without  effect  on  the  refi-active  power  of  invert-sugar. 

The  results  of  Grubbe  are  thtis  confirmed,  whilst  those  of  Jung- 
fleisch and  Grimbert  are  shown  to  be  incorrect.  J.   B.   T. 

Trehalose.  By  Maquexxe  {Compt.  rend.,  112,  947—950).— 
Solutions  containing  16  and  8  per  cent,  of  trehalose  solidify  at 
—  0"895°  and  — 0'43°  respectively,  and  hence  the  molecular  weight  is 
about  350,  a  result  which  shows  that  trehalose  does  not  belong  to  the 
trioses. 

Trehalose,  completely  inverted  by  sulphuric  acid,  was  treated  with 
phenylhydrazine  and  compared  with  a  solution  of  glucose  of  equal 
reducing  power  in  the  manner  previously  described ;  they  gave  the 
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same  amount  of  glucosazone  under  the  sam.e  conditions,  and  it  follows 
tliat  glucose  is  the  sole  product  of  the  inversion  of  trehalose,  and 
tliat  the  molecule  of  the  latter  contains  Ci2- 

When  boiled  with  excess  of  acetic  anhydride  in  presence  of  a  small 
quantity  of  zinc  chloride,  trehalose  yields  an  octacetin, 

C„HuOu(C.H30)s, 

which,  after  crystallisation  from  alcohol,  melts  at  97 — 98°,  is 
distinctly  volatile,  burns  with  a  beautiful  white  flame,  and  is  rapidly 
hydrolysed  by  baryta  at  100°. 

It  follows  from  these  i*esalts  that  trehalose  is  an  octohydric  alcohol, 
isomeric  with  the  true  saccharoses,  and  very  similar  to  maltose  in  its 
molecular  constitution,  but  differing  from  the  latter  in  that  it  has  no 
aldehydic  function.  C.  H.  B. 

Xylose  from  Maize  Cobs.  By  W.  E.  Stone  and  D.  Lotz  (Ber., 
24,  1G57 — 1658). — If  maize  cobs  are  tx'eated  with  1  per  cent, 
ammonia,  and  then  extracted  for  eight  hours  with  boiling  sodium 
hydroxide  (2  per  cent.)  and  alcohol  added  to  the  exti-act,  a  brown, 
voluminous  precipitate  is  obtained.  2^  kilos,  of  material  yield 
200  grams  of  this  product.  The  product  dissolves  in  acids,  and 
is  precipitated  on  addition  of  alcohol ;  after  being  treated  in  this 
manner  several  times,  it  still  contains  0v6  per  cent,  of  ash.  It  is 
easily  soluble,  and  blackens  on  exposure  to  air.  When  distilled  with 
hydrochloric  acid  (sp.  gr.  =  1'06),  it  yields  48 — 50  per  cent,  of 
furfuraldehyde.  When  heated  for  eight  hours  with  sulphuric  acid 
(2  per  cent.)  on  the  watei'-bath,  a  sweet  syrup  is  obtained  which 
deposits  crystals  after  a  time.  These  were  identified  as  xylose  by 
determining  their  optical  activity,  [ajp  =  19"55°,  and  by  preparing 
the  phenylhydrazide,  which  melts  at  159 — 160°,  and  is  strongly  Isevo- 
rotatory.  The  yield  is  small,  and  further  experiments  shoAved  that 
most  of  the  product  vielding  furfuraldehyde  remains  in  the  material. 

E.  C.  R. 

Action  of  Nitric  Acid  on  Vegetable  Fibres.  By  C.  F.  Cros.s 
find  E.  J.  Bevax  (Ber.,  24,  1772 — 1776  ;  see  also  Pi-oc.  Chem.  Soc, 
1891,  61). — In  a  recent  paper  (this  vol.,  p.  814),  Lifschiitz  has 
described  the  action  of  a  dilute  mixture  of  nitric  and  sulphuric  acids 
on  pine- wood,  chiefly  with  a  view  to  the  preparation  of  pure  cellulose, 
and  without  considering  intermediate  products  obtained  from  the 
lignin  constituents  of  the  wood.  From  their  researches  in  a  some- 
what wider  field,  although  these  are  yet  far  from  being  completed, 
the  authors  are  in  a  position  to  state  that  Lifschiitz's  conclusions 
cannot  be  applied  to  vegetable  fibres  in  general.  They  have  already 
shown  in  previous  researches  that  with  the  typical  lignocelhilose  jute 
fibre  moderately  concentrated  acid  yields  yellow  acid  compounds 
with  a  small  proportion  of  nitrogen  (Abstr.,  1880,  666),  whilst  with 
6  per  cent,  nitric  acid  the  fibres  are  converted  into  cellulose,  oxalic 
acid,  and  gaseous  products  (Trans.,  1889,  199).  They  have  shown 
that  the  jute  fibre  contains  a  closed  chain  of  carbon  atoms,  probably 

1      •       XT     ^  .     CH-CO-C(OH),         ^    ,  ... 

having  the  formula   n  A//^ttn  >  ^^^  ^^at  three  of  these  have 
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combined  together  by  oxygen  condensation,  forniicg  a  complex  of 
18  carbon  atoms. 

When  the  fibres  are  heated  with  dilute  nitric  acid  (5 — 10  per  cent.) 
at  50 — 60°,  a  gas  is  evolved  which  consists  for  the  most  part  of 
nitrons  oxide,  and  only  contains  small  quantities  of  nitric  ■  oxide  ; 
later  on,  the  evolution  of  hydrocyanic  acid  is  also  observed,  and  on 
boiling  the  product  with  alkali,  ammonia  and  more  hydrocyanic  acid 
are  formed.  Oxalic  acid  is  also  obtained,  even  at  as  low  a  tempera- 
ture as  40—50°. 

The  reaction  is  extremely  complicated,  but  it  appears  very  prob- 
able that  the  substance  is  hydrolysed  at  the  points  where  aldehyde 
condensation  has  taken  place,  nitrous  acid  being  also  formed,  which 
then  attacks  the  ketone  ring  with  formation  of  oximes  ;  these  are 
then  decomposed  by  excess  of  nitrous  acid  in  the  following  manner : — 

x:c:x-OH  +  o:x-oh  =  x:co  +  x,o  +  HoO. 

The  result,  therefore,  is  an  increase  in  the  number  of  oxygen  atoms 
in  the  molecule,  and  the  ring  is  then  split  with  formation  of  com- 
pounds of  lower  molecular  weight.  The  process  is  not  to  be  regarded, 
with  Lifschiitz,  as  a  simple  oxidation. 

In  continuing  these  investigations,  the  authors  also  intend  to 
examine  the  physiological  side  of  the  question.  H.   G.  C. 

Diss3rminetry  and  Optical  Activity  of  Alkyl  Derivatives  of 
Anunoniuni  Chloride,  ByJ.A.LE  Bel  (Compt.  re, id. ,112,  724 — 72G). 
— Xo  physical  isomerides  have  hitherto  been  obtained  by  the  substitu- 
tion of  any  number  of  alkyl  radicles  less  than  four  for  the  hydrogen 
in  ammonium  chloride.  This  absence  of  isomerides  may  be  due  to 
one  of  two  causes  :  firstly,  only  one  of  the  isomerides  geometrically 
possible  may  satisfy  the  necessary  dynamical  conditions  of  equilibrium 
and  possess  an  invariable  form  :  secondly,  the  radicles  united  to  the 
nitrogen  may  be  able  to  make  permutations  amongst  themselves. 

The  action  of  moulds  on  methylethylpropylamine  hydrochloride 
yields  no  product  with  any  optical  activity,  and  it  follows  that  in  this 
case  the  radicles  are  able  to  make  permutations  among  themselves 
similar  to  those  which  take  place  at  high  temperatures  in  the  case, 
for  example,  of  sodium  amyloxide. 

The  author  has  previously  shown  that  an  invariable  geometric 
form  of  a  molecule  arises  from  repulsions  between  its  constituent 
particles  {Bull.  Soc.  Chim.  [3],  2,  788),  and  it  would  follow  that  by  the 
introduction  of  more  comj^lex  i-adicles  with  larger  spheres  of  repulsion, 
stability  might  be  given  to  a  particular  geometric  form  which,  with 
simpler  radicles,  is  unstable.  This  condition  seems  to  be  realised  in 
trimethylisobutylammonium  chloride  (Abstr.,  1890,  475). 

Isobutylpropylethylmethylammonium  chloride,  when  subjected  to 
the  action  of  moulds,  gave  two  products,  which  in  concentrated  solu- 
tion had  rotatory  powers  exceeding  —7°  and  — 8°.  The  active  salt 
is  somewhat  stable,  and  if  neutral  can  be  obtained  in  the  solid  form. 
It  can  be  converted  into  an  active  acetate  by  means  of  silver  acetate, 
but  not  into  an  active  sulphate.  The  optical  activity  disappears 
when  the  mercurochloride  or  platinochloride  is  treated  with  hydrogen 
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sulphide,  but  does  not  quite  disappear  in  the  case  of  the  aurochloride. 
The  alteration  in  the  7'otatory  power  in  these  cases  is  probably  due 
to  the  action  of  the  liberated  hydrochloric  acid.  There  is  some 
indication  of  the  existence  of  an  isomeride  with  a  dextro-rotatory 
power. 

The  action  of  moulds  on  the  chlorides  of  ethylpropjldimethyl- 
ammonium,  etliyldipropylmethylammonium,  ethyldipropylisobutyl- 
animonium,  and  ethylpropjldiisobutylammonium  yields  products 
which  are  either  inactive  or  show  very  feeble  optical  activity.  If 
any  active  isomerides  exist,  they  form  only  a  very  small  fraction  of 
the  products  obtained  under  these  conditions.  C.   H.  B. 

Action  of  Hydroxyhydro carbon  Derivatives  on  Nitrides 
and  Hydronitrides.  By  R.  Vidal  (Compt.  rend.,  112,  950— i'ol). — 
When  vapours  of  methyl  or  ethyl  alcohol  ai'e  passed  over  phospham, 
PX.H,  prcA'iou sly  heated  at  loU — 200^,  a  metaphosphate  of  a  primary 
amine  is  formed,  together  with  some  alcohol  and  a  secondary  amine. 
The  primary  action  is  PX.H  +  4R0H  =  POiCNHaRo),,  but  the 
phosphate  decomposes  under  the  influence  of  heat  in  accordance  with 
the  equation  P04(XH,R,)2  =  ROH  +  PO3XH3R  +  NHRo. 

The  reaction  is  more  distinct  in  sealed  tubes ;  ether  yields  the 
same  products  as  alcohol,  but  aldehyde  yields  resinous  and  ammo- 
niacal  products,  the  nature  of  which  has  not  yet  been  determined. 

Boron  nitride  seems  to  behave  in  a  similar  manner,  and  the  beha- 
viour of  the  higher  alcohols,  phenols,  and  polyhydric  alcohols  is  under 
investigation.  C.  H.  B. 

CMoralimido-compounds.  By  R.  Moscheles  (Ber.,  24,  1803 — 
1805).— When  chloralurethane,  CCl3-CH(0H)-XH-C00Et,  is  treated 
with  benzoic  chloride  and  aqueous  alkali,  it  does  not,  as  expected, 
yield  the  benzoyl  compound  CCl3-CH(0Bz)-XH-C00Et,  but  simply 
loses  water  forming  ethi/l  chloralimidocarhoxylafe,  CCls'CHiX'COOEt, 
which  melts  at  143°.  Other  acid  chlorides  and  anhydrides  have  the 
same  effect.  Different  substituted  chloralimido-compounds  can  be 
prepared  in  a  similar  manner  from  the  substituted  chloral-ammonias 
having  the  general  formula  CCl3'CH(0H)'XHX.  The  following  de- 
rivatives have  been  prepared:  formylcldoralimide,  CC]3'C}l'.^'CH.O, 
melting  at  193°  ;  acetijlchloralimide,  CCls'CHiXAc,  melting  at  207° ; 
and  hexzoylchloralimide,  CCla'CHiXBz,  which  decomposes  at  142°. 
They  are  all  insoluble  in  water,  but  dissolve  readily  in  alcohol  and 
acetic  acid,  and  are  distinguished  by  the  ease  with  which  they  crys- 
tallise.    On  animals  they  have  no  physiological  action  whatever. 

H.  G.  C. 

Action  of  Etliylenediamine  on  Thiamides.  By  G.  Forssell 
(Ber.,  24,  1S46 — 1847). — Dithioxamide  combines  with  2  molecules 
of  ethvleuediamine,  ammonia  being  evolved  and  an  intermediate  com- 
pound"'oftheformulaXH.-C,H,-XH-CS-CS-XH-CoHi-XH,probably  first 
formed;    this  is,  however,  unstable,  and  immediately  passes  into   the 

closed  compound    '     "   ^    ^C*C<^  1       ,  hydrogen  sulphide  being 
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eliminated.  This  compound  is  a  powerful  base,  and  combines  with 
two  equivalents  of  acids  to  form  stable  salts. 

In  a  similar  manner,  ethylenebenzyldiamine  is  prepared  from  ethyl- 
enediamine  and  thiobenzamide.  Ethjlenediamide  also  reacts  with 
thiocarbamide,  and  with  xanthogenamide,  but  the  products  have  not 
jet  been  further  investigated.  J.  B.  T. 

Action   of  Ethylenediamine    on   Ethyl    Dibromosuccinate. 

By  Cx.  FoRS.^ELL  (Ber.,  24,  1847 — 18Jr8). — ^Ethyl  dibromosuccinate  is 
mixed  with  anhydrous  ethylenediamine  (2  raols.)  in  absolute  alcoholic 
solution ;  after  warming  for  some  time  on  the  Avater-bath,  the  crystals 
of  ethylenediamine  bydrobromide  which  separate  are  removed,  and 
the  alcohol  allowed  to  evaporate  spontaneously  ;  the  residue  crystallises 
from  alcohol  in  colourless  needles,  melts  at  161^,  and  has  the  formula 
COOEt-C-C-CO-XH-CoHrXHj.  The  potassium  salt  crystallises  in 
needles  ;  the  copper  salt  is  very  unstable. 

Phenvlpropiolic  acid  is  formed  by  the  interaction  of  ethyl  cinnam- 
ate  and  ethylenediamine.  J.  B.  T. 

Derivatives  of  Amylene  Nitrosate.  By  0.  Wallach  and  J. 
"W  AHL  {Annalen,  262,  324 — 339). — Amylenenitrolamine, 

NH.-CMeo-CMeiNOH, 

can  be  obtained  by  dissolving  amylene  nitrosate  (Abstr.,  1888,  37) 
in  W'arm  alcoholic  ammonia,  then  adding  a  sufficient  quantity  of 
potassium  carbonate  to  combine  with  the  nitric  acid  present  as  ammo- 
nium nitrate,  evajDorating  to  dryness,  and  extracting  the  organic  base 
with  chloroform.  It  is,  however,  best  prepared  by  dissolving  amylene 
nitrosochloride  (Abstr.,  1888,  1098)  in  warm,  concentrated  alcoholic 
ammonia,  filtering  from  the  jjrecipitated  ammonium  cbloride  and 
evaporating  the  alcohol  under  reduced  pressure ;  the  I'esidue  is  then 
extracted  with  boihng  chloroform,  when  the  base  passes  into  solution, 
whilst  the  hydrochloride  of  the  base  remains  in  an  almost  pure  con- 
dition. 

Amylenenitrolamine  melts  at  99 — 100°,  boils  at  218 — 220°,  and 
sublimes  when  gently  heated  in  long,  lustrous  needles  ;  it  is  very 
readily  soluble  in  water,  alcohol,  and  chloroform,  but  more  sparingly 
in  ether,  and  insoluble  in  light  petroleum.  An  aqueous  solution  of 
the  base  has  a  strongly  alkaline  reaction,  and  gives  very  characteristic 
reactions  with  solutions  of  metallic  salts  ;  on  the  addition  of  nickel 
sulphate,  for  example,  there  is  obtained  a  yellow  solution  from  whicli 
well-defined,  yellow  crystals  arc  deposited  on  evaporation  ;  cobalt 
nitrate  produces  a  reddish-brown,  and  ferric  chloride  a  yellowish- 
brown  coloration.  When  aqueous  solutions  of  equal  quantities  of 
the  base  and  of  copper  sulphate  are  mixed,  a  dark,  reddish-violet 
coloi^ation  is  produced,  and,  on  evaporating  the  solution,  dark- violet 
crystals,  which  are  very  readilj  soluble  in  water  but  insoluble  in 
alcohol  and  ether,  are  deposited.  The  compound  (C5HioX20)2,Ag]S'03 
is  precipitated  on  adding  a  concentrated  solution  of  silver  nitrate  to 
an  aqueous  solution  of  the  base  ;  it  melts  and  takes  fire  when  heated 
strongly,  and  rapidly  darkens  on  exposure  to  the   air.     The  hydro- 
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'•hloi-ide,  0511,2X20, HCl,  separates  from  alcohol  in  deliquescent  crys- 
tals, is  very  readily  soluble  in  water,  and  melts  at  186 — 187°  with 
decomposition;  the  vapours  evolved  on  heatini?  the  salt  impart  a  red 
colour  to  a  pine-chip  moistened  with  hydrochloric  ncid. 

Dibeuzoyhinn/lenenifrolamine,  NHBz-CMe/CMeiX'OBz.  prepared  by 
shaking  the  base  with  2">otash  and  benzoic  chloride,  crystallises  well 
from  ethyl  acetate,  melts  at  142 — liS"".  and  is  readily  soluble  in  ether, 
but  only  sparingly  in  cold  alcohol,  and  insoluble  ir.  water  and  alkalis. 
The  henzoijl  derivative,  XHBz'CMe^'C^leiXOH,  is  formed  when  the 
dibenzoyl  derivative  (5  grams)  is  boiled  with  an  alcoholic  solution  of 
potash  (0-86  gram)  for  an  hour ;  it  crystallises  from  boiling  alcohol, 
melts  at  184 — 18.5^,  and  is  soluble  in  alkalis,  but  only  very  sparingly 
soluble  in  boiling  water. 

Benzoylamylenehetoamine,  NHBz'CMeo'COMe,  is  obtained  when 
benzoylnitrolamine  is  boiled  for  a  short  time  with  dilute  (1  :  19) 
sulphuric  acid  ;  it  separates  from  alcohol  in  crystals,  melts  at 
120 — 121°,  and  is  readily  soluble  in  alcohol  and  ether,  but  only 
sparingly  in  cold  Avater.  and  insoluble  in  alkalis. 

The  hydrazone,  XHPh-CMen'CMeiXoHPh,  is  deposited  in  yellow 
ciystals,  when  a  concentrated  aqueous  solution  of  the  ketoanilide 
XHPh-CMe.-CO:\le,  previously  described  (Abstr.,  1888,  37),  is  treated 
with  phenylluxlraziue  :  it  melts  at  96 — 97"',  and  is  insoluble  in  Avater, 
but  readily  soluble  in  ether  and  hot  alcohol. 

Amylene'iiitrol-OL-naphthylamine,  CloH/XH'CMeo'CMeiXOH.  can  be 
obtained  by  boiling  amylene  nitrosate  Avith  an  alcoholic  solution  of 
a-naphthylamine  ;  it  separates  from  boiling  alcohol  in  AA'ell-detined, 
colourless  crystals,  melts  at  173 — 174°.  and  is  readily  soluble  in  ether, 
but  only  sparingly  in  cold  alcohol,  and  insoluble  in  Avater. 

Ainylenenitrolorthamidoquinoline,  C<jXH7'XH*CMe2'CMeIXOH,  pre- 
pared in  like  manner,  crystallises  in  reddish  plates,  melts  at  153 — 154°, 
and  is  readilv  soluble  in  ether,  but  only  sparingly  in  alcohol. 

F.   S.  K. 

Decomposition  of  Amylene  Nitrosate  with  Sodium  Ethoxide. 
By  0.  Wai.lach  and  P.  Exgels  {Annalen,  262,  339— 354;.— Three 
oximes  having  the  empirical  formula  C5H9XO  are  formed  Avhen  amylene 
nitrosate  (32  grams)  is  added  to  a  cool  solution  of  sodium  (4i3  grams) 
in  absolute  alcohol  (120  c.c.)  and  the  mixture  AA-armed  for  a  short 
time  to  complete  the  reaction.  Water  is  then  added,  the  precipitated 
oil  separated,  and  the  residual  alcoholic  solution  submitted  to  distil- 
lation with  steam  ;  the  distillate  is  saturated  with  sodium  chloride, 
extracted  AA-ith  ether,  the  ether  evaporated,  and  the  residue  mixed 
Avith  the  original  oil.  This  product  contaijis  the  three  compounds, 
Avhich  are  separated  as  follows  : — The  mixture  is  distilled  with  steam, 
Avhen  the  a-oxime,  together  with  small  quantities  of  the  /3-compound, 
passes  over  first  in  an  oily  condition ;  the  distillate  is  saturated  Avith 
sodium  chloride,  extracted  Avith  ether,  and  the  a-oxime  isolated  by 
fractional  distillation  under  reduced  pressure.  After  some  time, 
crystals  of  the  /3-oxime  begin  to  collect  in  the  condensei-,  but,  on 
further  distillation,  the  oily  distillate  solidifies  more  sloAvly ;  at  this 
stage  the  process  is  stopped  and  the  oil  in  the  residue  is  extracted  with 
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ether  ;  on  evaporating  the  ethereal  solution,  the  7-oxime  is  ohtained  in 
crystals  together  with  an  oily  mixture  of  the  a-  and  /3-compounds. 

The  a.-oxime  crystallises  in  transpai'ent,  colourless  plates,  melts- 
at  45°,  boils  at  83 — 84°  (55  mm.)  and  is  very  readily  soluble  in  ether, 
alcohol,  benzene,  chloroform,  and  light  petroleum,  but  more  sparingly 
in  water  ;  it  dissolves  in  soda,  yielding,  under  suitable  conditions,  a 
crystalline  sodium  derivative,  and  with  hydrogen  chloride  in  ethereal 
solution  it  gives  a  colourless  precipitate.  A  vapour  density  deter- 
mination by  V.Meyer's  method,  and  molecular  weight  detei'minations 
by  Raoult's  and  hy  Raoult  and  Beckmann's  methods,  gave  results 
agreeing  with  those  required  by  a  compound  of  the  molecular  formula 
C5H9NO.  The  benzoyl  derivative,  CsHgiN'OBz,  prepared  by  shaking 
an  alkaline  solution  of  the  oxime  with  benzoic  chloride,  crystallises 
from  dilate  alcohol  in  lustrous  needles  and  melts  at  Q8 — 69°.  The 
dibromide,  C5H9NOBr2,  is  formed  when  bromine  is  added  to  a  well- 
cooled  glacial  acetic  acid  solution  of  the  oxime  until  a  permanent 
coloration  is  produced  ;  it  melts  at  58°,  and  turns  green  when  treated 
with  soda,  but  the  colour  soon  disappears  again. 

The  ketone,  CsHgO,  is  obtained  when  the  oxime  is  heated  with 
dilute  sulphuric  acid ;  it  is  an  oil  having  an  agreeable  but  rather 
pungent  odour,  and  boils  at  98 — 102°.  It  combines  readily  with 
bromine  in  ethereal  or  glacial  acetic  acid  solution,  and  it  is  imme- 
diately oxidised  by  potassium  permanganate ;  when  ti-eated  with 
hydro xylamine,  it  is  converted  into  the  a-oxime  (m.  p.  45^). 

The  (i-oxime  is  the  principal  product  of  the  action  of  sodium 
ethoxide  on  amylene  nitrosate ;  it  separates  from  alcohol  in  well- 
defined,  transparent  crystals,  melts  at  67 — 6S°,  and  boils  at  129 — lo4^ 
under  a  pressure  of  25  mm.,  and  at  120 — 122°  under  a  pressure  of 
11  mm. ;  it  is  insoluble  in  soda.  Its  molecular  weight  was  de- 
termined by  Raoult's  methods  and  its  vapour  density  by  Meyer's 
method,  employing  the  vapour  of  amyl  acetate  and  of  diphenylamine  ; 
the  results  showed  beyond  doubt  that  the  compound  has  the  mole- 
cular formula  CmHigNoO),  but  clearly  indicated  a  dissociation  of  the 
molecule  under  the  conditions  of  the  experiment ;  the  solid  com- 
pound obtained  by  the  condensation  of  the  vapour  of  the  /J-oxime, 
which  had  been  heated  to  the  boiling  point  of  diphen3damine,  was 
found  to  be  the  a-oxime.  The  dibromide,  CiuHiijiS'30..Br2,  prepared  by 
treating  the  y3-oxime  with  bromine  in  glacial  acetic  acid  solution, 
separates  from  dilute  alcohol  in  crystals  melting  at  102°  ;  when  boiled 
with  alcoholic  potash,  it  loses  1  mol.  of  hydrogen  bromide,  and  is  con- 
verted into  the  6ro»;o-derivative,  CiuHnNoOoBr,  which  crystallises  in 
colourless  prisms  and  melts  at  87°. 

The  <^j-ox'i)ne  ci^ystallises  from  alcohol  in  colourless  needles,  melts  at 
111°,  and  is  only  moderately  easily  soluble  in  cold  alcohol,  and  in- 
soluble in  water  and  alkalis.  Molecular  weight  determinations  by 
Raoult's  method  gave  results  agreeing  with  those  required  by  a 
compound  of  the  molecular  formula  CisHaiNsOs,  but  the  complex 
molecule  easily  undergoes  dissociation  on  heating,  the  compound 
being  converted  into  the  a-oxime.  The  dibromide,  Ci3H27N303Bro, 
separates  from  dilute  alcohol  in  crystals  and  melts  at  82°;  when 
heated  for  a  short  time  with  alcoholic  potash,  it  is  converted  into  the 
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Jromo-deiivative,   CiaHoGNsOaBr,   wliicli    crystallises   from   alcohol   in 
needles  and  melts  at  102°.  '  F.   S.  K. 

Condensation  of  Guanidine  with  Ethereal  Salts  of/^-Ketonic 

Acids.    Uy.T.  Jaimki;  (A)malen,  262,  Siib — 372). — luiidomethjluracil, 

Pf )  —  \^TT 
CH<^p^r  _^yT>C!NH,  is  deposited  in  crystals  when  gnanidine  carb- 
onate (8  g-rams)  is  heated  for  four  liovirs  with  an  alcoholic  solution 
of  ethyl  acetoacetate  (12  grams)  (compare  Kohler,  Ber.,  19,  220). 
It  crystallises  in  prisms,  melts  at  270'"'  with  decomposition,  and  is 
readily  soluble  in  alkalis  and  hot  water,  but  only  sparingly  in 
alcohol  and  cold  water,  and  insoluble  in  ether.  The  hydrochloride, 
€5117X30,1101,  forms  long,  colourless  crystals  and  melts  at  295^  The 
acid  sulphate,  O5II7N3O.H..SO4,  crystallises  in  small  plates  and  melts 
at  180°.  The  nitrate,  03H7NaO,HI^03,  crystallises  from  warm,  dilute 
nitric  acid  in  colourless,  lustrous  needles,  explodes  at  120°,  and  is  de- 
composed by  boiling  water. 

Bromimidoiuethyluracil,  CsHsBrNsO,  is  obtained  when  imidomethyl- 
uracil  is  ti'eated  with  excess  of  anhydrous  bromine;  it  is  a  yellowish 
powder,  only  very  sparingly  soluble  in  water,  and  when  heated  with 
concentrated  ammonia  at  200°,  it  is  converted  into  an  amido-com- 
pound  which  melts  at  275". 

0('XTTV1V1T 
Dibromohydroxyimidomethylurncil,    XH<^p>^       pp^^OMe'OH,  is 

formed,  together  with  the  bromo-derivative  just  desci'ibed,  when  imido- 

methylnracil    is    suspended    in    water   and    bromine    added  until   a 

permanent   coloration    is    produced ;     it    crystallises    from    water    in 

colourless    needles,    melts    at    160°,    and    is    decomposed    by   boiling 

alcohol,  being  converted  into  bromimidomethyluracil. 

A  compound  of  the    composition    (05H6N30Me)2,Hl    is    obtained 

when  imidomethyluracil  is  heated  with  excess  of  methyl  iodide  for 

some  hours  at  140°,  the  solution  evaporated,  and  the  residue  recrys- 

tallised   from   hot  water;  it  melts   at  212",   and  is  decomposed   by 

potassium   carbonate  yielding  methyUmidouracil,  OsHglSrsOMe,  which 

crystallises  from  hot  water  in  long,  lustrous  prisms  and  melts  at  312°. 

The  hydrochloride,  OoHgN^aOMe.HOl  +  HoO,  is  a  crystalline  compound 

readily   soluble  in    water.     The    snlpliate,    (05H6N30Me)2.HoS04,    is 

crystalline  and  melts    at  270°.       When   methylimidomethyluracil  is 

heated  with  a  solution  of  barium  hydroxide,  it  is  decomposed  with 

evolution  of  methylamine. 

fO  —  IVTT 
Lnidodimethyluracil,    OMe-^p^j-  .-v-tt^O!XH,  can  be  prepared  by 

heating  guanidine  carbonate  with  an  alcoholic  solution  of  ethyl 
methylacetoacetate ;  it  separates  frona  alcohol  in  spherical  aggre- 
gates, melts  at  320°,  and  is  almost  insoluble  in  water,  alcohol,  and 
ether.  The  acid  sulphate,  06119X30,112804,  crystallises  in  small, 
colourless  needles,  and  melts  at  265°.  The  nitrate,  CeHgNsOjHNOj, 
crystallises  from  warm  dilute  nitric  acid  in  lustrous  plates  melting 
at  200°. 

Imidophenyluracil,  C10H9X3O,  prepared  by  treating  guanidine  carb- 
onate with  ethyl  benzoylacetate,  is  an  amorphous  powder ;  it  melts_at 


1003  ABSTRACTS  OF  CHEMICAL  PAPERS. 

294°,    aud  is  insoluble  in  water,  alcohol,   and   ether,  but  soluble  in 
acids,  forming  salts.  F.   S.  K. 

"Rubeanic  Acid."  By  O.  "Wallach  and  G.  Reixharpt  {Annalen, 
262,  35-4 — 364). — The  following  experiments  show  that  the  red  com- 
pound (■' rubeanic  acid,  rubeanwasserstoff ")  obtained  by  the  com- 
bination of  cyanoeen  and  hydrogen  sulphide  behaves  in  many  reactions 
as  if  it  were  dithioxamide,  XHo-CS'CS'XHo  (compare  Epliraim,  this 
vol.,  p.  831)  ;  the  sodium  derivative,  on  the  other  hand,  has  doubtless 
the  constitution  SXa"CrXH)"C(XHj'SXa  ^compare  Wallach,  Ber.,  13, 
528). 

mhenziildithioxa-.nide,  CtHt'XH-CS-CS-XH-CtH,,  is  formed,  with 
evolation  of  ammonia,  when  dithioxamide  (rubeanic  acid)  is  heated 
with  benzylamine  in  alcoholic  solution,  and  also  when  dibenzyl- 
oxamide  (m.  p.  219^)  is  melted  with  phosphorus  pentasulphide  ;  it 
separates  from  hot  ethyl  acetate  in  yellowish-red  crystals,  melts  at 
115^  and  is  only  sparingly  soluble  in  warm  alcohol,  but  more  readily 
in  ether.  It  is  insoluble  in  aqueous,  but  readily  soluble  in  alcoholic 
potash,  the  salt  thus  obtained  being  decomposed  by  carbonic  an- 
hydride ;  its  alcoholic  solution  gives  precipitates  with  lead  acetate  and 
mercuric  chloride. 

iJimethylditliioxamide,  XHMe-CS'CS'XHMe,  can  be  prepared  by 
Tvai'ming  dithioxamide  with  methylamine  in  dilute  alcoholic  solution, 
and  also  by  treating  the  compound  XHMe'CClo'CClo'XHMe  (compare 
Wallach  and  Pirath,  Ber.,  12,  1063)  with  hydrogen  sulphide  ;  it  forms 
yellow  crystals,  melts  at  140',  and  is  readily  soluble  in  alkalis,  but 
only  sparingly  in  alcohol.  TVhen  boiled  with  benzylamine,  it  is  con- 
vei'ted  into  dibenzyldithioxamide  with  evolution  of  methylamine. 

Diethyldithioxamide,  XHEt'CS"CS"XHEt,  prepared  by  analogous 
reactions,  forms  yellowish-red  crystals,  melts  at  58°,  and  is  readily 
soluble  in  alcohol,  ether,  benzene,  and  chloroform,  but  more  sparingly 
in  light  petroleum,  and  almost  insoluble  in  water:  it  dissolves  freely 
in  cold  alkalis  yielding  compounds  which  are  decomposed  by  carbonic 
anhydride. 

Diamyldithioxamide,  CsHu'XH'CS'CS'XH'CoHn,  prepared  by 
warming  dithioxamide  with  amylamine  in  alcoholic  solution,  crystal- 
lises in  red  prisms  and  melts  at  60". 

IsodimetTtyldlpropylditliioxamide,  SPr'C(XMe)*C(XMe)'SPr,  can  be 
obtained  by  boiling  dimethyldithioxamide  with  sodium  ethoxide 
(2  mols.)  and  propyl  chloride  (2  mols.)  until  the  separation  of 
sodium  chloride  is  at  an  end ;  it  is  a  yellowish  oil. 

Isotetretlvjlditliioxamide,  SEt'C(XEt)*C(XEt)"SEt,  can  be  prepared 
from  diethyldithioxamide  and  ethvl  iodide  in  like  manner  ;  it  is  an 
oil.  "  F.  S.  K. 

Isomerism  of  Thioaldehydes.  By  E.  Balmaxx  and  E.  From.m 
(Ber.,  24,  1419 — 1430;  compare  next  abstract  and  p.  1050). — Form- 
aldehyde and  acetone  each  yield  only  one  trithio-derivative  ;  acet- 
aldehyde  and  benzaldehyde,  however,  yield  three,  as  will  be  shown 
later  (this  vol.,  pp.  1010  and  1050).  Marckwald's  -/-trithioacetaldehyde 
is  merely  impure  a-trithioacetaldehyde.  The  compound  at  present 
termed  a-trithiobenzaldehyde  is  in  reality  a  polymeric  derivative  of 
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high  molccnliir  weiglit,  -whilst  the  7-trithiohenzaldehyde  (m.  p.  107") 

of  the  authors,   from   its    close  analogy  with   a-trithioacetaklehyde, 

v,'ill  in  future  be  termed  the  a-form.       The  trithiobenzaldehydes,  on 

heating  with  copper,  are  decomposed  quantitative!}'  into  cinuamene, 

S 
but  this  is  no  proof  of  their  having  the  formula  CHPh<^^]>CHPh, 

since  similarly  constituted  compounds,  by  simple  heating,  are  converted 
into  substances  of  lower  molecular  weight.  It  has  also  been  shown 
that  the  formation  of  polymeric  thioaldehjdes,  by  the  dction  of 
hydrogen  sulphide  on  aldehydes  in  aqueous  solution,  is  not  direct, 
but  is  preceded  by  the  formation  of  mercaptans  or  bydroxv- 
raercaptaiis  ;  under  the  influence  of  condensing  agents,  these  com- 
pounds then  polymerise  with  elimination  of  hydrogen  sulphide  or 
water  respectively. 

Molecular  weight  determinations  have  proved  that,  by  the  inter- 
action of  hydrogen  sulphide  and  aldehydes,  in  presence  of  hydro- 
chloric acid,  trithio-derivatives  are  exclusively  formed,  and  that  they 
exist  in  two  isomeric  modifications,  the  a-  or  lower  melting  isomerides 
are  obtained  in  largest  quantity  at  low  temperatures,  and  are  con- 
verted into  the  /^-modifications  b_y  the  action  of  iodine  and  similar 
substances ;  the  more  stable  isomeindes  are  formed  in  greatest 
proportion  in  excess  of  hydrochloric  acid,  and  crystallise  with 
1  mol.  benzene. 

The  researches  of  Kliuger '  have  shown  that  the  ti'ithiacetic 
aldehydes  are  substitution  products  of  trithioformaldehyde  (trithio- 

methylene),  which  has  the  formula  S<^pTr'.o!>CH2 ;  the  isomerism 

of  the  compounds  is  evidently  geometric,  and  is  not  dependent  on 
the  sulphur  atoms.  These  substances  may  therefore  be  regarded  as 
affording  the  simplest  example  of  isomerism,  similar  to  that 
developed  by  v.  Baeyer  in  the  case  of  the  hydrophthalic  acids,  and 
his  system  of  nomenclature  may  be  conveniently  employed  to 
distinguish  the  various  modifications. 

Mono-substitution  derivatives  of  trimethylene  or  trithiomethylene 
can  only  exist  in  one  form  ;  di-  and  tri-substitution  products  may  exist 
in  two  forms  unless  two  substitution  groups  are  linked  to  the  same 
carbon  atom ;  tetra-substitnted  derivatives  resemble  the  di-substitu- 
tion  products  ;  whilst  penta-  and  hexa-derivatives  are  incapable  of 
occurring  in  geometrically  different  forms.  The  foregoing  applies 
only  when  the  substituting  groups  are  alike ;  if  unlike,  the  number  of 
isomerides  is  considerably  increased. 

The  following  diagrams  represent  the  possible  forms  of  trisubsti- 
tuted  trithiomethylene;  the  present  /i-trithioaldeh3'des,  being  the 
moi'e  stable  compounds  are  ranged  in  the  trans-  or  fumaroid  class. 
The  carbon  atoms  are  assumed  to  occupy  the  corners  of  the  triangle, 
the  thin  lines  representing  methylene  hydrogen,  the  thick  ones  the 
substituting  groups  : — 
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a-Cis-  or  maleinoid 
form. 


-Trans-  or  fumaroid 
form. 


!N  o  isomerism. 


Besides  the  difference  in  pliysical  propei^ties,  tlie  two  forms  may- 
further  -be  distinsnisbed  by  the  fact  tbat,  on  oxidation,  the  cis- 
<;onipound  conkl  only  yield  one  disulpbone  sulphide,  whilst  the  trans- 
derivative  should  give'two,  corresponding  with  the  formulae 


& 


resjoectively. 


The  following  table  shows  all  the  trithioaldehydes  at  present  known  ; 
those  marked  *  are  described  for  the  first  time  by  the  authors  in  the 
following  papers  : — 


Aldehrcle. 


a-  or  cis-forui. 


Acetic 

Benzoic   

Parametlioxybenzoic   , 

Orthometlioxybenzoic 

Ortliisobutoxybenzoic. 

Cinnamic • 

Formic 

Acetone 


o-trithioacetaldeliYde  (m.  p. 

101") ' 

*o-iritiiiobenzaldebvde(m.p. 

167") ' 

*a-tritliioparametbos;Tbenz- 

aldebyde  (m.  p.  127^)  . .  . . 
*o-tritbioetbometliox_Tbenz- 

aldehyde  (m.  p.  157°)  . . . . 
♦n-trithioetbisobutosTbenz- 

aldehyde  (m.  p.  142=) 

*a-tritbiocinuamaldebjde 

(m.  p.  167') 


/3-  or  tiiins-form. 


/3-tritbioacetaldeliyde  (m.  p. 

125°). 
)8-tritbiobenzaldehyde  (m.  p. 

225°). 
*/3-trithioparametboxybenz- 

aldebyde(m.  p.  183°). 
*)3-tritbiortbometboxTbenz- 

aldebvde  (m.  p.  224°). 
*;3-tritbiortbisobiitoxybenz- 

aldebTde(m.  p.  163°). 
*^-ti-itbiocinuamaldebTde 

(m.  p.  213°). 


trithiometbylene  (m.  p.  216°). 
tritbioacetone  (m.  p.  24°). 


J.  B.  T. 
Trithio-derivatives  of  Acetaldehyde  and  Polymeric  Thio- 
formaldehyde.  By  E.  Baumaxx  and  E.  Fp.omm  (Her.,  24, 14.57 — 1469  ; 
compare  preceding  abstract). — Marckwald  has  stated  that  three  pro- 
ducts are  formed  on  heating  thialdine  thiocyanate  in  aqueous  solu- 
tion •  these  are  thiacetaklehyde,  -/-trithiacetaldehyde,  and  a  compound 

of  the  formula  XH:C<^.pj_j^j-^>S.      The  authors  have  repeated  this 

■work,  and  have  found  that,  during  the  decomposition  of  the  thialdine 
salt,  hydrogen  sulphide  is  evolved.  Marckwald's  thiacetaldehyde 
contains  ordinary  aldehyde,  and  may  be  separated  by  treatment  with 
Avater,  which  converts  the  thiacetaldehyde  into  a  hydroxymercaptan ; 
the  constitution  of  this  is  uncertain,  but  it  is  undoubtedly  a  compli- 
cated polymeride  of  hydroxyethylidene  mercaptan,  SH-CHo-CHo-OH. 
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On  treatment  of  this  compound  with  concentrated  hydrochloric  acid, 
a-trithiacetaldehvde  is  formed  (m.  p.  101 — 102°),  instead  of  the 
-/-derivative,  and  is  readily  purified  by  crystallisation  from  acetone. 
Thiacetaldehyde,  on  treatment  with  hydrochloric  acid,  also  yields 
a-trithiacetaldehyde.  and  not  the  -/-compound  as  stated  by  Marckwald. 
An  examination  of  the  second  product  (see  above)  obtained  by  the 
decomposition  of  thialdine  thiocyanate  shows  that  it  is  simply  impure 
a-trithiacetaldehyde  ;  three  different  preparations  melted  at  71 — 72°, 
73 — 74°,  and  76 — ll"^,  but,  after  recrystallisation  fi-om  acetone,  they 
all  melted  at  lOF.  The  impurity,  although  sufficient  to  lower  the 
melting  point,  does  not  affect  the  analytical  results.  A  compound 
(ra.  p.  75 — 76°)  prepared  by  Poleck  and  Thiimmel  by  the  action  of 
hydrogen  sulphide  on  vinylmercuric  oxychloride  in  hydrochloric  acid 
solution  is  also  without  doubt  a-trithiacetaldehyde. 

The  polymeric  thioformaldehyde  of  Wohl  is  insoluble  in  all  menstrua, 
including  naphthalene  ;  it  is  not  volatile  with  steam,  decomposes  on 
heating  slightly  above  its  melting  point,  and  is  oxidised  with  diffi- 
culty, yielding  sulphuric  acid  and  methylenedisulphoiiic  acid.  The 
trithioaldeliydes  of  the  aliphatic  series  are  all  converted  on  oxidation 
into  disulphone  sulphides  or  trisulphones.  Wohl's  substance  is 
rather  to  be  regarded  as  a  complicated  polymeric  compound  or  as  a 
mixtui-e,  since  different  preparations  melt  at  various  temperatures 
laetween  175^  and  186°. 

Trithiacetaldehyde  is  therefore  proved  only  to  exist  in  two  forms, 
corresponding  in  this  respect  with  the  aromatic  trithioaldehvdes, 
whilst  only  one  trithioformaldehyde  is  known.  J.  B.   T. 

Dimethylacrylic  Acid  from  Isovaleric  Acid.  By  E.  Dlvillier 
(Compt.  rend.,  112,  1012). — In  the  preparation  of  am'ido-acids  from 
isovaleric  acid,  the  yield  was  less  satisfactory  than  in  the  case  of  normal 
butyric  or  propionic  acids.  It  was  thought  that  this  was  due  to  the 
ibrmation  of  dimethylacrylic  acid,  as  in  the  action  of  trimethylamine 
on  ethyl  broraisovalerate  (Abstr.,  1890,  956).  Preparing  the  amide 
in  the  usual  manner  fj-om  isovaleric  acid,  before  liberatino-  the  amido- 
acid,  the  liquid  was  distilled;  the  distillate  yielded  an  oily  liquid 
scarceh'  soluble  in  water,  distilling  at  175 — 195°,  absorbino-  bromine 
and  iodine,  and  partially  crystallising.  The  crystals  have  the  compo- 
sition and  properties  of  dimethylacrylic  acid.  The  action  of  ammonia 
on  normal  a-bromo-acids  has  not  given  unsaturated  acids.  Ammonia 
acting  on  broniisobutyric  acid,  yields  an  unsatux'ated  acid,  which  is 
now  under  investigation.  ~\Y_   'p_ 

Distillation  of  the  Potassium  Hydrogen  Salts  of  some  Acids 

of  the  Oxalic  Series.     By  G.  Wjsbar  (Annaleii,  262,  219—232). 

It  has  been  stated  by  Claus  (Annalen,  191,  48)  that  at  a  high  tem- 
perature glataric  acid  is  decomposed  into  carbonic  anhydride  and 
butyric  acid ;  the  authors  made  a  number  of  experiments  under 
various  conditions  in  order  to  ascertain  Avhether  both  normal  and 
isobutyric  acid  are  formed  on  heating  pare  glutaric  acid,  but  thev 
were  unable  to  detect  the  presence  of  either  compound  in  the  products 
of  decom2:)osition. 
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The  beliaviour  of  several  pofcassinin  hydrogen  salts,  at  a  temperature 
of  about  260°,  was  then  investigated  qualitatively  and  quantitatively, 
the  dry  salt  being  heated  in  a  glass  distilling  flask  in  tlie  vapour  of 
amyl  benzoate,  and  the  gaseous  and  liquid  products  collected. 

Anhydrous  potassium  hydrogen  oxalate  is  quickly  decomposed  into 
potassium  oxalate,  v\-ater,  formic  acid,  carbonic  oxide,  and  carbonic 
anhydride. 

Anhydrous  potassium  hydrogen  malonate  is  also  quickly  decom- 
posed, the  principal  products  being  potassium  acetate  and  carbonic 
anhydride,  but  a  small  quantit}*  undergoes  decomposition  into  jDotas- 
sium  malonate,  acetic  acid,  and  carbonic  anhydride. 

Potassium  hydrogen  succinate  is  much  more  slowly  decomposed, 
yielding  carbonic  anhydride,  an  aqueous  and  an  oily  distillate,  and 
non-volatile  compounds.  When  the  distillate  is  boiled  with  water,  a 
very  small  quantity  of  an  acid,  probably  propionic  acid,  passes  ovei-, 
together  with  a  brown,  neutral  oil,  which  has  approximately  the  com- 
position CiqHuO,  and  a  little  succinic  acid  remains  in  solution.  The 
non-volatile  residue  contains  potassium  succinate  and  one  or  moi'e 
acid  subtances  of  high  molecular  weight. 

One  of  these  acids  can  be  isolated  by  extracting  the  residue  with 
boiling  alcohol,  evaporating  the  cold,  filtered  solution,  dissolving  the 
residue  in  sodiam  carbonate,  and  then  acidifying  with  hydrochloric 
acid,  when  it  is  deposited  in  the  form  of  an  amorphous,  light- 
coloured  precipitate;  it  is  dissolved  in  alcohol,  fractionally  precipi- 
tated from  the  solution  with  light  petroleum,  dissolved  in  ammonia, 
and  then  reprecipitated  with  hydrochloric  acid.  It  is  thus  obtained 
in  the  form  of  a  bi'ownish,  amorphous  powder,  which  has  the 
composition  CjtjHijnOj,  is  insoluble  in  water,  and  decomposes  on  heat- 
ing ;  the  silver  salt,  CogHogAgOg,  is  a  reddish-brown,  jelly-like  suli- 
stance.  The  portion  of  the  original  residue  which  is  not  dissolved  by 
the  boiling  alcohol  also  contains  amorphous  substances  of  high 
molecular  weight,  two  of  which  were  isolated  and  analysed  ;  the  one 
gave  results  agi-eeing  with  those  required  by  a  compound  of  the  com- 
position C26H3„06  or  CoeHsnOe,  and  had  an  acid  character ;  the  other  is 
a  brown  powder,  insoluble  in  alkalis,  the  composition  of  which  may 
be  represented  by  the  formula  C27H311O5. 

Potassium  hydrogen  glutarate  is  decomposed  at  260°  with  evolution 
of  cai'bonic  anhydride  ;  the  distillate  contains  only  traces  of  a  volatile 
acid,  and  the  residue  consists  of  potassium  glutarate  and  dark,  acid, 
condensation  products.  F.   S.   K. 

Ethyl  Hydrogen  Malonate  and  Ethyl  Potassium  Malonate. 
By  G-.  j\Iass(i[.  (C'o)«^_)/.  rt'ud.,  112,  734— 735). — PJthyl  hydrogen  malon- 
ate is  obtained  by  adding  to  ethyl  potassium  malonate  the  calculated 
quantity  of  sulphuric  acid,  evaporating  in  a  vacutim  in  presence  of 
sulphuric  acid,  and  extracting  with  ether.  The  ethereal  solution  is 
first  distilled,  and  afterwards  allowed  to  evaporate  spontaneously. 
Ethyl  hydrogen  malonate  is  left  as  a  slightly  viscous  liquid  with  a 
feeble,  aromatic  odour;  sp.  gr.  at  O''  =  1-201;  refractive  index  at 
22",  for  white  light  =  1-333,  for  D  =  1-337;  heat  of  dissolution 
4-0-60  Cal. ;  heat  of  neutralisation  by  potash  -|-13-45  Cal.,  a  number 
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practically   tlie   same    as    the   heat   of    neatralisation    of   potassium 
li\  flrogen  malonate. 

Potassium  ethyl  malonate  is  obtained  in  colourless  lamellae,  very 
soluble  in  water,  bj  evaporatintr  a  solution  of  ethyl  hydroofen  malon- 
ate that  has  beenexnctlv  neutralised  with  potash.  Heat  of  dissolution, 
-0-6r>,  and  hence  CsH.EtOt  liq.  +  KOH  sol.  =  CH.O^KEt  sol. 
4-  H2O  sol.  develops  +  2-5(3  Cal.,  a  number  practically  identical  with 
the  heat  of  formation  of  hydrogen  potassium  malonate,  +27  b  Cal.,  but 
distinctly  orreater  than  the  heat  of  formation  of  normal  potassium 
malonate  from  liyitrogen  puta.^sium  malonate,  -r'20'7  Cal. 

C.  H.  E. 

Decomposition  of  Glutaric  Acid  and  Succinic  Acid  by  Sun- 
light in  Presence  of  a  Uranium  Salt.  By  G.  Wisbai:  (Anualen, 
262.  2.j2 — '2'-'.tj). — A(  eunliiiLT  to  Sot-kamp  (Annalen,  133,  25-t),  an 
nqueous  .solntiuu  of  glutaric  acid  undergoes  decomposition  in  sunlight 
in  presence  of  a  uranyl  .salt,  with  formation  of  butyric  acid  and  evolu- 
tion of  carbonic  anhydride.  The  authors  have  investigated  this 
reaction  more  cloj^ely,  and  find  that  normal  butyric  acid,  but  no  iso- 
butyric  acid,  is  formed,  with  evolution  of  carbonic  anhydride  and 
small  quantities  of  propane  ;  the  last-named  compound  is  produced 
by  the  decomposition  of  some  of  the  butyric  acid  iu  presence  of  sun- 
light and  uranyl  nitrate.  F.  S.  K. 

Hydrolysis  of  Ethereal  Salts  of  Polybasic  Acids.  Br  W. 
L<i<.~:kx  and  A.  Kohler  (Anaalen.  262.  T.'O — 21'.»j. — The  following 
experiments  were  mnde  with  the  object  of  ascertaining  whether  the 
course  of  hydrolysis  of  a  mixed  ethereal  salt,  .such  as  methyl  ethyl 
succinate,  is  dependent  on  the  nature  of  the  alcohol  radicles,  and  also, 
whether  in  the  case  of  .such  ethereal  >alts  as  methyl  ethyl  glutavate, 
of  wh  ch  there  exist  theoretically  two  i.->omerides,  the  course  of  hydi"o- 
lysis  is  determined  by  the  nature  of  the  alcohol  radicle,  as  well  as  by 
the  .structure  of  the  molecule. 

The  method  of  preparation  of  mmy  of  the  ethereal  salts  which 
were  examined  in  this  lesearch  has  been  previou.sly  described  bv 
Wiens  (Ahstr..  1890,  102;. 

When  methyl  ethyl  suc<  inate  (45  gi-ams,  2  mols.)  is  shaken  with  a 
solution  of  barium  hydroxide  (4;-}  gi-aius,  1  mol.)  in  water  (1  litre) 
until  the  reaction  is  complete,  barium  succinate  (l."?"2  grams)  Ls  formed 
by  the  complete  hydrolysis  of  a  portion  (9t>  gi-ams)  of  the  ethereal 
salt,  but  an  equal  quantity  (96  srams)  remains  undecomposed,  and  a 
large  quantity  (about  26  grains)  is  converted  into  a  mi.xture  of  ethyl 
and  methyl  barium  succinates,  of  which  the  former  is  present  in  the 
larger  proportion;  a  quantiiative  examination  showed  that  methyl 
and  ethyl  alcohols  were  libei-ated  in  the  hydrolysis  in  the  molecular 
proportion  100  :  72,  approximately. 

When  ethyl  propyl  succinate  (47  grams,  2  mols.)  is  treated  in  like 
manner  with  a  solution  of  barium  hj^droxide  (38'3  grams,  1  mol.)  in 
water  (1  litre),  about  one-half  of  the  ethereal  salt  is  completely  con- 
verted into  bariitm  succinate,  the  remainder  being  undecomposed ; 
when  a  more  dilute  solution  of  baiium  hydroxide  is  employeil,  a  con- 
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siderable  quaiitity  of  a  mixture  of  ethyl  and  propyl  barium  succinate 
is  also  formed. 

It  has  been  observed  by  Salomon  (Ber.,  8,  1508)  that  methyl 
potassium  oxaUite  is  formed  on  treating  ethyl  oxalate  with  a  methyl 
alcoholic  solution  of  potassium  methoxide  ;  the  authors  find  that  an 
analogous  reaction  takes  place  in  the  case  of  other  oxahites.  'Propyl 
oxalate,  for  example,  is  converted  into  methyl  potassium  oxalate  by 
an  anhydrous  methyl  alcoholic  solution  of  potassium  methoxide,  and 
into  ethyl  potassium  oxalate  by  an  ethyl  alcoholic  solution  of  potas- 
sium ethoxide.  When  ethyl  oxalate  is  treated  with  a  solution  of 
potassium  propoxide  in  propyl  alcohol,  propyl  potassium  oxalate  is 
formed  ;  metliyl  oxalate  is  converted  into  ethyl  potassium  oxalate  by 
an  alcoholic  solution  of  potassium  ethoxide,  and  when  treated  with  a 
solution  of  potassium  in  propyl  alcohol,  it  yields  propyl  potassium 
oxalate.  Such  reactions  as  these,  taking  place  as  they  do  in  presence 
of  excess  of  a  particular  alcohol,  may  be  modified  considerably  by 
changing'  the  conditions,  as  is  shown  by  the  following  facts: — (1.) 
When  propyl  oxalate  is  treated  with  a  methyl  alcoholic  solution  of 
potassium  methoxide  mixed  with  three  volumes  of  propyl  alcohol,  a 
mixture  of  methyl  and  propyl  potassium  oxalate  is  deposited.  (2.)  On 
treating  a  mixture  of  propyl  alcohol  and  pi-opyl  oxalate  with  an 
alcoholic  solution  of  potassium  ethoxide,  both  propyl  and  ethyl  potas- 
sium oxalates  are  formed  ;  if,  on  the  other  hand,  a  mixture  of  methyl 
alcohol  and  methyl  oxalate  is  treated  with  a  solution  ot  potassium 
propoxide  in  propyl  alcohol,  methyl  potassium  oxalate  is  deposited  in 
an  almost  pure  condition.  (3.)  When  excess  of  ethyl  oxalate  is 
treated  with  a  small  quantity  of  a  methyl  alcoholic  solution  of 
potassium  methoxide,  the  principal  product  is  ethyl  potassium 
oxalate. 

When  ethyl  oxalate  is  treated  with  anhydrous  potassium  ethoxide, 
a  small  quantity  of  a  liquid,  having  the  properties  of  ethyl  ether, 
is  obtained;  it  would  seem  therefore  that  the  formation  of  the  alkyl 
potassium  oxalate  in  the  reactions  described  above  may  be  expressed 
by  the  equation  CoOjEtj  +  KOEt  =  C.OiEtK  +  Et,0. 

When  ethyl  propyl  oxalate  is  treated  with  phosphorus  penta- 
chloride,  both  ethyl  chloride  and  propyl  chloride  are  evolved,  and 
there  remains  a  mixture  of  the  chlorides  of  ethyl  hydrogen  and 
propyl  hydrogen  oxalate. 

Methyl  carbonate  is  decomposed  by  an  alcoholic  solirtion  of  potas- 
sium ethoxide,  yielding  a  mixture  of  methyl  and  ethyl  potassium 
carbonates;  under  the  same  conditions,  ethyl  glutarate  yields  small 
quantities  of  ethyl  potassium  glutarate,  and  a  large  quantity  of  potas- 
^ium  glutarate;  when  methyl  glutarate  is  treated  with  barium  meth- 
oxide, barium  glutai'ate  is  formed  in  large  quantitits,  together  with 
the  barium  methyl  salt. 

l<]thyl  clihydragi'ii  phosphafe  can  be  obtained  by  decomposing  the 
barium  ethyl  salt,  liaEtl'Oj  -|-  GHoO,  with  the  tlieoi'eticial  quantity  of 
dilute  sulphuric  acid,  and  evaporating  the  filtered  solution;  it  is  a 
very  deliquescent,  readily  fusible,  crystalline  compound. 

liarium,  dietuyl  phospJiate  is  easily  prepared  by  decompcsing  triethjl 
phosphate  with  an  aqueous  solution  of  barium  hydroxide,  and  evapo- 
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rntinof  the  filtered  solution  ;  the  free  acid  could  not  be  obtained  in 
crystals,  but  the  silver  salt,  AgEt^POa,  crjstiillises  in  needles. 

Methyl  silver  phosphate  is  a  colourless,  cr3stalline  compound  spar- 
ingly soluble  in  water. 

Barium  dimethijl  phosphate,  (MeiP04)2Ba,  prepared  from  the  tri- 
methyl  salt,  is  readily  soluble  in  water,  but  is  precipitated  from  the 
solution  on  the  addition  of  alcohol  ;  the  correspondinj^  silrer  salf, 
A,Q^^IejP04,  crystallises  from  water,  in  which  it  is  readily  soluble,  in 
plates. 

Dihenzyl  hydrogen  phosphate,  (C:H;)2HP04,  can  be  prepared  by 
shaking  tribenzyl  phosphate  with  hot.  very  concentrated  potash,  and 
decomposing  the  potassium  salt  obtained  in  this  wny  with  liydro- 
chloric  acid  ;  it  crystallises  in  needles  or  prisms,  nielis  at  7% — 79°, 
and  is  readily  soluble  in  ah  ohol  and  ether,  but  only  sparingly  in 
water.  The  rnlcium  salt,  [(C7H;;2P04],Ca  +  6H,.0,  and  the  barium 
salt  are  crystalline,  and  soluble  in  hot  water,  but  the  silver  salt  is 
only  sparingly  soluble.  The  normal  salts  of  dibenzyl  hydrogen  phos- 
phate are  very  stable;  potassium  dibenzyl  phosphate,  for  example,  is 
not  decomposed  even  on  prolonged  heating  Avith  excess  of  concen- 
trated potash. 

Tribenzyl  phosphate,  (C7H7)3P04,  is  prepared  by  warming  silver 
phosphate  with  an  ethereal  solution  of  benzyl  cldoride ;  it  forms  large, 
prismatic  crystals,  melts  at  64°,  and  is  soluble  in  the  ordinary  organic 
solvents,  but  insoluble  in  water. 

Ethyl  dimethyl  phosphate,  Et^re2P04,  can  be  obtained  by  ti'eating 
ethyl  disilver  phosphate  with  methyl  iodide,  or  by  treating  silver 
dimethyl  ])liosphate  with  ethjd  iodide  ;  it  boils  at  203"3°,  and  its  specific 
gravity  is  \\lb'l  at  0°.  On  hydrolysis  with  an  aqueous  solution  of 
barium  hydro.xide,  it  is  easily  converted  into  bariuna  ethyl  methyl 
phosphate  with  liberation  of  methf  I  alcohol :  ethyl  methyl  hydrogen 
jdiosphate  is,  however,  a  very  stable  compound,  and  is  not  decomposed 
by  bases,  so  that  it  would  seem  fiom  these  facts  that  one  of  the  alkyl 
groups  in  the  normal  ethereal  salts  is  combined  differently  to  the 
others. 

Methyl  diethyl  phosphate,  MeEt2P04,  prepand  from  methyl  disilver 
phosphate,  or  from  silver  diethyl  i)hosphate,  is  a  colourless  liquid  of 
sp.  gr.  1'1282  at  0°,  and  boils  at  2U8  2"^  under  a  pressure  of  7o9"7  mm. ; 
on  hydrolysis  with  a  solution  of  barium  hydroxide,  it  yields  raeihyl 
ethyl  barium  phosphate. 

diethyl  dibenzyl  pjhosphate,  jMe(C7H7)2P04,  is  formed  when  an 
ethereal  solution  of  benzyl  chloride  is  wanned  with  methyl  disilver 
pho.'iphate,  and  when  silver  dibenzyl  phosphate  is  treitted  with  methyl 
iodide;  it  is  a  brownish  oil  of  sp.  gr.  1"20U5  at  0°,  and  canuot  be  dis- 
tilled. It  is  much  more  difficult  to  hydiolyse  than  the  ethereal  salts 
described  above,  but  when  shaken  with  hot,  very  concentrated  potash, 
it  is  converted  into  potassium  dibenzyl  phuspliate.  F.   S.   K. 

Symmetrical  Dirrethylglutaric  Acid  and  Trimethylsuccinic 
Ac:d.  By  K.  Ai  wei«  and  E.  Kub.ner  {B,r.,  24,  19:^0—1937;.— The 
autlu  rs  have  determined  the  nature  of  tl  e  acid  obtained  by  the  action 
of  a-bromisobutvric  acid  on  ethyl  sodium  methylmalonate  and  hydro- 
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Ivsis  of  the  product  by  boiling  with  acids,  concerning  which  acid  many 
diiferent  opinions  have  been  put  forward.  They  find  that  this  acid  is 
identical  with  the  svmnietrical  dimetliylglutaric  acid(m.  p.  102—104°) 
which  Zelinsky  (Abstr.,  1890,  132)  has  prepaved  from  ethyl  a-cvano- 
propionate  and  niethvlene  iodide.  They  have  prepnred  some  quantitv 
of  the  acid  from  a-bromisobutyric  acid  and  ethvl  sodium  methyl- 
malonate.  It  melts  at  102 — lOo",  yields  an  anhydrirle  melting  at  95°, 
and  the  latter,  when  boiled  with  water,  is  converted  to  an  acid  which 
melts  at  127'o — 128°.  Both  these  acids  yield  the  same  anhydride. 
By  heating  the  acid  melting  at  127 — 128°  with  hydrochloric  acid  at 
200°,  it  is  converted  into  the  acid  ineltin?  at  102 — 103°.  These 
results  leave  no  doubt  that  the  acid  is  dimethylglutaric  acid.  Auwers 
and  Jackson  (Abstr.,  1890,  1098)  have  put  forward  an  explanation  of 
the  above  reaction.  They  assume  that  in  the  presence  of  an  alcoholic 
alkaline  solution,  the  a-bromisobiityric  acid  is  converted  into  methyl- 
acrvlic  acid,  and  that  the  latter  condenses  with  the  ethyl  sodium, 
methvlmalonate  to  yield  a  product  which,  on  hydrolysis,  gives  di- 
methvlglutaric  acid.  The  authors  have  obtained  dimethylglutaric 
acid  fi'om  methylacrylic  acid.  An  analogous  reaction  takes  place 
between  etiiei'eal  salts  of  crotonic  acid  and  ethyl  sodium  malonate 
when  /j-methvlglutaric  acid  is  formed  instead  of  ethylsuccinic  acid. 

tSynimetrical  dimethylglutaric  acid  (m.  p.  102 — 103^)  is  best  pre- 
pared as  follows  : — Ethyl  a-bromisobutyrate  (195  grams)  is  warmed 
on  the  water-bath  and  added  to  a  hot,  alcoholic  solution  of  ethyl 
methylmalonate  (17U  grams)  and  sodium  (22'5  grams)  ;  a  brisk 
reaction  takes  place  ;  the  mixture  is  digested  on  the  water-bath  for 
five  hours,  and  the  alcohol  distilled  off.  The  ethyl  tricarboxylate  so 
obtained  is  hydrolysed  by  heating  with  concentrated  hydrochloric 
acid  (|  vol.)  and  water  (j  vol.).  On  cooling,  the  acid  separates  in 
pure  white,  prismatic  crystals,  and  is  purified  by  crystallisation  from 
benzene,  and  finally  by  dissolution  in  chloroform  and  fractional  pre- 
cipitation with  light  petroleum.  It  melts  at  102 — 103",  crystallises 
in  small,  shining  prisms,  and  is  easily  soluble  in  water,  chloroform, 
ether,  alcohol,  and  acetic  acid,  sparingly  in  cold  benzene,  and  insoluble 
in  light  petroleum.  The  anhydride  is  obtained  by  digesting  the  acid 
with  acetic  chloride  on  the  wattr-bath,  or  by  heating  it  in  a  sealed 
tube  with  acetic  chloiiiie  at  10u°.  It  crystallises  from  light  petroleum 
in  featiiery  needles,  and  melts  at  95°.  When  the  acid  is  heated  for 
some  time  at  2U0°  and  the  product  distilled,  washed  with  soda,  and 
crystallised  from  petroleum,  a  substance  is  obtained  which  melts  at 
82 — S3° ;  this  the  authors  believe  is  a  mixture  of  the  anhydrides  of 
the  two  isomeric  dimethylglutaric  acids. 

Dimethylglutaric  acid  (m.  p.  127'5 — 128*^)  is  obtained  by  boiling 
the  above  anhydride  (m.  p.  95°)  with  a  little  water.  It  crystallises 
in  long,  lustrous  needles,  melts  at  127'5 — 128^,  and  is  crystaUooraph- 
ically  identical  with  Zelinsky's  high-melting  dimethylglutaric  acid. 
"When  heated  with  acetic  chloride,  it  yields  the  same  anhydride  as  the 
low-melting  acid,  and  when  heated  with  concentrated  hydrochloric 
acid  for  18  hours  at  200*^,  it  is  converted  into  the  low-melting  acid. 

The  above  acids  have  also  been  prepared  from  methylacrylic  acid. 

Ethyl  m  e  thy  lac  ry  late  is  prepared  by  digesting  silver  methylacrylate, 
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t'tlicr,  and  ctliyl  iodide  for  six  hours  in  a  reflux  appni-atu.s,  and  is 
])uriKed  l)y  fractional  distillation.  It  boils  at  llo — 12'J°,  and  has  a 
strong-,  j)leasant  odour.  Dimethylglutaric  acid  (m.  p.  lU2  —  10o°)  is 
obtained  when  ethyl  methylacrylate  (15  grams)  is  added  to  a  w.irm 
solution  of  ethyl  niethylinalonate  (23  grains)  and  sodium  (3  (jrams) 
in  absolute  alcohol,  and  the  mixture  heated  for  live  hours  ou  the 
water-bath.  The  jirodnet  is  purified  by  fractional  distillation,  and 
hydrolysed  with  hydrochloric  acid.  E.  C.  R. 

Methyl  Methylcyanosuccinate ;  Methyl  Methylethenyltri- 
carboxylate.  Ijy  L.  Bauthk  {Cuvijd.  rend.,  112,  lulo — 101.5). — la 
a  previous  commnnication,  it  has  been  shown  that  methyl  cyano- 
succinatei^s  obtained  by  treating  methyl  sodiocyanacetate  with  methyl 
nionocldoracetate  (this  vol.,  p.  4"!).  This  substance  reacts  readily, 
and  it  is  easy  to  prepare  its  sub.stitution  <ierivatives. 

Methyl  inethylcyaiwsiiccinate,  COOMe-C\\le(CN)-CHo-COOMe,  is 
]irepared  by  dissolving  20 grams  of  methyl  cyanosuccinate  in  (jO  grams 
of  methyl  alcohol  and  adding  a  solution  of  2  o8  gi-ams  of  sodium  in 
100  grams  of  methyl  alcohol ;  to  this  mixture  is  added  IG'6  grams 
of  methyl  iodide  rectified  at  43°,  and  t'le  whole  is  heated  on  a  water- 
l^ith  in  a  reiiux  apparatus  for  five  hours.  The  tempeiature  should 
be  kept  at  from  70 — 75°,  The  precipitated  sodium  iodide  is  filtered 
oft',  and  the  alcohol  separated  by  distillation.  A  reddish  oil  is  pre- 
cipitated from  the  residue  by  water  and  taken  up  by  ether.  The 
ethereal  solution,  diied  bj  calcium  nkloride,  is  then  distilled  on  the 
water-bath,  and  finally,  under  reduced  pre.s.sure,  on  the  oil-bath,  when 
the  methyl  salt  passes  over  at  195 — 200"^  (60  mm.)  as  an  oily,  colour- 
less liquid.  The  same  compound  is  formed  in  attempting  to  produce 
ethyl  methylcyanosuccinate,  if  methyl  alcohol  be  employed  as  the 
solvent.  The  author  has  not  succeeded  in  obtaining  methyl  ethyl 
cyanosuccinate. 
"  Mdhyl  viethyhthnnjUricarhoxylate,  (:'OOMe-CH,-CMe(COOMe)o.— 
The  abuve  compound  has  been  saponified  b}-  ti'catment  with  methyl 
alcohol  saturated  with  hydrochloric  acid,  in  sealed  tubes  at  75°,  for 
one  or  two  hours.  The  reaction  does  not  take  place  in  the  cold,  even 
after  a.  long  time.  The  liquid  is  evaporated  on  the  water-bath,  and 
then  washed  with  sodium  carbonate  solution.  The  oily  substance 
])recipitated  is  taken  up  with  ether,  dried  by  calcium  chloride,  and 
distilled  under  reduced  pressure.  The  greater  part  of  the  product 
distils  over  at  217°  under  005  atmos.  pressure.  The  properties  of 
methyl  cyanosuccinate  and  its  substitution  derivatives  rescimble  those 
of  ethyl  cyanosuccinate  and  its  derivatives.  Other  new  compounds 
obtained  with  ethereal  cyanacetates  and  cyanosuccinates  will  be 
described  in  a  .succeeding  communication.  W.   T. 

Isomeric  Pimelic  Acid  from  Amylene  Bromide.  By  C.  Hell 
(7>e/-.,  24,  1389 — 1399). — Amyle  le  biomide  is  boiled  for  70  honrs  with 
an  alcoholic  solution  of  potassium  cyanide;  the  ])roduct  is  hydro- 
lysed, and  the  resulting  acid  crystallised  from  petroleum  ;  it  melts  at 
104°.  During  the  puritication  a  viscid  liquid  is  obtained  in  small 
quantity,    which    liauer    and    Schuler    supposed    to    be    an    isomeric 
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amorplious  pimolic  acid,  but  wliich  crystallises  on  exposure  in  thin 
films,  and  pi-oves  to  be  identical  with  the  chief  product.  The  yield 
is  5  grams  trom  2  kilos,  of  amylene  bromide.  The  salts  are  generally 
crystalline  ;  the  anhydrous  nickel  salt  is  yellow  ;  two  greenish-yellow 
salts  are  also  formed,  containing  1  mol.  H2O  and  2^  mols.  HoO  respec- 
tively. On  heating  the  acid  at  13>°,  water  is  eliminated,  and  tlie 
anhydride  is  obtained  ;  it  is  a  viscid  liquid,  boiling  above  200°  with- 
out decomposition.  Acetic  acid  is  the  sole  oxidation  product  of  the 
acid.  It  is  probable  that  this  acid  is  unsymraeti-ijal  ethylmethyl- 
succinic  acid,  and  that  its  formation  is  due  to  the  presence  of  a  little 
etliylmethylethylene  bromide  in  the  amylene  bromide,  the  bulk  of 
Avhich  certainly  consisted  of  trimethylethylene  bromide,  since  the 
amylene  employed  for  its  preparation  boiled  at  35 — 38";  this  would 
account  for  the  exceedingly  small  yield.  The  absence  of  propionic 
acid  in  the  oxidation  products  of  the  acid  was  the  chief  reason  for  the 
author's  previously  suggesting  that  it,  might  be  trimethylsuccinic  acid. 
The  paper  closes  with  some  observations  in  replj'  to  a  recent  paper 
of  Zelinsky  and  Besredka  (this  vol.,  p.  669).  J.  B.  T. 

Preparation  of  Glyceryl  Pyruvate.  By  C.  Bottingek 
(Anvalen,  263,  246 — 247j. — Glyceryl  pyruvate,  previously  known  as 
pyruvin  or  glycuvic  acid,  can  be  ver^-  easily  prepared  by  heating 
finely-divided  potassium  liydrogen  sulphate  (5  gi-ams)  with  pyruvic 
acid  (2'5  c.c.)  and  glycenA  (2"5  c.c.)  for  a  short  time  over  a  small 
flame.  The  product:  is  extracted  with  ether,  the  extract  evapoi-ated, 
and  the  thick,  colovirJess  syrup  obtained  in  this  way  agitated  with  an 
equal  volume  of  water,  when  pure  glyceryl  pj-ruvate  is  quickly  deposited 
in  lustrous  plates.  The  portion  insoluble  in  ether  is  extracted  with 
lioiling  alcohol,  the  solution  concentrated  by  evaporation,  mixed  with 
watei",  and  extracted  with  ether;  the  residue  obtained  on  evapoi-ating 
the  ether  is  then  treated  with  an  equal  volume  of  water,  when  a 
second  crop  of  crystals  of  glyceryl  pyruvate  is  obtained. 

F.  S.  K. 

Constitution  of  Aqueous  Solutions  of  Tartaric  Acid.  By 
AniNAX  (Couipt.reiid.,  112,  951 — 953). — The  results  of  Biot's  observa- 
tions on  the  rotatory  power  of  aqueous  solutions  of  tartaric  acid  may 
be  explained  on  the  assumption  either  that  tartaric  acid  fcn-ms  in 
solution  a  definite  hydrate,  which  exists  in  a  partially  dissociated  cor- 
dition,  or  tiiat  the  physical  molecule  is  double  the  chemical  molecule, 
but  is  likewise  partially  dissociated  in  solution.  If  the  first  assump- 
tion is  true,  Biot's  results  show  that  the  proportion  of  tartai-ic  acid 
which  combines  in  a  fixed  ratio  with  n  molecules  of  water  in  the  form 
of  non-dissociated  hydi-ate  is  eqiial  to  the  proportion  of  water  in  the 
solution,  and  in  this  case  the  osmotic  pressure  will  be 

^,  =  BT  -^c. 
150 

In  the  second  case,  the  ivsults  show  that  the  proportion  of  the 
compound  (C!,11h()i;)>  dissociated  by  dissolution  is  equal  to  the  pro- 
]tortion  of  the  solvent  in  the  liquid  examined;  or,  tlie  weight  of  the 
active   compound    (CjHuUii)^  dissociated   by  dissolution  is  equal  to  the 
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]»T-orlapt  of  t.lie  wcicjlit  of  tlio  solvent  by  the  concentration  e  of  the  solu- 
tion, and  the  osmoh'c  pressure  will  be 

TT.,  =  RT  -/-/f-  -]. 
l.JU\  2/ 

A  solution  of  tartaric  acid  containino'  49"47  grams  per  kiloorram 
(sp.  Qfr.  =  1  02241)  is  isotonic  "with  a  solution  of  sugar  containing 
1 1247  grams  per  litre,  and  hence  tartaric  acid  exists  in  solution  in 
the  form  of  the  polymeride,  (C4fclB06)2.  which  is  partially  dissociated, 
in  accordance  with  the  law^  already  stated.  C.  H.  B. 

Combinations  of  Tartaric  Acid  and  Potash,  or  Soda,  in 
Solution,  ISy  AuiXAN  (Compf.  rend.,  112,  1009— lUU).— I  rom  the 
observation  of  the  rotation  of  tlie  plane  of  polarisation  w,  given  by  a 
column  of  solution  of  length  /,  the  quantity  [w]  =  Mw/P/c,  where 
]\I  =:  mass  of  solution  containing  a  weight  P  of  the  active  substance, 
c,  =  the  specific  gravity  of  the  solution,  was  calculated  by  Biot  for  solu- 
tions containing  tartaric  acid  mixed  with  vai-ious  amounts  of  potash 
or  soda  respectively.  He  found  the  values  of  [a-]  obtained  to  be  re- 
presented giaphically  by  an  equilateral  hyperbola,  and  concluded 
that  combinations  were  formed  in  the  solutions  examined  in  con- 
tinuously varying  qttantities  (Mem.  Inst   Franc,  16). 

According  to  the  author's  theory,  the  line  representing  the  values 
of  [a']  should  consist  of  arcs  of  curves  crossing  in  angular  points.  To 
verify  this  conjecture,  a  series  of  observations  have  been  taken  suffi- 
ciently numerous  to  afford  many  more  points  than  Biot  obtained. 
The  solutions  used  contained  150  grams,  or  one  molecular  weight  of 
tartaric  acid,  with  a  proportion  of  soda  varying  from  0  to  22/5  of  an 
equivalent  in  a  mass  M  ==  4000  grams. 

As  tartaric  acid  forms,  with  potash  and  soda,  1st,  an  acid  tartrate, 
2nd,  a  normal  tartrate,  two  angular  points  could  be  predicted;  the 
author  finds,  on  plotting  out  his  results  with  weights  of  soda  along  .r 
as  abscissfe — 

(1.)  For  varying  quantities  of  soda  from  0  to  1  equivalent,  [a-]  is 
r. 'presented  by  a  curve  which  departs  but  little  from  a  right  line,  and 
is  convex  towards  the  axis  of  -v. 

(2.)  Between  1  and  2  equivalents,  [a-]  is  represented  by  a  right 
line,  cutting  the  first  arc  of  the  cnrve  at  an  open  angle.  This  angular 
]ioint  indicates  the  formation  of  sodium  hydrogen  tartrate,  as  pre- 
dicted. 

(3.)  From  2  to  3  equivalents,  the  curve  is  of  different  character, 
and  clearl}'  cuts  the  preceding  at  the  point  corresponding  with  the 
formMti'ii  of  the  normal  tartrate.  This  arc  shows  that  [tf]  attains  a 
maximum  value  at  about  11/5  equivalents  of  soda,  and  then  decreases 
slowly. 

(4.)  At  3  equivalents,  a  third  angular  point  occurs,  indicating  that 
further  combination  of  the  soda  and  tartaric  acid  takes  place,  then 
[a']  again  increases  slightly,  and  finally  decreases  slowly,  a])parently 
to  a  limiting  value. 

The  existence  of  a  thii-d  compound  might  have  been  foreseen,  as 
Bsrthelot  found   the  third  equivalent  of  soda,  added  to  tartaric  acid. 
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liberated  0'3   Cnl.     It  is   pvobabls'  a  true  aK'oliol  ite,  and   from    the 
author's  observations  partially  dissociates  in  solution.  W.  T. 

Formation  of  Inactive  Tartaric  Acid  by  the  Oxidation  of 
Phenol  with  Potassium  Permanganate.  By  O.  DoEBXEii  {Ber , 
24,  17.53 — 17.57). — Kekule  and  Anschiitz  have  shown  that  when 
fumaric  acid  is  oxidised  with  potassium  permanrranate,  raccmic  acid  is 
formed,  whilst  male'ic  acid  yields  inactive  tartaric  acid  under  the 
same  circumstances.  It  would,  therefore,  appear  that  the  carbon 
chain  in  inactive  tartaric  acid  has  the  same  stereochemical  structure 
as  that  of  nialeic  acid,  and  as,  further,  the  chain  !CH'CH!CH*CH!, 
which  exists  in  benzene,  a'-cording  to  Kekule's  confignrarion,  stands 
in  stereochemical  relation  to  the  general !}■  accepted  formula  for  maleic 
acid,  it  was  to  be  expected  that  inactive  tartaric  acid  would  be  formed 
by  oxidising  benzene  with  alkaline  potassium  permanganate;  experi- 
ments proved,  however,  that  the  two  are  almost  without  action,  and 
the  author,  therefore,  substituted  phenol  for  benzene  with  the  follow- 
ing results: — Phenol  (10  grams)  is  neutralised  with  a  solution  of 
sodium  hydroxide,  and  the  solution  diluted  with  water  to  I  litre;  it  is 
then  cooled  to  0 — 3°,  and  ])otassiuiii  permanganate  (4U  grams),  in 
water  (3  litres),  gradually  added.  After  .several  hours,  the  mixture 
is  filtered  from  manganese  dioxide  ;  on  adding  an  excess  of  hydro- 
chloric acid  to  the  filtrates  front  several  experiments,  and  concentrat- 
ing, a  brownish-yellow,  amorphous  substance  separates,  which  is 
filtered  olf.  On  t'-eating  the  hot  filtrate  with  calcium  carbonate,  and 
subsequently  leacidifyiug  with  acetic  acid,  calcium  oxalate  remains  un- 
dissolved, and  the  calcium  salt  of  inactive  tartaric  acid  separates  from 
the  filtrate;  it  is  purified  by  dissolving  in  very  dilute  hydrochloric 
acid,  adding  ammonia,  and  then  an  excess  of  hot  acetic  acid  ;  90  grams 
of  phenol  yield  calcium  tartrate  (9  grams),  and  oxalate  (24  grams), 
besides  carbonic  anhydride.  The  production  of  inactive  tartaric  acid 
from  phenol  is,  therefore,  Ijest  explained  by  Kekule's  benzene  formula, 
and  the  last-mentioned  chemist  has  already  shown  (Abstr.,  1884, 
•II)  that  tetrahx  droxysuccinic  acid  is  obtained  hj  the  oxidation  of 
catechol  witii  nitrous  acid.  Experiments  are  in  progress  with  other 
benzene  derivatives.  A.  R.  L. 

Substitution  of  Halogens  in  Aromatic  Hydrocarbons.  By 
G.  EliUKliA  (Gazzetta,  21,  lu3 — llUj. — Tlie  auth;>r  compares  the 
results  previously  obtained  by  himself  (Abstr.,  1887,  1103)  with 
Srpek's  conclusions  (this  vol.,  p.  44)  as  to  the  constitution  of  the 
products  of  the  brominatiou  of  benzyl  chloride,  and  of  the  chlorina- 
tion  of  parabromotoluene.  The  author  maintains  that  the  solid 
products  consist  mainly  of  a  mixture  oF  chloride  and  bromide  of  para- 
bromobenzyl,  and  contain  no  chlorine  in  the  nucleus. 

S.  B.  A.  A. 

Action  of  Chromyl  Bichloride  on  Cymene.  By  G.  Erkera 
(Gazzeita,  21,  70 — 94^. — Furam'f/ii/IJujilrntropaldehtjJe, 

CeHiMe-CHMe-CHO  [1  :  4], 

prepared  by  the  action   of   chroniyl  dichloride   on  cymene    (Abstr., 
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1884,  1842)  ami  puiififd  liy  i-uiuliiiiation  witli  sodium  liydrocren 
.sulphite,  is  a  licjuid  wliicli  boils  at  233 — 234'  and.  aceni-diiifr  to  tlie 
author,  does  not  crvstallise  even  after  several  mouths  exposure  to  the 
air.  The  aldoxime,  CcH4Me'C'HMe*CH;X0H,  is  a  heavy,  coloui-less, 
uncrystallisable  litjuid  insoluble  in  water. 

Paramidhiilhiidrat  roponit  I  He,  CfH4Me*CHMe'CN,  is  readily  obtained 
by  the  action  of  acetic  atdiydride  on  the  aldoxime.  Jt  is  a  li^ht, 
colourless  liquid  with  a  pleasant  odour;  it  boils  at  216"'J — 247o°  and 
is  insoluble  in  -water. 

I'aram ftliylhydrat ropic  acid,  prepared  hj  ililler  and  Rohde  (Abstr., 
1890,  978)  by  the  direct  oxidation  of  the  aldehyde,  may  also  be  ob- 
tained by  boiling  the  preceding^  compound  with  aqueous  potash.  It 
melts  at  40 — 41°,  boils  at  abtiut  28'J°,  and  yields  a  barium  salt  verj 
soluble  in  water. 

cy.-MethyllwmoterephfhoUc  acid,  COOH-CgHi-CHlMe-COOH,  is  formed, 
together  with  ter-phthalic  acid,  when  parametliylhydratr.jpic  acid  is 
oxidised  in  alkaline  solution  with  potassium  jierinaganate.  When 
pure,  it  crystallises  in  colourless,  silvery  plates,  melts  at  222 — 223°, 
dissolves  sparingly  in  water  and  more  freely  in  alcohol,  but  is  insolu- 
ble in  benzene  and  light  petioleum.  The  harlum  salt  is  very  soluble 
in  water;  the  /eud!  salt  is  almost  insoluble;  the  itwfliyl  derivative, 
CinH^OiMcj,  is  a  liquid  insoluble  in  water  and  has  a  pleasant  odour 
resembling  methyl  paratoluate.      The  amide, 

CO>^H,-CeH,-CHMe-COXH,, 

crystallises  in  brilliant  plates,  melts  at  227 — 229^,  dissolves  readily  in 
boiling  water  and  alcohol,  but  is  sparino-ly  soluble  i>i  the  cold. 

Paraitiethylhydmtropyl  alcohol,  CsHj^e-CHMe-CH/OU  [1  :  4],  is 
obtained  by  reducing  a  dilute  alcoholic  solution  of  the  aldehyde  with 
sodium  amalgam.  It  is  a  light  liquid  with  a  pleasant  odour,  boiling 
at  23v>°  and  very  spai'ingly  soluble  in  water.  The  acetate  is  a  coloui- 
less  liquid  with  a  fiuity  odour,  Avhieh  boils  at  242 — 2^4''  and  is 
in.soluble  in  watei-.  The  chloride,  CeHjMe-CHMe-l'HaCl,  boils  at 
'12'^°  with  ]>aitial  decomposition,  ;ind  is  also  insoluble  in  water. 

^-Paratnlylpropijlene,  C'eHiMe-CMeiCH.,  prepared  by  boiling  the 
preceding  comj)ound  with  alcoholic  potash,  is  a  light,  colourless,  aro- 
matic liquid  which  boils  at  198 — 200°  and  is  insoluble  in  water.  It 
yields  a  liquid  uncrystallisable  a  Iditive 'aQmiiound  with  bromine, 
but,  unlike  a-paiatolylpropylene,  CyHiMe-CHiCHMe  (Abstr.,  18>:^5, 
<Jo4  and  772),  it  does  not  yield  a  solid  ])olynieride  on  contact  with 
calcium  chloride. 

The  product  of  the  actitm  of  chromyl  chloride  on  evmene  contains, 
besides  paraniethylhydratropaldebyde,  a  mixture  of  sub.stances  which 
do  not  combine  with  sodium  hydrogen  sulphite,  and  from  which  by 
repeated  crystallisation,  a  compound  identical  with  paratolvlmethyl- 
ketone,  CcHjMe-CO^le  (Abstr,  1882,  970),  may  be  isolated.  The 
■iiietanitro-derivative  of  this  ketone  [COMe  :  XOo  :  ile  =  1:3:4], 
obtained  by  dissolving  it  in  strongly  cooled  nitric  acid  (sp.  gr.  =  I'ol), 
crystallises  in  long,  yellow  needles  when  pure,  melts  at  61^,  and 
dissolves  freely  in  alcohol.  It  combines  with  pheiiylhydrazine,  and 
the  product  crystallises  from  alcohol  in  garnet-red  prisms  having  a 
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composition  corresponding  with  tlie  formula  NO/CfiH3Me*CMeIN2HPli. 

On  oxidatioQ  with   nitric  acid,  the  nitroketone  yields  metanitropara-      ■ 

toluic  acid.  S.   B.  A.  A.  ■ 

Synthesis   of  Parapropyltoluene    and  Paris opropyltoluene. 

By  A.  ToHL  (Her.,  24.  J64i» — IG53). — The  author  has  repeated  some 
ot  Widman's  work  on  parapropyltoluene  (this  vol..  p.  686j  in  the  hope 
of  reconciling  the  differences  between  his  results  and  the  earlier  ones 
of  Jacobsen.  Parafn'opyltolupne  from  parabromotoluene  and  propyl 
bromide  yiehls  two  barium  salts  ;  tlie  yield  of  hydrocarbon  is  32  per 
cent.      Widman's  conclusions  are  thus  confirmed. 

Parapropyltoluene  from  parabromotoluene  and  propyl  iodide  is 
identical  with  the  precedin'jf  compound,  and  boils  at  183 — 184'', 
instead  of  175 — 176°  as  stated  by  Jacobsen ;  the  yield  is  nearly  8  per 
cent.  The  purification  of  the  hydrocarbon  is  a  matter  of  extreme 
difficulty,  and  this  probably  accounts  for  Jacobsen's  error  in  regard 
to  the  barium  salphonate. 

Painsopropyltokiene  from  parabromisopropylbenzene  and  methyl 
iodide  agrees  in  its  properties  with  Widman's  description. 

J.  B.  T. 

Paradipropylbenzene.  By  M.  Fileti  (Gazzetta,  21,  22 — 28). — 
ParadipropyUjeuzt^iie  is  best  prepared  by  the  action  of  metallic  sodium 
on  a  mixture  of  parabromopropylbenzene  and  propyl  bromide  in 
ethereal  solution  in  a  manner  analogous  to  that  employed  for  the 
preparation  of  propylisopropylbenzene  (see  next  abstra^jt).  The 
yield  is  60  per  cent.  It  boils  at  220 — 221°  (mercury  column  in  the 
vapour)  under  a  pressure  of  745  mm.  By  oxidising  paradipropyl- 
benzene with  dilute  nitric  acid,  Korner  (Abstr.,  1883,  321)  f  mnd  that 
parapvopylbenzoic  acid  is  formed.  In  addition  to  this  acid,  the  author 
has  isolated  from  the  products  of  oxidation  terephthalic  acid,  an 
azotised  compound  wliicli  melts  at  172°  and  crystallises  from  alcohol 
in  slendei-,  yellowish  needle.*,  and  a  small  quantity  of  a  substance 
meltinsr  at  79°. 

Vinifrodibromoparodipropylbenzene  crystallises  from  light  petroleum 
in  colourless  or  pale-yellowish,  oblique  prisms,  melts  at  145",  and 
dissolves  freely  in  benzene,  chloroform,  and  carbon  bisulphide, 
moderately  in  ether,  and  sparingly  in  alcohol. 

a.-Diparaprvpylbe)izeiiesulphoniG  acid  was  the  onlj-  sulphonic  acid 
isolated  by  Korner  (loc.  cit.)  from  dipfn-apropylbenzene ;  the 
harium  salt  appears  to  contain  1  mol.  H-O ;  the  ma'jnesium  salt 
(CioHnS03)..M>r,7H20,  crystallises  in  long  plates  oi-  tabular  prisms,  and 
dissolves  reidil^y  in  boiling  water;  the  zinc  salt  (C|>Hi7S03)..Zn,8H,C), 
resembles  the  magnesium  salt.  The  amide  stlre  idy  prepared  by 
Rem  sen  and  Keiser  (Abstr.,  1884,  457)  crystallises  from  carbon 
bisulphide  in  brilliant,  well-defined  rhombohedra. 

li-lJipara/irn/iylbe)ize}icsiilp]t<mio  acid. — Small  quantities  of  this  acid 
are  obtained  in  the  ])reparation  of  the  a-acid,  and  may  be  sejjarated 
from  it  by  taking  advantage  of  the  greater  solubility  of  the  /:i-lead 
salt.  The  amide  ciystallises  from  carb  )n  bisulphide  in  orthogou  il, 
nacreous  plates,  melts  at  l<i(j — 107°,  dissolves  readily  in  alcohol,  ether, 
&c.,  but  not  at  all  in  water. 
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The  corresponding'  snlphonic  salts  of  dipropylbenzene  and  of  propyl- 
isopropvlbeuzene  exhibit  very  marked  analogies  to  each  other  and 
are  probably  isomeric.  S.  B.  A.  A. 

Parapropylisopropylbenzene.  By  M.  Fileti  (Gazzetta,  21.4 — 22). 
- — Pateiiu)  aii'l  Spica  (  i  his  Journal,  ly??.  i,  77  ;  Abstr,  1878.  296)  first 
prepared  isopropylpropylbenzene  by  the  action  of  zinc  erhyl  on  cumyl 
chloride.  Jt  is,  however,  more  retdily  obtained  in  quantity  by  gently 
wanning  a  mixture  of  dr\-  ether  (50  grams),  metallic  sodium  (0  grams), 
])arHbromocuniene  (25  grams),  and  ])ropyl  bromide  (31  grams).  The 
reaction  is  slngjrish  at  first,  but  soon  becomes  violent,  and  must  be 
moderated  by  cooling  with  ice-cold  water  if  necessary;  it  is  com- 
pleted in  a  f.'W  hoars.  The  mass  is  then  heated  on  the  water-bath 
tor  some  time,  allowed  to  cool,  sodium  (3  giams)  and  propyl  bromide 
(8  trrams)  added,  the  whole  heated  in  a  retlux  apparatus  tor  a  couple 
of  hours  and  fr.ictionated.  The  ^ield.  is  59  per  cent.  The  purified 
product  boils  at  2135  to  2155  (mercury  column  in  the  vapour)  at 
a  pressure  of  745  mm.  Ou  oxidising  parapropylisopropylbenzene 
with  dilute  nitric  acid,  the  products  consist  of  parapropyl benzoic  acid 
crystallising  in  white,  flattened  needles  melting  at  lo9o — 14'J°,  and 
impure  terephthalic  acid  yielding  on  purification  the  chai'acteristic 
methyl  ether  nieitmg  at  139 — 14ij''  ;  but  homoterephthalic  acid  does 
not  appear  to  be  formed,  as  stated  by  Paterno  and  Spica. 

Monouitrnpropi/lisopnqji/lbenzene,  Ci2Hi;N02- — A  yellow,  oily  com- 
pound of  tne  above  composition,  rather  heavier  than  water  and  decom- 
})osed  on  distillation,  is  obtained  by  treating  the  hydrocarbon  with  nitric 
acid  (sp.  gr.  =  148),  the  whole  being  well  cooled.  The  product  is. 
however,  a  mixtuie  of  two  isomeric  compounds,  as  on  reduction  with 
ammonium  sulphide,  two  anndo-derivati les  are  obtained  :  one  of  these 
boils  at  2GU — 265',  and  yields  an  acetyl  derivative  crystallising  in 
slender  needles  and  meltmg  at  70 — 71°  ;  the  other  is  formed  in  less 
quantity,  boils  between  240°  and  260^,  and  yields  an  acetyl  derivative 
which  crystallises  in  micaceous  plates  and  melts  at  87 — 88°.  The 
dinityo-derivative,  Ci2Hi6(X02)3,  is  a  yellow,  oily  compound  heaviei- 
than  water,  and  decomposes  on  distillation.  The  riionobromo-deriva- 
tive,  CioHnBr,  is  a  heavy,  colourless  liquid  which  boils  at  265' 
(mercury  column  in  the  vapour)  at  a  pressure  of  738  6  mm.  It 
probably  has  the  constitution  C6H3BrPr"i'r^  [  Br  :  Pj-"  :  Pr^  =  1:2:5], 
since  one  of  its  products  of  oxidatiou  is  metabromocumic  acid.  On 
oxidising  the  bromo-derivative  with  dilute  nitric  acid,  the  products 
consist  ot  ortho-  and  meta-pai-apropylbenzoic  acids.  On  prolonging 
the  oxidation  for  25  hours,  these  acids  are  partially  converted  into 
metabromocumic  acid. 

Orthobromoparapropylhenzoic  acid,  CeH3BrPr'C00H,  crystallises 
when  pure  from  light  petroleum  in  long  needles  melting  at 
130 — 130"5°  ;  on  reduction  with  sodium,  it  yields  parapropylbenzoic 
acid.  The  m ctah romu-acid  crystallises  from  dilute  alcohol  in  minute 
rhomboidal  plates,  but  separates  in  an  oily  iorm.  from  concentrated 
solutions.  It  melts  at  108 — 109^  and  dissolves  in  all  ordinary  solvents 
except    water.       On    reduction    wiih    sodium    amalgam,   parapropyl- 
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benzoic  acid  is  formed  together   witli  a  small   quantity  of  a  product 
melting  at  •291—29:2°. 

Dib/-(nuopriipijlisxipropylhen:iene,  doHieBr,,  obt  lined  by  brominatiiig' 
the  hydrocarbon  in  presence  of  iodine,  is  a  heavy,  col(^urless  liquid 
■which  decomposes  on  distillation,  and  does  not  solidity  in  a  mixture 
of  ice  and  salt.  DinltrodibromopropyJisojiropi/lbenzene,  CioHi4Br.;(X0..)o, 
crystallises  from  light  petroleum  in  tufts  of  slender,  colourless  or 
Yellowish  needles,  melts  at  124 — 125°,  and  dissolves  freely  in  benzene, 
chloroform,  carbon  bisulphide,  etber,  and  alcohol. 

a.-Propylisopropijlbeuzenesulplwnic  Acid. — On  sulpbonating  propyl- 
isoprnpylDpnzene,  a  mixture  of  the  a-  and  /3-snlphonic  acids  is  obtained 
and  is  separated  into  its  constituents  by  fractionally  di.ssolving  the 
mixed  magnesium  salts  in  boiling  -water.  The  a. acid  is  a  white, 
crystalline,  deliquescent  compoumi  which  melts  at  74°  and  dissolves 
in  alcohol,  ether,  and  benzene.  The  soduuii  )<alt,  Ci2H]7b03Na,4H20, 
crystallises  in  large  plates  very  soluble  in  water;  the  lead  salt, 
(C|..Hi7S03)..Pb,H>0,  crystallises  from  boiling  Avater  in  tufts  of  needles 
or  in  nodules;  the  barmm  salt,  (CioHn.'>U3)2BH,H20,  forms  thin 
needles  ;  tlie  magnesium  salt,  (Ci2Hi7SO;i)2^ig, 711-0,  crystallises  from 
an  aqueous  solution  in  long,  nacreous  idutes  or  tabular  prisms,  dis- 
solves readily  in  boiling  water  but  only  very  sparingly  in  the  cold  ; 
the  zinc  salt,  (Ci2Hi7S03)2Zn,8ti20,  crystallises  in  elongated  plates. 
The  acid  f/iZ(j/iiie,  obtained  by  the  action  of  phosphoric  chloride  on  the 
dry  sodium  salt,  is  a  yellowish  liquid.  The  amide,  Ci2Hi7*S02XH2, 
obtained  b\-  the  action  of  gaseous  ammonia  on  an  ethereal  solution  of 
the  chloride,  crystallises  from  light  petroleum  in  needles,  melts  at 
tirst  at  98 — 94°,  but  after  melting  and  resolidifying,  the  melting  point 
lalls  to  79 — 80°.  It  dissolves  readily  in  alcohol,  ether,  chloroform, 
and  benzene,  but  is  in-olubie  in  cold  water.  The  anilide, 
Ci2fcIi7*S02*XHPh,  forms  nodular  masses,  melts  at  107 — 109°,  and 
dissolves  in  alcohol,  chloroform,  carbon  bisulphide,  and  benzene,  but 
not  in  water. 

l^-Fropi/lisopropylbeiizPiiesulpJinirie  Acid.  —  The  magncsinm  salt, 
(Ci2Hi7803);Mg,6H20,  forms  crystalline  tufts  and  is  readily  soluble  in 
cold  Avater.  The  amide  crystaliises  from  carbon  bisulphide  in  nacreous 
plates,  melts  at  lOU — 101°,  and  is  freely  soluble  in  alcohol,  ether,  &c., 
but  is  insoluble  in  cold  water.  S.  B.  A.  A. 

Reactions  of  Sodium  Alkyloxides  and  Phencxides  with 
Tr.bromodinitrobenzene  and  Tribromotrinitrobenzeae.  By 
0.  L.  JACKSdN  and  \V.  H.  WAKi;t:N  {Amer.  Chevi.  ,/.,  13,  1G4— 198 ; 
compare  Abstr.,  1889,  781;  1890,  877,497,772,  982,  988).— These 
i-eactions  take  place  in  four  different  ways: — (1.)  A  simple  replace- 
ment of  each  atom  of  bromine  by  the  radicle  of  the  alkyloxide  or 
])heuoxide.  (2.)  The  replacement  of  two  atoms  of  bromine  l)y  two 
of  the  radicle  of  the  alkyloxide  or  phenoxide,  the  third  atom  of 
bromine  remaining  unaltered.  (3.)  The  replacement  of  two  atoms 
of  bromine  by  the  radicle  and  the  third  by  hydrogen.  (4  )  The  re- 
placement of  ime,  two,  or,  perhaps,  tlu-ee  of  the  nitro-groups  by  the 
I'adicle,  the  three  bromine  atoms  remaining  unaffected. 

The  authors  regard  their  data   as   affording  insufficient  ground  for 
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tlicoretical  explatmtion  ;  iliey  point  out  that  in  case  (4)  the  reaction 
is  contrary  to  LaubciiheimtT's  rule  that  a  nitrn-f^ronp  is  removed 
onlv  when  it  is  in  the  ortho-position  to  anotlier  nitro-g-roup  (Ber.,  9, 
7t;6,  1828;  this  Journal,  187G,  ii,  294  ;   1877,  i,  594). 

Diefhi/lbroinnili)iifrorfKOrcinol,  C6HBr(OI*jt)..(NO..)2,  is  ilie  product  of 
the  action  of  sodium  ethoxide  on  tribromodinitrolienzene  (ni.  p.  192°) 
in  tlie  coUl  ;  full  details  of  its  preparation  are  given.  It  crystalii.ses 
fi-om  aleohol  in  rather  thick,  tiattened,  yellowish-white  needles,  and 
from  benzene  in  long",  slender,  efflorescent  prisms  ;  it  melts  at  184", 
and  is  slightly  soluble  in  alcohol,  methyl  alcohol,  hot  water,  ether,  and 
glacial  acetic  acid,  freely  solulile  in  acetone,  less  freely  in  benzene 
and  chloroform,  nearly  insoluble  in  cnrbon  bisul[)hide,  and  quite  so 
in  light  petroleum.  Hot  and  cold  acids  are  without  action  on  it. 
During  its  preparation  a  semi-liquid  bye-product  Avas  obtained,  but 
this  proved  of  uncertain  composition. 

Pipfhi/hliiiitruresorcinol,  Cr,H.,(0Er),(N02)o,  isomeric  with  Aron- 
lieim's  compound  (m.  p.  75°,  Abstr.,  1879, 465)  is  formed  when  sodium 
ethoxide,  dissolved  in  benzene,  is  heiited  with  tribromodinitrohenzene 
(m.  p.  192°)  in  alcohol.  It  crystallises  in  long,  slender  needles  or 
flattened  ))risms  with  a  sharp  point,  in  some  cases  forming  character- 
istic curling,  hair-like  crysta's  ;  it  melts  at  133^,  di.s.s()lves  best  in 
chloroform,  glacial  acetic  acid,  and  acetone,  and  forms  a  yellow  solu- 
tion in  cold,  strong  sulphuric  a'  id,  but  a  colourless  one  in  hot,  stiong 
niti'ic  acid  ;  hydix)chluric  acid  has  no  action  on  it.  It  is  notewortliv 
that  this  reaction  is  another  example  of  the  replacement  of  bromine 
by  hvdrogen  in  pi-eference  to  its  replacement  by  a  radicle  combined 
with  sodium  (compare  Abstr.,  1890,  497). 

Diethylbromodinitroiesorcinol  may  be  converted  into  diethvl- 
dinitroresorcinol  by  heating  it  with  sodium  ethoxide  in  alcohol  at  the 
boiling  point,  showing  tiiat  the  replacement  of  the  third  bromine 
atom  by  liydrogen  is  the  principal  action  of  the  hot  sodium  ethoxide. 

Dimf'fhylbroihodlnitrortsorcinol  was  obtained,  although  not  quite 
pure,  Avhen  a  solution  of  tribromodinitrohenzene  in  benzene  was  heated 
with  a  solution  of  sodium  methoxide  in  methyl  alcohol;  it  crystal- 
lises in  prisms  which,  when  deposited  by  cooling  from  glacial  acetic 
acid,  are  terminated  by  a  single  rhomlnc  plane  at  an  acute  angle  to 
the  sides  of  the  prism,  wliich  are  so  slioit  that  the  crystal  looks 
like  a  rhombohedron  ;  it  melts  at  237 — 238',  and  is  only  sliglitlv 
soluble  in  the  common  solvents.     The  anilide, 

I7HPh-C6H(OMe).(XO,).,, 

forms  bright  yellow  needles  or  very  slender  prisms,  melts  at  19G°,  and 
dissolves  best  in  alcohol. 

Dimethyldinitmrpsorcinol,  C6Ho(OMe)2(XOo)2,  is  formed  together 
with  the  bromo- derivative  in  the  last-mentioned  reaction  whether  the 
mixture  is  hot  or  cold.  It  crystallises  (with  1  mol.  alcohol)  in  bunches 
of  white  needles  or  slender  prisms,  which  turn  purplish-brown  in  air; 
also  without  alcohol  in  short,  thick,  broad,  monoclinic  (?),  lemon- 
yellow  prisms  wdiich  are  not  altered  by  air;  the  former  crystals  are 
converted  into  the  latter  by  recrystallisation  from  chloroform.  It 
melts  at    1G7°,  but  at  1G5'5°  when  it   contains   alcuhul.      It  dissolves 
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best  in  boiling  alcohol  :   stroro:  acids  have  little  action   on   it.     It  is 
isomeric  with  Honig's    compound,  Avhich   melts   at  67°  (Abstr.,  1878, 

Biphemjlhromodinitroresonwol,  C6HBr(OP]i)o(X02)2,  is  obtained, 
together  with  an  oily  substance  and  a  small  quantity  of  a,nother 
crystalline  substance  (m.  p.  158°),  when  tribromodinitrobenzene 
(1  mol.),  dissolved  in  a  mixture  of  benzene  and  alcohol,  is  heated 
with  sodium  phenoxide  (3  mols.)  in  a  reflux  apparatus  for  12  hours; 
it  forms  woolly  masses  of  irre^ularlv  radiating,  wbite  needles  which 
turn  pale-brown  in  air;  it  melts  at  lCo°,  and  difsolves  best  in  a  mix- 
ture of  alcohol  and  benzene  ;  it  is  apparently  not  acted  on  by  strong 
sulphuric  acid  or  hydrochloric  acid,  but  is  dissolved  by  strong  nitric 
acid  and  precipitated  by  dilution  as  a  new  nitre-  (?)  derivative  melt- 
ing above  2uO°.  Attempts  to  replace  the  bromine  atom  by  hydrogen, 
as  was  done  with  the  alkyl  derivatives,  proved  futile. 

Diefliyltrihromonitroresorcinul,  IS'Oa'CsBrafOEt)^,  is  obtained  by  the 
action  of  sodium  ethoxide  on  tribroniotrinitrobenzene  (m.  p.  285°)  in 
alcohol,  care  being  taken  to  avoid  a  rise  of  temperature  ;  it  crys. 
tallises  in  well-developed,  white,  flat  prisms,  usually  with  square 
ends,  but  sometimes  terminated.,  by  two  planes  at  an  obtuse  angle  ; 
it  melts  at  101°,  and  dis-olves  best  in  hot  alcohol  ;  the  strong  acids 
seem  to  have  no  action  on  it. 

Trihrovwdiintrnphenetuil,  C6B]':,(X02)2"OEt,  is  formed  if  benzene  as 
well  as  alcohol  is  used,  and  no  care  is  taken  to  ktepdown  the  tempera- 
ture, in  the  last- mentioned  reaction.  This  crystallises  in  white,  well- 
formed,  slender,  nearly  square  prisms,  melts  at  147°,  dissolves  best 
in  hot  alcohol,  and  is  not  acted  on  by  strong  acids. 

Dimefhyltnhromoiiitroresorcinol,  CBBr3XO-(OMe)2,  obtained  in  the 
same  manner  as  the  ditthyl  compound,  forms  white,  flattened 
prisms,  melts  at  126°,  and  is  much  less  soluble  in  alcohol  than  the 
corresponding  ethyl  compound.  Strong  acids  apparently  have  no 
action  on  it. 

TripheniiUriiiitropliloroglucinuJ,  C6(X02)3(OPh)3,  is  the  product  of 
the  reaction  of  sodium  phenoxide  on  tribromotj-initrobenzen^  in  a 
mixture  of  alcohol  and  benzene  at  the  temperature  of  the  water- 
bath.  It  crystallises  in  long,  very  slender,  white  needles,  felted  to- 
gether in  woolly  masses;  it  becomes  brown  in  air,  melts  at  175°,  and 
dissolves  easily  in  acetone,  chloroform,  benzene,  and  glacial  acetic  acid, 
but  slightly  in  other  .solvents.  The  strong  acids  have  no  apparent 
action  on  it.  It  is  to  be  noted  that  the  phenoxyl  group  is  the  most 
acid  one  which  has  been  substituted  for  the  thi-ee  bromine  atoms,  tlie 
otlier  groups  which  have  been  so  substititted  having  been  basic  in 
character  (compare  Ab.str.,  1888,  1276;    1890,  247). 

Neither  sodium  acetate,  sodium  picrate,  nor  sodium  nitromethane 
has  any  but  a  slight  action  on  tribromodinitrobenzene  or  tribroniotri- 
niirobenzene. 

It  was  pi"eviou>ly  shown  (Absti*.,  1890,  377,  48-"))  that  in  the  re- 
action between  ethyl  sodiomahmate  and  ti'ibromodinitrobenzene  the 
br.imine  atom  replaced  by  hydrogen  is  between  two  nitro-groups,  and 
ex])eriments  were  made  (Abstr.,  1890,  983)  which  seemed  to  show 
that  the  ease  with  which   the   bromine   is   removed  does  not  depend 
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only  on  tliis  position.  These  pxperiments  have  now  been  confirmed, 
and  it  is  conclusively  proved  that  ethyl  malouate  has  no  action  on  tri- 
broniodinitrobenzeue.  A.   G.  B. 

Chloranil.  By  C.  GltAiiiu-:  {AunaJen,  263,  TO— .31).- Chloranil 
(tetrachloroquinone)  is  best  prepared  by  gradually  addinof  potassium 
chlorate  (2-")U  g-rains)  in  coarse  crystals  to  paraphenylenediainiue 
hydrochloride  (lOU  grams)  suspended  in  water  (250  c.c.)  and  hydro- 
chloric acid  (8U0  c.c),  or  to  the  tinely  powdered  base  (60  grams) 
suspended  in  watcr(17" — 180  c.c.) and  hydrochloric  acid  (920 — 950 c.c). 
The  addition  of  the  chlorate  la>ts  one  day,  and  the  temperature  is 
maintained  at  20 — 'SO".  On  the  following  day,  the  mixture  is  slowly 
raised  to  the  full  temperature  of  the  water- bath,  and  the  heatino- is 
continued  until  all  the  chlorate  is  decomposed,  Avhen  the  crude  chlor- 
anil  is  collected  and  washed.  It  appears  to  contain  2")  per  cent,  of 
trichlortiquinone,  and  when  heated  in  a  capillary  tube  tilled  Avith  the 
substance  and  scaled  at  both  ends,  it  usually  melts  at  220 — 240°  •  the 
yield  is  115  grams.  It  is  next  heated  on  the  water-bath  for 
1  —  2  hours  with  cor.centrated  hydrochloric  acid  (850 — 400  c.c), 
when  a  portion  of  the  trichloroqninone  is  converted  into  tetra- 
chloroquinol,  and  the  remainder  reacts  Avith  this,  forming  tetra- 
chloroquinone  and  trichloroquinol.  On  oxidising  the  Avashed  product 
Avith  an  acid  solution  of  potassium  dichromate,  it  is  generall}'  found 
to  melt  above  270°,  and  is  then  fui  ther  ])uritied  by  crystallisation  from 
toluf^ne.  When  quite  pure,  it  melts  at  29 J°  (mercurial  column  entirely 
in  the  bath)  to  a  clear,  ti-ansparent  liquid,  whilst  those  specimens 
cuntaining  a  slight  (juantity  of  impurity  molt  below  this  tempera- 
ture, and  dai'ken  considerably  at  tlicir  melting  point. 

Chloranilic  acid  is  obtained  when  chloranil  (lO  grams)  is  moistened 
with  alcohol  and  added  to  a  solution  of  sodium  hydroxide  (9  grams) 
in  Avater  (200 — 220  c.c.)  heated  to  80°,  or  to  a  solution  of  potassium 
hydroxide  (12  grams)  in  water  (250  c.c).  After  remaining  1 — 2 
hours,  common  salt  (20  gram.«)  is  added,  and  the  precipitated  sodium 
derivative  is  AA-ashed  Avith  a  10  per  cent,  solution  of  common  salt 
until  the  filtrate  is  colourless  ;  it  is  then  redissolved  in  water,  and  the 
chloranilic  acid  precipitated  Avith  hydrochloric  acid.  The  yield  is  62 
per  cent,  of  the  weight  of  the  chloranil.  The  compound  is  conveniently 
prepared  from  the  crude  chloranil  (m.  p.  above  270°)  ;  the  moist  pro- 
duct derived  from  lOO  grams  of  paraphenylenediamine  is  treated  Avith 
sodium  hydroxide  (100  grams)  dissolved  in  water  (2  litres)  ;  the 
yield  is  46 — 50  grams.  Chioianilic  acid  crystallises  with  2  mols. 
H.,0,  Avhich  it  loses  at  100°  ;  lOO  parts  of  Avater  dissolve  0"19  part  at 
l-":>"5'',  and  1  41  parts  at  99°  ;  1'77  parts  of  the  potassium  salt  at  20°, 
and  9'25  parts  at  98'6°  ;  1  06  parts  of  the  sodium  salt  at  21*^,  and  6'19 
parts  at  99°. 

When  a  mixture  of  Irichloro-  and  tetrachloro  qninone  is  suspended 
ill  Avater  (10  parts),  and  sul[)huious  anhydride  is  passed  throuo-h  for 
10  miimtes,  the  tiichioro-derivative  is  converted  into  the  quinol,  and 
goes  into  solution,  whilst  the  tetrachloro- derivative  is  scarcely  at- 
tacked ;  the  latter  is  collected  and  wa.shed  Avith  water  and  cold  alco- 
hol.    Tetrachloroquinol   is  formed  when  the   quinone  (10  grams)  is 
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heated  for  a  short  rime  on  the  water-bath  with  amorphous  phosphorus 
(1  gram),  Avater  (15  c.c),  nncl  50  per  cent,  hydriodic  acid  (8 — 4  c.c.)  ; 
it  is  filtered  while  hot,  and  the  colourless  mass  dissolved  in  alcohol 
to  free  it  from  phosphorus.  Hexachlorobenzene  is  obtained  in  accord- 
ance with  the  equation  CeCUO,  +  FCI5  +  PCL,  =  CCU  +  2POCi3, 
-when  eqiuil  weig'hts  of  chloianil,  phospliorns  peiitMchloride  and  tri- 
chloride are  heated  together  in  a  sealed  tube  at  190 — '200°  for  four 
hours  :  as  no  gaseous  products  are  for  nod,  comptirativelv  large  quan- 
tities of  material  can  be  employed.  When  chloranil  is  heated  with 
phosph(M-us  pentachloride,  with  or  without  the  addition  of  phosphorus 
oxvchloride,  hexachlorobeazene,  a  compound  containing  phosphorus, 
and  ni'obably  the  so-called  hexaclilorophenol  are  formed,  and  on  ti'eat- 
iiio-  the  mixture  with  water,  pentachlorophenol  (m.  p.  185 — 186°)  niaj 
he  ^epa^ated.  A.  R.  L. 

Bromanil.  By  C.  Graebe  and  L.  Weltxer  (Annalen,  263, 
31 — 08).— I-Jiomanil  (tetrabromoquinone)  is  prepared  by  dissolving 
paraphenvlenediarnine  (lO  grams)  in  glacial  acetic  acid  (40  c.c), 
and  carefully  adding  bromine  (40  c.c.)  by  degrees  to  the  solution 
kept  cold  bv  >vnttr.  A  solid  mass  soon  forms,  nnd  it  is  advisable  to 
shake  fioni  time  to  time  ;  on  the  following  day  the  px'oduct  is  heated 
on  the  water-batli  until  the  evidution  of  hydrogen  bromide  and 
bromine  slackens;  water  is  then  added,  the  heating  continued  for  a 
short  time,  and  the  dark-brown  substance  collected,  -washed,  and 
dried.  It  is  then  heated  on  the  water-bath  with  nitric  acid  (sp.  gr. 
1"85,  40  c.c.)  for  .some  hom-s,  and  evajwrated  to  dryness,  after  which 
it  is  again  heated  with  fuming  nitric  acid  (40  c.c.)  for  2—3  hours, 
poured  into  wati-r,  and  the  yellow  compound  collected  aud  washed  ; 
the  yield  is  30—32  grams,  and  the  melting  point  of  the  product 
ranges  from  28('°  to  285".  It  is  purified  by  CJ'ystalli>ation  from 
toluene,  and  when  quite  pure  melts  at  3'JU"  (mercurial  column  entirely 
in  the  bath).  When  hexabromobenzene  (2  grams)  is  heated  with  a 
mixture  of  nitric  acid  (.-p.  gr.  15,  25  c.c.)  and  sulphuric  acid  (15  c.c.) 
in  a  rettux  apparatus  for  15  hours,  oidy  a  trace  of  bromanil  is 
produced  :  wlierea3  hixachlorobenzene,  under  similar  conditions, 
yields  half  its  weight  of  chloranil  (compare  Istrati,  Abstr.,  1890, 
882). 

Bromanilic  acid  is  conveniently  prepared  from  the  crude  moist 
bromanil.  The  product  frum  10  grams  of  paraphenylenediamine  is 
dissolved  in  a  solution  of  sodium  h\di-oxide  (2U  grams)  in  water 
(450 — 500  c.c  ),  heated  to  8t)°,  and,  alter  one  or  two  hours,  common 
salt  (40 — 50  grams)  is  added,  and  the  remainder  of  the  opeiatiou 
conducted  as  with  chloranilic  acid  (preceding  abstract).  When  crys- 
tallised bromanil  is  used,  10  grams  are  moi.stened  with  alcohol  and 
added  to  a  solution  of  sodium  hydroxide  (6"1 — 6  6  grams)  or  potas- 
sium hvdi'oxide  (7'5  grams)  in  water  (150  c.c);  the  yield  of  brom- 
anilic acid  is  5'4  grams.  The  compound  loses  its  water  of  crystallisa- 
tion slowly  at  the  ordinary  temperature,  but  more  quickly  at  100°  ; 
lUO  parts  of  water  disholve  Uli5  part  at  15"5°,  and  2"25  parts  at  99°  ; 
5u6  parts  of  the  potassium  salt  at  14  ;  2'95  parts  of  the  sodium  salt 
at  21'. 
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When  bromanil  (lo  grams)  is  heated  at  190 — 200'^  for  four  hours 
■with  phnspliorus  pentachloride  (.3"8  grams)  aTid  phosphorus  oxy- 
chloride  (.'» — 4<  grams),  hcxaehlorobeiizene  is  obtained.  It  is  quanti- 
tatively converted  into  hexabromobenzene  when  heated  with  four 
times  its  weight  of  a  mixture  of  equal  weights  of  phosphorus  penta- 
bromide  and  tribiomide  at  260 — 280'  for  four  hours. 

When  dissolved  in  concentrated  solutions  of  potassium  sulphite, 
bromanil  j'ields  the  potassium  salt  of  thiocronic  acid,  whilst,  when 
1  gram  is  gently  heated  with  a  solution  of  potassium  hydrogen 
sulphite  (2"8  grams)  in  water  (40  c.c.)  until  it  dissolves,  the  potas- 
sium salt  of  dibromoquinoldisulphoiiic  acid,  C6Br2(OH)2(S03K)i  + 
2H2O,  separates  in  colourless  needles  on  concentrating  the  solution  ; 
it  is  easily  soluble  in  hot  Avater  and  in  alcohol,  and  its  solutions  are 
coloured  violet  on  addition  of  ferric  chloride. 

The  barium  salt  is  precipitated  in  colourless  needles  containing 
1  mol.  H2O  on  adding  barium  chloride  to  a  solution  of  the  potassium 
salt ;  it  is  very  slightly  soluble  in  cold,  but  more  so  in  hot,  water. 

A.  R.  L. 

Note  by  Abstractor. — The  abstractor  wishes  to  point  out  that  he  was 
the  first  to  determine  the  melting  point  of  bromanil  (Trans.,  1887, 
148),  but  his  value  (283°)  is  too  low,  probably  on  account  of  the 
presence  of  a  ti-ace  of  impurity.  He  has  redetermined  the  melting 
point  of  bromanil,  and  can  confirm  Graebe  and  Weltuer's  results,  and 
also  the  melting  point  given  by  Graebe  for  chluranil  (preceding 
abstract). 

Phthaleins.  By  R.  Meyer  (Btr.,  24,  1412— 1418).— /^:N'aphthol 
combines  with  phthalic  chloride  to  form  napJotholphtltalem  anhydride, 

CO<^^>C<S'"}J'>0  +  iHoO;  after  treatment  Tvith  acetic  an- 

hydinde  ;  this  crystallises  from  alcohol  in  colourless,  rhombic  plates  or 
needles,  and  melts  at  115 — 117°,  The  compound  dissolves  in  concen- 
trated sulphuric  acid,  and  the  solution  exhibits  an  intense  reddish- 
vellow  fluorescence.      This  is  in  accordance  with  the  formula 

previously  advanced  by  the  author  for  fluorescein. 

Attempts  to  eliminate  the  amido-gronps  by  the  action  of  nitrous 
acid  on  the  compound  C.;oHi5N302,  which  is  formed  by  the  interaction 
of  ammonia  and  fluorescein  at  high  temperatures,  and  has  been 
already  described,  led  to  no  definite  result. 

An  iuvestieation  of  residues  obtained  in  the  manufacture  of 
phenol phthahin  showed  that  they  contained  considerable  quantities 
of  phenolphthalein  anhydride  ;  this  was  deposited  in  crystals  melting 
at  130 — 132°,  they  were,  however,  not  homogeneous,  and  all  the 
components  have  not  yet  been  isolated. 

Phenolphthalein  anhydride  melts  at  180°,  not  at  173 — 175'  as 
stated  by  Baejer,  and  sublimes  at  much  lower  temperatures  ;  it  is 
readily  soluble  in  alcoholic  potash,  and  is  not  precipitated  on  dilution 
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with  water  ;  after  elimination  of  the  alcohol,  however,  part  is  de- 
posited immediatel}',  and  the  remainder  on  addition  of  hydrochloric 
acid ;  this  behaviour  points  to  the  formation  of  an  unstable  hydroxy- 

acid  of  the  formula  COOH-C6H4-C(OH)<^^^*>0.  J.  B..  T. 

Compounds   of   Metallic    Sulphites   with   Aniline.      By   G. 

Deniges  {Com2:it.  rend.,  112,  802 — 805). — Normal  metallic  sulphites, 
with  the  exception  of  ziuc  sulphite,  do  not  form  compounds  with  anil- 
ine, but  the  hydrogen  sulphites  readily  combine  to  form  anhydi-ous 
double  salts  of  the  general  formula  "M"SO:i,H2SO:„2PhNH2.  The 
mercuric  salt  is  an  exception,  and  has  the  composition 

HgS03,H,S03,PhNHo  +  H.O. 

They  are  obtained  by  adding  sodium  hydi'ogen  sulphite  to  an  acid 
solution  of  a  sulphate  or  nitrate  of  the  metal  previously  mixed  with 
aniline  ;  they  form  distinct  hexagonal  lamellas,  very  slightly  soluble 
in  water  and  other  neutral  solvents.  Aldehyde  and  acetone  dissolve 
small  quantities,  but  some  chemical  changes  take  place  at  the  same 
time. 

The  cuprous  compound  is  yellowish-white,  and  does  not  alter  when 
exposed  to  air  and  light ;  it  dissolves  in  ammonia  and  in  hydrochloric 
acid.  The  cadmium  and  zinc  compounds  ai'e  white  ;  the  manganese 
salt  has  a  pink  tint,  and  the  cobalt  salt  a  beautiful  rose  colour;  the 
ferrous  salt  is  yellow,  and  the  nickel  salt  greenish-yellow ;  the  mer- 
curic salt  is  white.  C.  H.  B. 

Some   Compounds  Formed  by  Mercuric  Chloride.      By  G. 

AxDRE  (Compt.  rend.,  112,  995 — 998). — A  number  of  compounds  are 
formed  on  the  same  type  as  the  substance  HgCloj^NHj,  described  in  a 
former  paper  (Abstr.,  1889,  570  and  827).  A  white  compound  of 
aniline  and  mercuric  chloride,  NHsPhjHgCli,  yields  a  little  water  on 
heating  in  a  test-tube  ;  hence  it  probably  contains  a  little  mercuric 
oxide,  which  would  explain  the  excess  of  mercury  obtained  on 
analysis.  A  similar  additive  compound  is  obtained  with  benzyl- 
amine,  CHoPh'NHj.HgClo.  Similar  substances,  in  which  HgCL  is  re- 
placed by  ZnClo,  ai-e  represented  by  the  formula^  4ZnCL,HgCK,10NH( 
+  2H2O  and  2ZnCb,HgClo,6NH3  +  ^H.O.  These  salts,  when  heated 
in  a  tube,  give  off  water,  melt,  and  finally  yield  a  white  sublimate 
together  with  free  ammonia ;  they  dissolve  easily  in  hydrochloric 
acid,  but  are  decomposed  by  boiling  water. 

Several  new  substitution  compounds  have  also  been  prepared.  The 
compound  5NHPh*HgCl  +  2HgCl..  is  analogous  to  the  substance 
NHo'HgCl  +  HgClo,  obtained  by  Millon  ;  it  is  very  stable  ;  when 
boiled  with  water  oi-  alcohol  for  several  hours,  it  yields  the  salt 
3NHPh-HgCl  +  2HgCl,. 

The  substitution  compound,  CHoPh'NH'HgCl,  is  insoluble  in 
boiling  water  ;  the  benzylamine  addition  compound  is  readily  soluble. 

W.  T. 

Symmetrical  Tri-substitution  Derivatives  of  Benzene.  By  R. 
Badek  {L'ci\,  24,  1053 — 1055).- — ^^ij/iimi'tricnl  dhiitia)iillne  is  pre- 
pared by   dissolving  trinitrobenzcne   (15  grams)   in  absolute  alcohol 
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(450  c.c),  and  slowly  adding  to  the  boiling  solution  90  c.c.  of 
aramoniutn  sul[)hide  solution  ;  after  heating  for  Ij  hours  on  the 
water-bath,  the  liquid  is  poured  into  ice-water;  the  product  is  de- 
posited from  hot  water  in  yellow  crystals,  melts  at  159°,  and  is 
readily  soluble  in  ordinary  media.  Attempts  to  prepare  the  corre- 
sponding phenol  by  means  of  the  diazo-reaction  were  unsuccessful. 

Binitrochlorohcnzene  [NO2  :  NO2  :  CI  =  1  :  3  :  5]  is  obtained  frorrc 
the  pi-eceding  compound  by  means  of  Sandmeyer's  reaction  ;  it  crys- 
tallises from  alcohol  or  ether  in  colourless  needles,  melts  at  53",  and 
is  volatile  with  steam.  On  warming  with  very  dilute  alkalis,  a  blood- 
red  colour  is  produced.  J.  B.  T. 

Combination  of  Metallic  Sulphites  with  Amines  of  the 
Benzene  Series.  P^y  U.  DEXLifes  {Compt.  reiuL,  112,  870 — 873). — 
Orthotoluidiue,  paraioluidine,  and  a-metaxylidine  yield  with  metallic 
hydrogen-sulphites  compounds  strictly  analogous  to  those  formed  b\' 
aniline  (preceding  page),  they  are  obtained  in  the  same  manner, 
have  the  same  colours  and  the  same  form.  No  compound  of  nickel 
hydrogen  sulphite  with  orthotoluidiue  could,  howevei%  be  obtained, 
and  zinc  hydrogen  sulphite  behaves  in  an  abnormal  manner.  The 
general  formula  is  M"SO„H2SO:s,2NH.,R,  but  in  the  case  of  the 
mercuric  compounds  it  is  HgSOsjHoSOsjXHoR  -+-  H2O. 

C.  H.  B. 

Nitro-derivatives  of  Dimethylorthanisidine.  By  E.  Giu- 
MAUX  and  L.  Lefijvre  (Coinpt.  rend.,  112,  727 — 730). — Mononitrodi- 
tnethylorfhanisidine  [NMe2  :  NO^  :  OMe  =1:4:6]  is  obtained, 
together  with  a  small  quantity  of  a  di-  or  tri-nitro-derivative,  by 
adding  1  part  of  the  base  to  5  or  6  parts  of  nitric  acid  cooled  in  a 
freezing  mixtui-e,  or,  better,  by  dissolving  1  part  of  the  base  in  2  parts 
of  sulphuric  acid  diluted  with  10  parts  of  water,  and  adding  gradually 
3'2  parts  of  sodium  nitrite  dissolved  in  60  parts  of  water.  The 
product  is  puritied  by  ciy  stall  is  ation  from  alcohol,  and  forms  long, 
slender,  lemon-yellow  needles  which  melt  at  99"" ;  it  is  very  slightly 
soluble  in  cold  alcohol,  but  dissolves  readily  in  boiling  alcohol.  When 
reduced  with  zinc  and  hydrochloric  acid,  it  yields  a  base  that  crys- 
tallises in  slender,  colourless  needles  melting  at  83"^,  and  rapidly 
becomes  rose-coloured  when  exposed  to  air. 

Trinifrodimefhylortlia)iisidine  is  obtained  by  heating  dimethylortho- 
anisidine  v/ith  ordinary  nitric  acid  until  nitrogen  oxides  begin  to  come 
off,  and  then  j^recipitating  immediately  with  water.  It  crystallises 
from  boiling  alcohol  in  groups  of  colourless,  somewhat  bulky  prisms, 
melts  at  135^"',  and  is  only  slightly  soluble  in  cold  alcohol.  Only 
two  of  the  NOo  groups  are  in  the  benzene  nucleus,  and  when  the 
compound  is  boiled  with  potash,  alkaline  vapours  are  evolved  and 
dinitroguaiacol,  melting  at  121 — 122",  is  obtained.  This  decomposi- 
tion indicates  the  position  of  the  radicles,  namely 

[XMe-CHoNOo  :  NO2  :  NO2  :  MeO  =  1:2:4:6], 

since  von  Romburgh  has  shown  that  only  diortho-,  or  ortho-  and 
para-derivatives  of  acids  of  the  benzene  series  yield  phenols  when 
heated  with  potash. 

S  z  2 
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If  trinitrodimetliylortliauisidine  is  boiled  witli  15  to  20  parts  of 
ordinary  nitric  acid  until  nitrogen  oxides  are  no  longer  evolved,  it  is 
converted  into  trinitromono-mefhylorthauisvJine,  whicli  is  the  ultimate 
product  of  tte  action  of  nitric  acid  on  dimetbylorthauisidine.  It  is 
also  obtained  by  the  prolonged  action  of  fuming  nitric  acid  on  di- 
nietbylorthanisidine  at  0°.  It  crystallises  from  8  parts  of  boiling 
alcobol  in  colourless  or  yellowish  lamellfe,  melts  at  118 — 119°,  and 
is  only  slightly  soluble  in  ether  or  in  cold  alcohol,  but  dissolves 
readily  in  acetone.  When  triniti-omouomethylorthauisidine  is  heated 
for  two  or  three  hours  with  a  10  per  cent,  solution  of  potash,  alkaline 
vapours  are  evolved,  and  the  calculated  quantity  of  dinitroguaiacol  is 
obtained  (m.  p.  121 — 122°).  This  decomposition  shows  that  the 
nitro-derivative  has  the  constitution  [NMeNO-,  :  XOo  :  iS'Os  :  OMe  = 
1:2:4:6],  and  at  the  same  time  establishes  the  constitution  of 
mononitro'limethylorthanisidine  and  dinitroguaiacol. 

The  results  show  that  in  the  action  of  nitric  acid  on  dimethylortho- 
anisidine,  it  is  the  group  NMe^  that  influences  the  position  of  the 
]^02  groups,  the  latter  taking  up  ortho-  and  para-positions,  as  in  the 
case  of  dimethylauiline.  C.  H.  B. 

1-4-6-Triinetliylparaphenylenediamine.  By  E.  Bamberger 
(Ber.,  24,  1645 — 1649). — The  author  has  recently  obtained  a  par- 
amidoctohydro-a-naphthaquinoline  of  the  formula 

H-,     XH., 


the  method  of  formation  of  this  compound  will  be  described  later. 
Although  a  derivative  of  naphthaquinoline,  its  properties  show  it  to 
be  a  benzeneparadiamine.  For  purposes  of  comparison,  trimethyl- 
phenylenediamine  [Mea  =  1:4:6;  (NH,)^  =  2  :  5J  wis  prepared  from 
pseudocumidine  [Me,  =  1:4:6;  NH^  =  2]  by  means  of  diazo- 
benzcnesnlphonic  acid;  the  re.sultiug  dve  is  deposited  in  reddish- 
brown,  lustrous  crystals,  sparingly  soluble  in  water.  On  reduction 
"with  stannous  chloride,  the  diamine  is  obtained,  crystallising  from  a 
mixture  of  ether  and  light  petroleum  in  colourless,  highly  lustrous, 
flat  needles  melting  at  78^.  The  diamine  gives  a  dark,  orange-i-ed 
colour  with  hydrochloric  acid,  hydrogen  sulphide,  and  ferric  chloride 
(thionine")  ;  a  deep-green,  indamine  colour  with  acetic  acid,  aniline 
hydrochk)ride,  and  potassium  dichroinate  ;  on  boiling,  the  solution 
changes  to  greenish-brown,  then  to  reddish-brown,  and  smells  of 
quinone.  The  base  gives  with  metatolylenediamine  tiie  tolyleue-blue 
and  tolvlcne-red  reactions;  Avhilst  with  alkaline  a-naphthol  solution, 
a  blue  indophenol  derivative  is  formed.  J.  B.  T. 

Alkyl  Derivatives  of  Hydroxylamine.      Bv  B.  Behrend  and 
E.   KoNiG  {Annalen,  263,  175— 22:i  and  o39— 358).— At  the  present 
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time  there  are  three  hypotheses  regarding  the  structure  of  the  stereo- 

chemically  isomeric  alkyl  derivatives  of  hydroxylamine,  namely,  that 

of  Hantzsch  and  Werner,  that  of  Behrend,  and  that  of  Auwers  and 

Meyer  ;  they  all  account  for  the  existence  of  two  structurally  identical 

but  stereoclieniically  isomeric  forms,  which  bear  to  one  another  the 

same  relationship  as  that  existing  between  the  two  optically  active 

modifications  of  tartaric  acid.     According  to   all  three   hypotheses, 

/5f-benzylhydrcxy]amiue,  for  example,  should  exist  in  two  enantiomor- 

N 
phoiis  forms,  which  may  be  expressed  by  the  symbols  CtH^^Ti/OH 

and  H^p  TT  7OH  respectively.     Now,  although  this  compound  has 

been  prepared  by  three  totally  different  methods,  the  three  prepara- 
tions are  absolutely  identical  ;  it  must  be  assumed  then,  either  that 
they  all  have  the  s^ame  configuration,  expressed  by  one  of  the  above 
symbols,  or  that  they  are  all  composed  of  equal  parts  of  the  two 
isomerides.  If  the  latter  assumption  is  true,  it  is  probable  that  the 
two  forms  could  be  separated  by  suitable  methods ;  the  authors' 
attempts  to  effect  a  separation  by  combining  the  base  with  optically 
active  acids  were,  however,  unsuccessful,  as  were  also  the  analo<rous  ex- 
periments carried  out  by  Kraft  (this  vol., p.  51).  Experiments  were  also 
made  to  test  the  validity  of  the  first  assamptiou,  namely,  that  the  known 
y3-benzylhydroxylaniine  is  one  onl}'  of  the  theoretically  possible  forms. 
For  this  purpose,  /i-benzylhydroxylamine  was  treated  with  nitrobenzyl 
chloride,  and  thus  converted  into  /3-benzylnitrobenzylhydroxylamine ; 
yS-nitrobenzylhydroxylamine,  prepared  by  methods  exactly  similar  to 
those  employed  in  the  preparation  of  the  /^-benzylhydroxylamine,  was 
treated  with  benzyl  chloride,  and  in  this  way  also  /3-nitrobenzyl- 
benzylhydroxylamine  obtained.  According  to  the  hypothesis,  the  two 
compounds  should  be  enantiomorphous,  but  it  was  found  that  they 
are  identical  in  physical  properties,  and  that  both  give  the  same 
products  in  the  same  proportion  on  oxidation ;  it  follows,  therefore, 
that  assuming  that  no  intramolecular  change  has  occurred  in  any  of 
the  reactions,  and  that  a  second  modification  of  benzylnitrobenzylhydr- 
oxylamine  has  not  escaped  observation,  that  the  two  supposed  enan- 
tiomorphous forms  of  benzyl-  and  of  benzylnitrobenzyl-hydroxylamine 
are  identical,  or,  which  is  less  probable,  that  their  separation  has  not 
yet  been  accomplished. 

ft-BenzylhyJroxylamine  tartrate,  (C7H9NO)o,C4H606,  is  precipitated 
in  needles  when  an  alcoholic  solution  of  the  base  (1  mol.)  is  treated 
with  an  alcoholic  solution  of  tartaric  acid  (1  mol.)  ;  on  evaporating 
the  mother  liquors,  a  second  crop  of  crystals  of  the  normal  salt  is 
obtained,  and  on  further  evaporation,  the  acid  tartrate,  C7H9NO,C4H608, 
is  deposited.  The  latter  forms  colourless,  rhombic  crystals,  a:  h  :  c  = 
0'3561  :  1  :  0"24:75,  is  readily  soluble  in  alcohol,  and  melts  at  about 
117° ;  the  former  is  sparingly  soluble  in  alcohol,  but  more  readily  in 
water,  and  melts  at  125 — loO°. 

0-BenzyIhydroxylaiiu'ne  viandelate  crystallises  from  hot  alcohol  in 
colourltss  needles,  melts  at  115 — 118^  and  is  rather  sparingly  soluble 
in  cold  alcohol  and  water. 

li-Biparanitrobenzylhydroxylamine,    {C-iS.^0i)^'01S.,    is    obtained 
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Avhen  hjdroxylarnine  hjclrochloride  is  boiled  with  paranitrobenzy] 
chloride  and  sodium  carbouate  in  alcoholic  solution ;  it  separates 
from  boiling  acetone  in  large,  3-ellow,  asymmetric  crystals,  melts  at 
157 — 158°,  and  is  readily  soluble  in  hot  alcohol,  glacial  acetic  acid, 
and  acetone,  but  very  sparingly  in  cold  alcohol,  ether,  benzene,  and 
chloroform,  and  almost  insoluble  in  light  petroleum  and  cai'b'on  bi- 
sulphide. The  hydrochloride,  CuHiaXsOsjHCl,  is  crystalline,  and  is 
decomposed  by  water. 

Paranitrohenzylisoparanitrobenzaldoxinie, 

XO,-CbH,-CH^N-C,H6-N02, 

o 

prepared  by  oxidising  the  pi-eceding  compound  with  potassium  di- 
chromate  and  acetic  acid,  crystallises  in  light-yellow,  microscopic 
needles,  and  is  sparingly  soluble  or  insoluble  in  most  ordinary  solvents, 
except  hot  acetic  acid  and  boiling  nitrobenzene  ;  it  melts  at  227 — 228° 
with  decomposition,  but  even  when  kept  at  200°  for  some  time,  it  gradu- 
ally sinters  together  and  turns  brown.  When  boiled  with  20  per  cent, 
hydrochloric  acid,  it  is  decomposed  into  paranitrobeuzaidehyde  and 
y3-nitrobenzyIhydroxylamine  (m.  p.  120 — 125°),  identical  with  the 
compound  obtained  by  Behrend  and  Leuchs  from  a-beuzyl-^-nitro- 
benzylhydroxylamine  in  like  manner. 

^-ParanitrobenzylbenzA'lhydroxylamine,  prepared  by  treating  the 
/^-paranitrobenzylhydroxylamine  obtained  by  the  decomposition  of 
a-benzyl-^-nitrobenzylhydroxylamine  with  benzyl  chloride,  is  iden- 
tical in  chemical  and  physical  properties  with  the  compound  formed 
by  treating  the  /i-nitrobenzylhydroxylamine,  obtained  from  paranitro- 
benzylisoparanitrobenzaldoxime  Avith  benzyl  chloride,  and  also  with 
that  produced  by  the  action  of  nitrobenzyl  chloride  on  /5-benzylhydr- 
osylamine. 

Nitrobenzylisobenzaldoxime  exists  in  two  modifications,  both  of 
which  are  formed  when  benzaldehyde  is  digested  with  /i-nitrobenzyl- 
hydroxylamine  hydrochloride  and  sodium  carbonate  in  alcoholic 
solution  ;  the  original  product  melts  at  104 — 106",  but  when  recrys- 
tallised  from  hot  alcohol  it  yields  a  mixture  of  slender  needles  melting 
'at  113"5 — 114"5°,  and  hexagonal  plates  melting  at  105 — 106°.  These 
two  forms  can  be  easily  converted  one  into  the  other  by  recrystallisa- 
tion  from  various  solvents,  and  when  either  modification  is  heated  at 
its  melting  point  it  is  converted  into  a  mixture  of  the  two  which 
melts  at  107 — 112°.  When  equal  quantities  of  nitrobenzylisobenz- 
aldoxime  and  benzilisonitrobenzaldoxime  are  dissolved  in  hot  alcohol 
and  the  solution  concentrated,  a  mixture  of  the  two  compounds  is 
deposited  in  plates  melting  at  93 — 94°  ;  this  mixture  is  identical  with 
that  obtained  by  the  oxidation  of  paranitrobenzylbenzylhydroxylamine 
(Abstr.,  1890,  1412). 

Nitroso-iB-'benzyJhydroxylamine,  CrHg^oOo,  is  obtained  when  /3-benzyl- 
hydroxylamine  hydrochloride  is  treated  with  sodium  nitrite  in  aqueous 
solution  at  0° ;  it  crystallises  from  a  mixture  of  ether  and  light  petr- 
oleum in  flat,  ti'ansparent  prisms,  melts  at  77 — 78°,  and  is  readily 
soluble  in  alcohol,  ether,  soda,  and  sodium  carbonate,  but  more  spar- 
ingly in  light  petroleum  and  very  sparingly  in  water ;  it  gives  the 
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nitroso-reaction.  The  henzyl  derivative,  CuKuXoOj,  is  formed,  together 
with  an  oil  of  unlcTiown  composition,  when  the  sodium  derivative  of 
nitrosobenzylhydroxylamiiie  is  boiled  with  benzyl  chloride  in  alcoholic 
solution ;  it  crystallises  from  a  mixture  of  ether  and  light  petroleum 
in  lustrous  plates,  melts  at  58 — 59^,  and  gives  Liebermann's  reaction. 
When  a-dibenzylhydroxylaminc  hydrochloride  is  treated  with  sodium 
nitrite,  it  is  converted  into  a  compound  which  crystallises  in  needles 
and  melts  at  73 — 74°. 

Impure  nitroso-/3-benzylhydroxylamine  is  unstable,  and  decomposes 
on  keeping  with  liberation  of  red  fumes,  yielding  dinitrosylbenzyl 
(previously  described  as  dinitrosotoluene,  Abstr.,  1890,  1122)  and  an 
oil  having  a  peculiar,  penetrating  odour;  when  treated  with  glacial 
acetic  acid,  the  nitroso-compound  is  decomposed  into  dinitrosylbenzyl 
and  an  oil,  which,  consists  principally  of  benzyl  acetate  and  benzyl 
nitrite. 

Nitroso-fi-paranitrohenzylliydroxylamine,  N02*C7H6"X(XO)*OH,  is 
precipitated  in  crystals  when  a  freshly-prepai-ed,  well-cooled  solution 
of  /5-paranitrobenzylhydroxylamine  h^-drochloride  is  treated  with,  a 
slight  excess  of  the  theoretical  quantity  of  sodium  niti'ite ;  it  sinters 
together  at  125',  melts  at  130 — 131°,  and  is  readily  soluble  in  alcohol, 
acetone,  sodium  carbonate,  and  glacial  acetic  acid,  but  more  sparingly 
in  chloroform  and  ether  ;  it  gives  Liebermann's  reaction.  When  dis- 
solved in  glacial  acetic  acid  and  treated  with  a  trace  of  fuming  nitric 
acid,  it  is  decomposed,  with  evolution  of  brown  fumes,  yielding  di- 
nitrosylparanitrobenzyl,  paranitrobenzyl  acetate  (m.  p.  70 — 77°),  and  a 
compound  melting  at  about  67°,  which  seems  to  be  paranitrobenzyl 
nitrite. 

Dinitrosylparanitrobenzyl,  CuHioXiOg,  is  a  colourless,  semi-crystal- 
line powder,  melts  at  135 — 140",  and  is  almost  insoluble  in  the  ordinary 
solvents ;  when  treated  with  phenol  and  sulphuric  acid,  it  gives  a 
brownish-violet  coloration,  which  changes  to  brownish-yellow  on  the 
addition  of  alkalis,  and  then  to  an  olive-brown  on  diluting  with  water. 

ft-Paranitrobenzaldoxime,  CjHsXoOs,  is  obtained,  together  with  an 
equal  quantity  of  the  a-compound  (m.  p.  128 — 129°)  when  dinitrosyl- 
paranitrobeuzyl  is  warmed  with  dilute  soda  (or  boiled  for  a  long  time 
with  alcohol)  ;  on  saturating  the  alkaline  solution  ^viih.  carbonic 
anhydride,  the  two  isomerides  are  precipitated  in  crystals,  and  can  be 
.separated  by  recrystallisation  from  hot  water,  in  which  the  /3-compound 
is  the  more  sparingly  soluble.  The  /3-oxime  crystallises  from  hot 
v/ater  in  thin,  iridescent,  rectangular  plates,  sinters  together  at  about 
170°,  melts  at  173 — 175°,  and  is  readily  soluble  in  glacial  acetic  acid, 
chloroform,  and  hot  alcohol,  but  more  sparingly  in  ether ;  when 
heated  at  its  melting  point,  or  when  treated  with  hydrogen  chloride 
in  ethereal  solution,  it  is  almost  completely  converted  into  the  a-oxime, 
and  it  is  readily  decomposed  by  warm  mineral  acids  yielding  nitro- 
benzaldehyde  and  hydroxylamine.  When  the  acetyl  derivative  of  the 
/i-oxime  is  treated  Avith  sodium  carbonate,  it  is  converted  into  pai'a- 
nitrobenzonitrile,  whereas  the  acetyl  derivative  of  the  a-oxime  is 
simply  reconverted  into  the  oxime  (m.  p.  128 — 129°)  under  the  same 
conditions. 

Benzylparanitrobcnzaldoxime,     XO/CeHi'CHiX'OCTH;,    is     formed 
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"vvLen  the  a-oxime  is  treated  -with  sodinm  ethoxide  and  benzyl  cbloride 
in  cold  alcoholic  solntion  ;  it  crystallises  from  alcohol  in  lustrons, 
yellowifli  needles,  melts  at  117"5 — 118-5°,  and  differs  slightly  in  crys- 
talline form  from  the  isomeride  (m.  p.  117 — 118°)  previously  described 
(Abstr.,  ISl'O,  1412).  than  Avhich  it  is  rather  more  sparingly  soluble 
in  hot  alcohol ;  it  is  not  acted  on  by  boiliug  dilnte  acids,  whereas  the 
isomeride  is  quickly  decomposed  into  nitrobenzaldehyde  and  /3-benzyl- 
laydroxylamine. 

When  /i-paranitrobenzaldoxime  is  treated  with  sodium  cliloride 
and  benzjd  chloride  in  alcoholic  solution  at  the  ordinary  temperature,, 
it  yields  benzylisoparanitrobenzaldoxime  and  paranitrobenzylisobenz- 
aldoxime. 

Dinitrosobenzyl  (loc.  clt.)  is  completely  decomposed  by  warm  soda, 
yieldino-  approximately  equal  quantities  cf  a-  and  /3-benzaldoxime. 

F.  S.  K. 

A 20- derivatives.  By  H.  Limpricht  (Annalen,  263,  224 — 245). — 
Azobenzenesalicylic  acid,  N2Pli'C6H3(OH)*COOH,  prepared  by  treat- 
ing salicylic  acid  with  diazobenzeue  chloride  in  alkaline  solution 
(compare  Stebbins,  Abstr.,  1880,  715),  crystallises  from  benzene  in 
yellow  needles,  melts  at  218°,  decomposes  at  a  slightly  higher  tem- 
perature, and  is  readily  soluble  in  alcohol,  ether,  and  acetone,  but 
more  sparingly  in  boiling  chloroform  and  carbon  bisulphide,  and 
almost  insoluble  in  Vt^ater.  The  sodium  salt,  CoHgNnOaNa,  ci'ystal- 
lises  in  small,  yellow  plates  ;  the  larium  salt,  (Ci3H9N203)2Ba,  crystal- 
lises in  golden  needles,  and  is  veiy  sparingly  soluble  in  cold  water. 
The  acid  is  quickly  decomposed  by  stannous  chloride  into  aniline  and 
paramidosalicylic  acid ;  the  last-named  compound  is  also  formed  when 
the  azo-acid  is  warmed  Avith  zinc-dust  and  soda.  The  ethereal  salts 
of  azobenzenesalicylic  acid  can  be  obtained  by  warming  the  acid  with 
an  alcohol  and  concentrated  sulphuric  acid ;  by  dissolving  the  acid  in 
the  alcohol,  and  heating  the  solution  at  100°  with  the  corresponding 
alkyl  iodide,  and  also  by  treating  ethereal  salts  of  salicylic  acid  with 
diazobenzene  chloride  in  alkaline  solution.     The  methyl  salt, 

CuH,2^203, 

crystallises  in  reddish-yellow  plates,  melts  at  108°,  and  is  readily 
soluble  in  alcohol,  ether,  and  soda.  The  ethyl  salt,  CisHuNjOu,. 
crystallises  in  yellowish  needles  or  plates,  melts  at  101°,  and  is  readily 
soluble  in  alcohol,  ether,  and  dilute  soda;  it  distils  at  a  high  tem- 
pei'ature  with  only  slight  decomposition,  and  is  decomposed  by 
stannous  chloride  yielding  ethyl  amidosalicylate.  The  phenyl  salt, 
CisHuX-iOrj,  is  tormed,  together  with  phenyl  bi-azobenzenesalicylate, 
when  an  ice-cold  alkaline  solution  of  phenylsalic3-late  is  treated  with 
diazobenzene  chloride ;  it  separates  from  ether  in  yellowish-red 
needles,  and  from  cold  alcohol  in  well-defined  crystals,  melts  at  121*^, 
and  is  readily  soluble  in  ether,  chloi'oForm,  and  benzene,  but  more 
simringly  in  alcohol,  acetone,  carbon  bisulphide,  glacial  acetic  acid, 
and  soda. 

Phemjl  li-azohenzenesalicylate,  OH-C6H2(NoPh)o-COOPh,  forms 
compact,  granular  crystals,  melts  at  148°,  and  is  readily  soluble  in 
alcohol,  ether,  chlorofoim,  benzene,  acetone,  glacial  acetic  acid,  and  soda. 
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Azobenzenesalicylamide,  prepared  by  heating  the  ruethjl  or  etliyl 
salt  of  the  acid  with  ammonia,  crystallises  in  light-yellow  needles, 
and  molts  at  2-i0°,  not  at  23()°,  as  stated  by  Tumniely.  Tlie  anilide, 
OH-CGH:i(N..Ph)-CO-XHPh,  can  be  obtained  by  treating  salicylamide 
with  diazobenzene  chloride;  in  alkaline  solution  ;  it  crystallises  from 
alcohol  in  brown  plates,  melts  at  183 — 189°,  and  is  readily  soluble  in 
alcohol,  ether,  benzene,  chloroform,  and  glacial  acetic  acid;  it  dissolves 
in  concentrated  sulphuric  acid  with  a  blood-red  coloration. 

Azohenzenechlorobcnzamide,  NoPh'CbHaCl'GO'NHi,  is  formed  Avhen 
azobenzenesalicylic  acid  is  heated  with  phosphorus  pentachloride,  and 
the  product  treated  with  ammonia  ;  it  separates  from  alcohol  in  yellow 
crystals  melting  at  210°.     The  corresponding  anilide, 

N.>Ph-C«HaCl-CO-NHPh, 

prepared  in  like  nnxnner,  separates  from  alcohol  in  yellowish,  nodular 
crystals,  and  melts  at  198°. 

Azobenzeiiemetahi/droxi)benzoic  acid,  OH*CGH3(jS'2Pb)'COOH,  sepa- 
rates from  benzene  in  golden  crystals,  melts  at  213°,  and  is  readily 
soluble  in  alcohol,  ether,  chloroform,  acetone,  glacial  acetic  acid,  and 
soda,  but  only  sparingly  in  benzene  ;  when  warmed  with  stannous 
chloride,  it  yields  vwtahijdro.vyainidohenzoic  acid  [OH  :  COOH  :  NHo  = 
1  :  3  :  4],  a  colourless,  crystalline  compound,  which  darkens  at  230°, 
and  melts  at  235°  ;  when  this  amido-acid  is  diazotised,  and  the  pro- 
duct warmed  with  hydriodic  acid,  iodometahydroxuhenzoic  acid  is 
obtained.  This  compound  crystallises  fi'om  water  in  large,  yellowish 
needles,  sublimes  at  160 — 170°,  melts  at  196°,  and  seems  to  have  the 
composition  CtHsIOs  +  ^HoO ;  when  ti-eated  with  sodium  amalgam,  it 
is  converted  into  metahydroxybenzoic  acid. 

When  parahydroxybenzoicacidis  treated  wdth  diazobenzene  chloride 
in  ice-cold,  alkaline  solution,  bi-azobenzenephenol  (m.  p.  130°),  and 
azobenzenephenol  (m.p.  150 — 151°)  are  formed,  but  no  azo-derivative 
of  hydroxybeiizoic  acid  is  produced.  The  compound,  obtained  by 
treating  parahydroxybenzoic  acid  with  diazosulphanilic  acid  in  ice- 
cold  alkaline  solution,  has  not  the  constitution 

SO,H-C6Hi-IS^rC6H3(OH)-COOH, 

as  supposed  byGriess  (Ber.,  15,  2190),  but  is  the  sodium  salt  of  a 
hydroxyparazobenzenesulphonic  acid  of  the  constitution 

OII-CgHi-K'o-CsHi-SOsH. 

This  acid  is  identical  with  the  compound  formed  by  the  combination 
of  phenol  and  diazosulphanilic  acid ;  its  sodium  salt  ci'ystallises  in 
I'eddish-yellow,  lustrous  scales,  is  readily  soluble  in  hot  water,  and  has 
the  composition  OH-CgHi'K^j-CGHi-SOsNa  +  2H2O  :  its  barium  salt 
crystallises  from  hot  water  in  red,  lustrous,  rhombic  plates  (-|-  H2O), 
and  in  yellow  needles  (+  l^HoO),  and  is  very  sparingly  soluble  in 
cold  "u^ater. 

Azo-derivatives  of  paramethoxy  ben  zoic  acid  could  not  be  obtained. 

Azobenzcne-li-resorcylic  acid,  N2Ph-C6H2(OH)o-COOH,  is  formed, 
together  with  bi-azobenzeneresorcinol  (m.  p.  217°)  when  /3-resorcylic 
acid  is  treated  with  diazobenzenzene  chloride  in  ice-oold,  alkaline 
solution ;   it  crystallises   from  acetone  in  dai-k-red  needles,  melts  at 
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about  189°  with  evolution  of  carbonic  anbydride,  and  is  readily  soluble 
in  chloroform  and  hot  alcohol,  but  more  sparingly  in  ether,  benzene, 
and  acetone,  and  insoluble  in  water;  it  is  partially  decomposed  by 
recr3-stallisation  from  acetone,  yielding*  bi-azobenzeneresorcinol,  with 
evolution  of  carbonic  anhydride.  F.  S.  K. 

Orthohydroxyazo-dyes.  By  S.  v.  Kostanecki  and  J.  D.  Zibell 
{Ber.,  24,  1695 — 1699). — The  authors  have  studied  the  azo-dyes  from 
the  hydroxybenzoic  acids,  and  find  that  the  action  of  diazobenzene 
chloride  on  parahydroxybenzoic  acid  is  quite  different  to  its  action  on 
the  ortho-  and  meta-acids. 

Phenylazosalicylic  acid  and  phenylazometahydroxybenzoic  acid  are 
best  obtained  by  adding  diazobenzene  chloride  to  the  hydroxybenzoic 
acid  in  the  presence  of  sodiu.m  carbonate.  The  dye  is  precipitated 
from  the  soda  solntion  with  acid,  a,nd  crystallised  from  alcohol. 
Phenylazosalicylic  acid  decomposes  at  211^  ;  phenylazohydroxybenzoic 
acid  at  205".     The  latter  does  not  dye  mordanted  cotton. 

Parahydroxybenzoic  acid  and  diazobenzene  chloride  yield  a  product 
which  is  only  partly  soluble  in  sodium  carbonate.  The  soluble  portion 
crystallises  from  dilute  alcohol,  in  which  it  is  easily  soluble,  in  orange 
tablets,  melts  at  150°,  and  was  identified  as  phenylazophenol.  The 
insoluble  portion  crystallises  from  alcohol  in  brownish-red  leaflets, 
melts  at  131°,  and  was  identified  as  pbenyldisazophenol.  Thus 
parahydroxybenzoic  acid  reacts  with  diazobenzene  chloride  in  the 
same  way  as  /3-naphtholcai"boxylic  acid  (m.  p.  157°),  which  also  loses 
the  carboxvl  group. 

Griess  (Abstr.,  1883,  182  ;  1884,  1013)  has  stated  that  parahydroxy- 
lienzoic  acid  reacts  with  diazosulphanilic  acid  in  the  same  way  as 
salicylic  and  metahydroxj-benzoic  acids.  The  authors,  however,  find 
that  when  diazosulplianilic  acid  is  added  to  a  solution  of  parahydr- 
oxybenzoic acid  containing  sodium  carbonate,  a  compound  is  obtained 
crystallising  in  golden-yellow  leaflets,  Avhicli  answers  to  the  descrip- 
tion of  the  compound  obtained  by  Griess,  and  gives  on  analysis 
numbers  agreeing  with  his  numbers.  These  numbers,  howevei*,  agree 
with  the  formula  SOsNa-CfiHi-NvCeH.-OH  +  2HoO.  The  authors 
have  made  a  complete  analysis  of  the  compound,  and  find  that  it  is 
identical  with  the  sodium  salt  of  the  comjiound  obtained  from  diazo- 
.sulphanilic  acid  and  phenol. 

The  authors  were  unable  to  obtain  azo-dj'es  of  parahj^droxybenzoic 
acid  by  tlie  action  of  diazobenzene  chloride  or  diazosulphanilic  acid 
on  parahydroxybenzoic  acid,  under  many  varying  conditions. 

E.  C.  R. 

Tetrazotic  Acids,  Oxy-  and  Dioxytetrazotic  Acids.  By  W. 
LossEN  (Aiiualen,  263,  73 — 80). — The  author  and  Mierau  have  pre- 
viously shown  that  an  acid  of  the  composition  C7H6N'40..  can  be 
obtained  by  treating  benzcnylamidine  nitrite  with  mineral  acids  ;  the 
further  investigation  of  this  subject  has  brought  to  light  the  follow- 
ing facts. 

Other  amidines  containing  the  atomic  complex  NH.'C*N"H.j  give 
acids  analogous  in  composition  to  that  produced  from  benzcnylamidine, 
but  those  amidines  in  which  the  hydrogen  of  the  amido-   or  imido- 
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group  has  iDceii  substituted  by  an  alk^l  group  give  no  such  com- 
pounds. 

The  acids  prepared  from  the  amidines  have  the  general  formula 
X*CX402H ;  on  treatment  with  sodium  amalgam,  they  lose  either  one 
or  two  atoms  of  oxvgen,  yielding  acids  having  the  composition 
X-CXiOH  and  X-CX^H  respectively. 

The  oxygen-free  compound  obtained  from  benzenylamidine  has  the 
molecular  formula  CtHsXj,  and  is  a  strong  monobasic  acid.  Judging 
from  its  decomposition  products,  it  contains  the  unchanged  benzenyl 
group,  and  ma}-,  therefore,  be  named  benzenyltetrazotic  acid ;  the 
compound  of  the  composition  C7H6X4O  may  be  termed  benzenyloxy- 
tetrazotic  acid,  and  the  compound  of  the  composition  CtHsNiOo 
benzenyldiox3-tetrazotic  acid. 

The  dioxytetrazotic  acids  are  very  unstable  in  the  free  state,  and 
have  not  yet  been  isolnted  ;  tlicir  salts  are  much  more  stable  in  solu- 
tion, but  all  the  metallic  salts  are  highly  explosive  in  the  diy  state, 
and  must  be  handled  with  the  greatest  care ;  they  are  also  decom- 
posed by  concentrated  sulphuric  acid  with  explosive  violence. 

The  only  oxytetrazotic  acid  yet  prejDared  is  benzenyloxyteti'azotic 
acid;  as  regards  stability,  it  seems  to  be  intermediate  between  benzenyl- 
tetrazotic acid  and  benzenyldiox^tetrazotic  acid  ;  the  anhydrous  com- 
pound readil}'  decomposes,  but  when  in  combination  with  1  mol.  of 
water  of  crystallisation  it  is  stable. 

The  tetrazotic  acids  ai'e  very  stable ;  benzenyltetrazotic  acid  is 
decomposed  by  concentrated  hydrochloric  acid  and  by  potash  only 
at  a  high  temperature. 

The  constitution  of  these  new  compounds  has  not  yet  been  deter- 
mined, and  there  are  but  few  facts  from  which  any  conclusions  can 
be  drawn.  It  is  probable,  in  the  first  place,  that  since  benzenyldioxy- 
tetrazotic  acid  gives  benzonitrile  on  decomposition,  it  contains  the 
group  CPh=,  and  since  it  is  formed  by  the  action  of  nitrous  acid  on 
the  amidine,  its  constitution  is  probably  represented  by  the  formula 
XO*X;CPh*X!X*OH  ;  this  view  is  in  accordance  with  the  fact  that 
substituted  amidines  give  no  analogous  compound,  and  also  with  the 
reactions  of  the  acid  and  with  those  of  its  derivatives.  Benzenyltetr- 
azotic acid  is  probably  also  a  benzenyl  derivative,  as  it  is  formed  by 
the  action  of  sodium  amalgam  on  a  cold  dilute  solution  of  the  dioxy- 
tetrazotic acid  :  when  heated  -with  concentrated  hydrochloric  acid,  it 
is  decomposed  into  aniline,  carbonic  anhydride,  nitrogen,  and  ammo- 
nia, and  its  ethyl  salt  under  the  same  conditions  gives  benzoic  acid, 
ammonia,  nitrogen,  a  little  carbonic  anhydride,  and  probably  also 
aniline,  ethylamine,  and  ethyl  chloride  ;  it  may  possibly  be  a  tetrazole 

N — ]^ 
derivative  of  the  constitution  CPh<^  n,   or  it  niay  have  the  con- 

stitution   NH:CPh'N<|i,   in  which  ca.se  it   would  be  the  imido-deri- 

vative  of  Curtiiis'  benzoylazoimide,  CsHa-CO-X-^'t  (this  vol.,  p.  56). 

An  account  of  the  experimental  work  on  this  subject  is  given  in  the 
following  abstracts.  F.  S.  K. 
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Benzenyldioxytetrazotic  Acid.  By  W.  Lossen  aud  F.  Mieeau 
(Anjialev,  263,  <5l — 87). — Bemenylamidine  benzenyldioxytetrazotate, 
C7H8X2,C7HsX40o,  is  best  prepared  by  mixing  an  aqueous  solution 
(80  c.c.)  of  potassium  nitrate  (80  grams)  with  a  solution  of  benzenyl- 
amidine  hydrochloride  (20  grams)  in  water  (100  gi'ams)  heated  at 
60 — 70",  and  then  adding,  drop  by  drop,  sulphuric  acid  of  sp.  gr.  1*2 
(20  c.c.)  ;  alter  keeping  for  two  hours,  the  precipitated  salt  is  sepa- 
rated by  filtration.  The  yield  is,  at  the  most,  37  gi'ams  from 
100  grams  of  the  hydrochloride  ;  during  the  process  nitric  oxide  and 
nitrogen  are  evolved,  and  some  of  the  product  undergoes  decomposi- 
tion with  formation  of  benzonitrile.  It  crystallises  from  boiling 
alcohol  in  lustrous  plates,  explodes  at  about  178°,  and  is  readily  solu- 
ble in  hot  alcohol,  but  only  sparingly  in  hot  water,  and  almost  insolu- 
ble in  ethei-.  The  potassium  salt,  C7H5N402K,  is  deposited  in  crystals 
when  the  benzenylamidine  salt  is  treated  with  alcoholic  potash,  or 
Avith  an  alcoholic  solution  of  potassium  acetate;  it  crystallises  in 
needles  or  plates,  explodes  violently  v^hen  heated,  wlien  rubbed,  or 
when  brought  into  contact  with  concentrated  sulphuric  acid,  and  is 
very  readily  soluble  in  water,  but  only  sparingly  in  cold  alcohol,  and 
insoluble  in  ether.  The  silver  salt,  C7H5N402Ag,  is  obtained  as  a 
white  precipitate  on  adding  a  solution  of  silver  nitrate  to  a  solution 
of  the  potassium  salt ;  it  is  very  explosive.  In  solutions  of  the 
potassium  salt,  barium  chloride,  lead  acetate,  and  mercurous  nitrate 
produce  colourless  precipitates,  which  are  explosive  in  the  dry  state ; 
solutions  of  ammonium  chloride,  hydroxylamine  hydrochloride,  and 
methylaniline  hydrochloride  give  crystalline  precipitates,  and  a  solu- 
tion of  rosaniline  gives  a  voluminons,  dark-red  precipitate. 

The  free  henzenyldioxijtetrazotic  acid  is  very  unstable;  on  adding 
a  mineral  acid  to  a  solution  of  the  potassium  salt,  the  liquid  turns 
yellow,  but  becomes  colourless  again  on  warming,  nitrogen  and 
nitric  oxide  being  evolved,  with  formation  of  benzonitrile. 

F.  S.  K. 

Metanitrobenzenyldioxytetrazotic  Acid.  By  W,  Lossen  and 
M.  Neui;ert  (Ainialen,  263,  87 — 92). — Potassium  metanitrohenzenijl - 
dioscytet razotate,  jS^02'C7H4N402K,  is  deposited  in  crystals,  together 
with  the  corresponding  amidine  salt,  when  a  solution  of  metanitro- 
benzenylamidine  hydrochloride  is  mixed  with  excess  of  a  concen- 
trated solution  of  potassium  nitrite,  and  nitric  acid  added  to  the 
mixture  until  a  regular  evolution  of  gas  takes  place ;  the  two  com- 
pounds can  be  separated  by  treating  the  mixture  with  hot  water  or 
hot  alcohol,  in  both  of  which  the  amidine  salt  is  almost  insoluble. 
The  potassium  salt  can  also  be  obtained  by  boiling  the  amidine  salt 
with  a  concentrated  solution  of  potassium  nitrite,  or  by  agitating  it 
with  alcoholic  potash.  It  crystallises  from  hot  alcohol  in  small, 
moss-like  needles,  is  very  explosive,  gives  Liebermann's  reaction,  and 
is  only  sparingly  soluble  in  cold  water  and  cold  alcohol.  The  free 
acid  could  not  be  isolated  ;  when  a  solution  of  the  potassium  salt  is 
treated  with  strong  mineral  acids,  and  when  the  lead  salt  is  decom- 
posed with  hydrogen  sulphide,  metauitrobeuzonitrile  is  formed  with 
evolution  of  gas.     The  hannni  salt,  (NOvC7HiX40..)2Ba,  prejpared  by 
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pi'ecipitating  a  solution  of  the  potassium  salt  with  barium  chloride, 
is  a  colourless,  explosive  compound  almost  insoluble  in  Avuter  and 
alcohol.  The  silver  salt,  N02-C7H4N402Ag,  is  a  diity-white,  explosive 
compound,  very  sensitive  to  light.     The  ammonium  salt, 

NO,-aH4NA-NH4, 

is  precipitated  in  needles  on  adding  ammonium  chloride  to  a  solution 
of  the  potassium  salt;  it  is  sparingly  soluble  in  water,  but  readily  in 
alcohol,  and  explodes  at  about  152°.  The  hydroxy! amine  salt, 
N02'C7H5N402,NHo'OH,  crystallises  in  needles,  and  is  rather  explo- 
sive'. TUc  phenylhydrazine  salt,  N02-C;H3N402,N2H3Ph  +  11,0,  crys- 
tallises in  yellowish  needles,  and  melts  at  about  loO°  with  decomposi- 
tion ;  in  solutions  of  the  potassium  salt,  the  hydrochlorides  of  aniline 
and  metaphenylenediamine  also  produce  crystalline  precipitates.  The 
vietanitroheuzenylamidine  salt,  N02'C7H3N402.N02*C7H:N->  (see  above), 
is  a  yellow,  crxstalline  powder  Avhich  melts  at  about  176^,  and  is  in- 
soluble in  the  ordinary  solvents  ;  it  is  rapidly  decomposed  by  con- 
centrated sulphuric  acid,  but  only  slowly  by  dilute  hydrochloric  acid. 
The  ethyl  salt  seems  to  be  decomposed  by  alcohol.  F.  S.  K. 

Phenethenyldioxytetrazotic  Acid.  By  W.  and  C.  Lossen 
{Annalen,  263,  92 — 95j. — Fhenetlitnylamidine  phenethenyldiovytetr- 
azotofe,  C7HH1N2, 0811^X402,  is  gradually  precipitated  when  a  solution 
of  phenethenylamidine  nitrite  (10  grams)  in  water  (150 — 200  c.c.)  at 
about  60°  is  mixed  with  a  saturated  solution  (10 — 15  c.c.)  of  potas- 
sium nitrite,  and  then  dilute  sulphuric  acid  added  uniil  the  evolution 
of  gas  commences  ;  the  yield  is,  at  the  most,  20  grams  from  100  grams 
of  the  amidine  salt.  It  crystallises  from  hot  alcohol  in  slender 
needles,  and  from  water  in  well-defined,  rhombic  crystals,  a  :  b  :  c  =■ 
0"551  :  1  :  0"407,  is  moderately  easily  soluble  in  alcohol,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  cold  water;  it  is  decom- 
posed by  boiling  water  with  formation  of  phenylaeetonitrile.  The 
potassium  salt,  C8H7N4O2K,  prepared  by  triturating  the  amidine  salt 
with  alcoholic  potash,  crystallises  from  boiling  alcohol  in  laro-e, 
nacreous  plates,  and  is  readily  soluble  in  water,  but  onlv  sparingly  in 
oold  alcohol,  and  insoluble  in  ether;  its  aqueous  solution  undero-oes 
decomposition  on  boiling,  with  formation  of  phenylacetonitiile,  and 
the  dry  compound  is  highly  explosive.  The  silver  salt,  C^H7N402Acr 
is  obtained  as  a  reddish  precipitate  on  adding  silver  nitrate  to  a  solu- 
tion of  the  potassium  salt ;  it  first  becomes  colourless,  but  on  exposure 
to  light  again  tui'ns  reddish,  then  brown,  and  finally  black;  it  is 
highly  explosive,  and  is  very  readily  decomposed  by  alkalis. 

F.   S.  K. 

Reduction  of  Benzenyldioxytstrazotic  Acid.      By  W.  and  C. 

LossEX  {AniKilen,  263,  9ij — 108). — Bemenyloxyt,drazotic  acid  and 
henzenyltetrazo! ic  acid  are  both  produced  when  an  aqueous  solution  of 
the  potassium  salt  of  benzenyldioxyteti-azotic  acid  is  reduced  with 
sodium  amalgam  ;  the  two  products  cannot  be  easily  separated.  When 
a  warm  concentrated  solution  of  the  potassium  salt  of  the  dioxy-acid 
is  treated  with  excess  of  sodium  amalgam,  benzenyloxytetrazotic  acid 
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is  the  sole  product,  whereas  when  a  cokl  6 — 8  per  cent,  solution  of 
the  potassium  salt  is  employed,  only  a  small  quantity  of  benzeuyloxy- 
tetrazotic  acid  is  formed,  the  principal  product  being  benzenyltetr- 
azotic  acid. 

jBememjloxytetrazotic  acid,  CvHeNiO  +  H2O,  crystallises  from 
boiling  water  in  needles,  and  from  cold  dilute  alcohol  in  reddish - 
yellow,  rhombic  or  monosymmetric  forms  ;  it  loses  its  water  at  150°, 
melts  at  175°  with  explosive  decomposition,  and  is  soluble  in  alcohol 
and  ether,  but  is  reprecipitated  from  the  solutions  on  the  addition  of 
light  petroleum.  The  anhydrous  acid  readily  undergoes  decomposi- 
tion, on  keeping,  with  evolution  of  nitrous  fumes ;  it  seems,  also,  to 
be  decomposed  by  anhydrous  solvents,  such  as  benzene,  even  at  the 
ordinai-y  temperature,  but  it  is  not  acted  on  by  boiling  hydrochloric 
acid  or  dilute  sulphuric  acid.  Concentrated  nitric  acid  decomposes  it 
in  the  cold,  but  concentrated  sulphuric  acid  has  no  action  until  the 
temperature  rises  to  about  250°  ;  the  solution  in  hot  sulphuric  acid 
gives  Liebermann's  reaction,  whereas  theundecomposed  acid  does  not. 
The  results  of  molecular- weight  determinations  in  phenol  solution 
were  in  accordance  with  those  required  by  a  compound  of  the  mole- 
cular formula  given  above.  The  potassium  salt,  CvHoNiOK,  separates 
from  alcoholic  ether  in  crystals,  is  readily  soluble  in  water  and  alcohol, 
and  explodes  when  heated.  The  barium  salt,  (C7H5N40)2Ba  -f  SHoO, 
crystallises  in  plates,  loses  its  water  at  105°,  and  is  readily  soluble 
in^water,  but  more  sparingly  in  alcohol.  The  silveo-  salt,  C7H3lS'40Ag, 
is  insoluble  in  water,  and  darkens  on  exposure  to  light.  In  solutions 
of  the  potassium  salt,  the  nitrates  of  lead  and  mercury  produce  a 
colourless,  copper  sulphate  a  light-green,  and  ferric  chloride  a  reddish- 
brown  precipitate. 

Benzenijltetrazotic  acid,  C7H6iS'4,  crystallises  from  hot  water  in  long, 
colourless  needles,  and  from  cold  alcohol  in  rhombic  forms,  melts  at 
2 12 — 213"  Avitli  decomposition,  and  is  moderately"  easily  soluble  in 
alcohol,  but  only  sparingly  in  ether,  and  almost  insoluble  in  benzene, 
light  petroleum,  and  cold  water.  When  the  acid  is  carefully  heated 
at  its  melting  point,  it  turns  wine-red,  and,  on  cooling,  the  liquid 
solidifies  to  a  colourless  mass,  in  which  is  imbedded  a  small  quantity 
of  a  purple-red  substance,  insoluble  in  water,  and  only  sparingl}- 
soluble  in  dilute  alcohol ;  when  heated  quickly,  the  acid  decomposes 
suddenly,  wnth  development  of  light  and  heat,  yielding  a  thick,  dark- 
green,  very  stable  liquid,  Avhich  is  readily  soluble  in  alcohol.  ]\lolecu- 
lar-weight  determinations  in  phenol  solution  gave  results  in  accord- 
ance with  those  required  by  the  molecular  formula  CtHoT^i.  The 
■potassium  salt,  CtHsNiK,  crystallises  from  alcoholic  ether  in  nacreous 
plates,  and  decomposes  on  heating.  The  harium  salt,  (C;H5N4)oBa  + 
3H3O,  crystallises  in  thin  plates.  The  sz'Zyer  salt,  C7H5lSr4Ag,  is  colour- 
less, and  moderately  stable  in  the  light.  Copper  sulphate,  silver 
nitrate,  and  the  two  nitrates  of  mercury  produce  precipitates  in  an 
aqueous  solution  of  the  acid,  and,  with  a  solution  of  the  potassium 
salt,  mercuric  chloride  and  lead  nitrate  give  a  colourless,  cobalt 
nitrate  a  bright-red,  and  ferric  chloride  a  yellowish-l)rown  precipitate. 
The  etlvjl  salt,  C7H5lSr4Bt,  prepared  by  heating  the  acid  with  an 
alcoholic  solution  of  potassium  ethoxide  and  ethyl  iodide,  is  a  moder- 


ORGANIC   CHEMISTRY.  1043 

ately  thick  oil.  insoluble  in  wjitei",  but  soluble  in  alcoliol,  cthei',  and 
concentrated  hvdi'ocliloi-ic  acid  ;  it  cannot  be  distilled. 

F.  S.  K. 

Orthochlorophenylhydrazine.  By  C.  WH>r.(iERonT  (Jler.,  24, 
1660 — 1662). — Ortlioclilorophcnyl hydrazine  hydrochloride  is  obtained 
by  reduction  of  orthocblorodiazobenzcne  chloride  with  stannous  chlor- 
ide and  hydi'ochloric  acid.  It  is  a  white,  crystalline  compound,  and 
decomposes  about  200°. 

Orthochlorophenylhydrazine  is  obtained  as  a  white,  crystallino 
mass  on  addino-  excess  of  strong  ammonia  to  an  aqueous  solution  of 
the  hydrochloride.  It  is  soluble  in  hot  water,  alcohol,  ether,  and 
benzene,  and  is  fairly  stable  to  light,  air,  and  a  gentle  heat. 

Picri/lorthocJilorophenylhydraziue  is  obtained  by  mixing  hot  alcoholic 
solutions  of  the  hydrazine  hydrochloride  and  picryl  chloride.  It 
crystallises  in  thick,  red  prisms,  and  melts  at  160°.  From  benzene,  it 
crystallises  in  yellow  plates  containing  1  mol.  of  benzene,  which  ifc 
loses  when  heated  at  100°.  Fi'om  psendocumene,  or  from  an  alcoholic 
solution  of  pseudocumene,  it  crystallises  in  thick,  yellow  prisms 
containing  1  mol.  of  the  hydrocarbon,  which  it  loses  when  heated 
at  100". 

Binitronitrosophenyhtrthoclilorazohenzene.  CfiH4ChN"2*C6Ho(NOo)2'NO, 
is  obtained  by  boiling  picrylorthochlorophenj'lhydrazine  with  acetic  acid 
in  a  reflux  apparatus.  It  crystallises  in  yellowish-red  prisms,  melts 
at  244 — 245°,  and  is  quite  insoluble  in  benzene.  E.   C.  R. 

Configuration  of  (c-Isonitroacetophenone  (Benzoylform- 
OXime).  By  H.  G.  Soderhaum  {Ber.,  24,  1381 — 1388). — An  acetyl 
derivative  could  not  be  obtained  by  the  interaction  of  benzoylform- 
oxime  and  acetic  anhydride  ;  benzoic  c^'anide  was  the  only  product ; 
its  formation,  however,  proves  that  the  oxime  belongs  to  the  /3-series, 

and  has  the  formula         1 1  ^^^.      On  treatins'  the   oxime  with  acetic 
WOYL  ° 

chloride  at  the  ordinary  temperature,  a  compound  is  deposited  of  the 

formula  CioHmNOsCl ;   Claisen  and    Manasse,   who    first   prepared  it, 

supposed  it  to  be  the  acetyl  derivative  ;  in  all  probability,  however, 

it  is  either  the  oximacetate    hydrochloride,    BzCH;N-0Ac,HC1,    or  a 

hydroxychloride  of  the  same  oximacetate,  of  the  formula 

OH-CPhCl-CH:NOAc. 

By  the  action  of  water  at  the  ordinary  temperature,  the  hydi-ate  of 
henzoylformoxime  acetate,  CPh(0H)2*CH;N0Ac  is  formed,  crystal- 
lising from  chloroform  in  colourless,  lustrous  needles  which  melt  at 
131^.  The  oxime  is  regenerated  on  warming  with  dilute  hydro- 
chloric acid  or  by  treatment  with  concentrated  sulphuric  acid  at  the 
ordinary  temperature.  The  acetyl  derivative  yields  phenylhydroxy- 
acetic  acid  on  hydrolysis  with  dilute  soda  ;  with  sodium  carbonate 
solution,  however,  diphenylhydroxytriJcetone,  OH-CHBz'COBz,  is 
formed,  and  crystallises  from  benzene  in  yellow,  microscopic  needles 
melting  at  about  170°;  the  molecular  weight,  determined  by  Raoult's 
method,  agrees  with  the  formula. 
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The  above  oximacetate  appears  to  be  the  a-modification  1 1 

AcO'iSr 
and  is  probably  formed  from  the  intermedia.te  /3-derivatire  by  mole- 
cular reai'rangement  induced  by  the  action  of  hydrogen  chloride. 
The  formation  of  the  peculiar  hydrolysis  products  may  be  explained 
by  assuming  that  the  a-oxime  is  first  formed  ;  this,  being  unstable, 
decomposes  into  hydroxylamine  and  the  aldehyde,  the  latter  com- 
pound being  afterwards  further  chansred  in  the  manner  shown. 

J.  B.  T. 

The  Induline  Group.  By  0.  Fischer  and  E.  Hepp  {Annalen, 
262,  237 — 264). — Eosindulines. — It  has  been  shown  in  a  previous 
paper  (Abstr.,  1890,  908)  that  rosindulines  are  produced  by  the 
action  of  a  large  number  of  naphthaleneazo-derivatives,  or  nitroso- 
naphthalene  derivatives  on  aniline  or  analogous  bases ;  in  the 
preparation  of  these  dyes  quinoneanilides,  such  as  anilidonaplitha- 
fjuinoneanil,  are  formed  as  intermediate  products  ju.st  as  dianilido- 
qninonedianil  (azophenine)  is  formed  in  the  preparation  of  the  blue 
indulines  of  the  benzene  series.  In  order  to  obtain  a  good  yield  of 
the  rosinduline,  it  is  not  necessary  to  work  under  conditions  Avhich  are 
favourable  to  the  production  of  quinoneanilides  ;  on  the  contrary,  the 
yield  is  considerably  larger  when  the  quinoneanilide  is  obtained  in 
only  small  quantities,  because  it  is  only  when  in  the  nascent  state 
that  it  is  readily  transformed  into  a  rosinduline.  The  conditions 
favourable  to  the  formation  of  a  quinoneanilide  ai-e  (I)  a  compara- 
tively low  temperature  in  the  fusion  process,  and  (2)  the  presence  of 
some  diluent ;  consequently  when  aniline  is  boiled  with  benzeneazo- 
xz-naphthylamine  hydrochloride  in  glacial  acetic  acid  solution,  and 
Avhen  nitrosophenyl-a-naphthylamine  is  heated  with  aniline  in  50  per 
cent,  acetic  acid  solution,  anilidonaphthaquinoneanil  is  formed  in 
large  quantities. 

]n  preparing  phenylrosinduline  from  benzeneazo-a-naphthylaraine 
and  aniline  {loc.  cit.},  benzeneazo-a-phenylnaphthylamiiie  (loc.  cit.)  is 
first  formed;  as  the  last-named  compound  dissolves  in  sulphuric  acid 
yielding  a  biue  solution,  whereas  the  rosinduline  gives  a  green  solu- 
tion, the  couise  of  the  reaction  can  be  easily  followed. 

Anilidoisonajihtlnjlrosinchdine,  C3t,H26iSr4,  is  formed  in  small  quantities 
in  preparinir  phenylrosinduline  as  previously  described  (Abstr.,  1888, 
1291,  and  1690,909),  and  ]-emains  undissolved  on  extracting  the  melt 
with  benzene.  It  crystallises  from  hot  alcoholic  xylene  in  bronze- 
coloured  needles,  melts  at  a  very  high  temperature,  and  is  very 
sparingly  solulde  in  all  ordinary  solvents;  it  dissolves  in  concentrated 
sulphuric  acid  yielding  a  green  solution  in  which  an  indigo-blue, 
flocculent  precipitate  is  produced  on  the  addition  of  water.  The 
hydrochloride,  C^^W.^ i,^C\,  crystallises  from  alcohol,  in  which  it  is 
sparingly  soluble,  in  bronze-coloured  plates.  When  aniliiloisonaphthyl- 
rosinduline  is  heated  at  180 — 200°  with  a  mixture  of  glacial  acetic 
acid  and  concentrated  hydrochloric  acid,  it  is  decomposed  into  aniline 
and  a  base  of  the  composition  CjeHigNoOo,  which  is  probably  a 
h3droxy-derivative  of  the  isonaphthylrosiudone  (hydi-oxypheuyldi- 
oiaphthazine)    previously  described   (Abstr.,    1890,  910).     This  new 
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base  dissolves  in  alcoholic  benzene  yielding  a  rose-coloured  solution 
wliicli  shows  au  intense  orange-yellow  fluorescence ;  its  hydrochlor- 
ide crystallises  in  green  plates,  is  unstable,  and  dissolves  in  alcohol 
yielding  a  solution  having  a  greenish-yellow  fluorescence. 

Rosiudulines  can  be  prepared  from  a-amidoazo-a-naphthylamine  : 
When  a-amidoazo-a-naplithylamine  hydrochloride  (1  part)  is  heated 
with  aniline  (2  parts)  and  aniline  hydrochloride  (I  part)  at 
150 — 180°,  phenylrosinduline  and  isonaphthylrosinduline  (Abstr., 
1890,  908)  are  obtained. 

;p^  1  3 

Plienylrosindulinesnlphonic    acid,   CsHi^-v-pi  ^CioHsIN-CeHi'SOsH, 

is  formed  when  phenylrosinduline  is  heated  at  100°  with  concentrated 
sulphuric  acid ;  it  is  a  red,  very  sparingly  soluble  powder.  The 
sodium,  potassium,  and  ammonium  salts  are  only  very  sparingly 
soluble  in  boiling  water,  from  which  they  crystallise  in  thin  plates. 
When  the  acid  is  heated  with  water  at  200^,  it  is  decomposed  into 
rosiudone  and  metamidobenzenesulphonic  acid. 

Rosindone  can  be  converted  into  a  sulphonic  acid  by  treatino-  it 
with  sulphuric  anhydride  ;  this  acid  dyes  silk  a  yellowi.sh-red  shade 
which  shows  a  fiery-red  fluoresence,  and  its  salts  are  readily  soluble. 

Bromorosindoiie,  CjoHisNsOBr,  is  deposited  in  the  form  of  a  red 
powder  on  adding  bromine  (2  mols.)  to  a  well-cooled  glacial  acetic 
acid  solution  of  rosindone ;  it  crystallises  from  alcoholic  benzene  in 
brigVit-red  prisms,  and  is  almost  insoluble  in  cold  glacial  acetic  acid, 
but  more  readily  in  alcohol  and  chloroform,  Both  bromorosindone 
and  its  sulphonic  acid  are  eosin-coloured  dyes ;  the  shades  obtained 
are  brilliantly  fluorescent.  When  chlorine  is  pas.sed  into  an  acetic 
acid  solution  of  rosindone,  the  colour  gradually  disappears,  and  a 
colourless  compound  containing  chlorine,  probably  a  ketochloride,  is 
deposited  on  the  addition  of  water. 

Rosindonic  acid,  C22H14X2O3,  is  formed  when  rosinduline,  rosindu- 
linesulphonic  acid,  or  rosindone  is  warmed  with  a  glacial  acetic 
acid  solution  of  chromic  acid  until  the  solution  becomes  colour- 
less. It  separates  from  a  mixture  of  benzene  and  light  petr- 
oleum in  colourless  crystals,  melts  at  209°,  and  is  insoluble  in  water 
and  only  sparingl}'  soluble  in  alcohol,  but  readily  in  ether  and 
benzene  ;  it  dissolves  in  concentrated  sulphuric  acid  yielding  an  in- 
tensely yelloAV  solution,  which  becomes  colourless  on  the  addition  of 
water.  The  silver  salt,  CoaHiaXoOrjAg.  ciystallises  fi'om  hot  wiater  in 
shining  plates ;  the  potassium  salt  and  the  sodium  salt  are  readilv 
soluble  in  water,  but  the  barium  salt  and  the  calcium  salt  are  onJv 
sparingly  soluble,  and  the  copper  salt  and  the  lead  salt  are 
iusoluble. 

^mVicZonap/f^^a^ttznonerZmmZ,  XHPh-CioH3(XPh)2[(NPh)2:]S'HPh=: 
1  :  4  :  2],  is  formed  as  an  intermediate  product  in  the  oxidation  of  tri- 
anilidonaphthalene  to  phenylrosinduline  by  mercuric  oxide  (Abstr., 
1890,  908)  ;  it  crystallises  from  benzene  or  alcohol  in  orange-yellow 
prisms,  melts  at  ISO"",  and  on  reduction  with  zinc-dust  and  acetic  acid 
is  converted  into  trianilidonaphthalene. 

Quinoneatdlides  and  Azophenines. — When  orthonitrophenol  (1  part) 
is  boiled  for  a  few  hours  with  aniline  (2  parts)  ixi  50  per  cent,  acetic 

VOL.  LX.  4  a 
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acid  solution,  a  considerable  quantity  of  dianilidoquinoneanil,  identi- 
cal with  tlie  compound  obtained  by  Zincke  and  Hagen  from  quinone 
and  aniline  (Ber.,  18,  788),  is  deposited.  The  compound  obtained 
from  dibromonitrosophenol  and  previously  described  by  the  authors  as 
liydroxyazophenine  (Abstr.,  1888,  45G)  and  the  substance  prepared 
by  Kohler  from  paranitrosometahydroxydiphenylamine  (Abstr.,  1888, 
587)  are  both  identical  with  Zincke  and  Hagen's  dianilidoquinone- 
anil. 

Toluazophenine,  C«H,(NC:H,)2(NHC,H02  [(NC,H,)o  :  (NHC^HOa 
=  1:4:2:  5],  was  first  prepared  by  Kimich  {Ber.,  8,  1031),  who 
erroneously  assigned  to  it  the  composition  CioHs^NsO  ;  when  boiled 
with  methyl  alcohol  and  concentrated  sulphuric  acid,  it  is  decomposed 
into  paratoluidine  and  diparatoluidoquinone. 

The  compound  prepai'ed  by  Nolting  and  Witt  (Ber.,  17,  82)  from 
orthamidoazotoluene  and  paratoluidine  has  the  composition  C35H34N4 
and  not  C40H41N5 ;  when  boiled  with  methyl  alcohol  and  con- 
centrated sulphuric  acid,  it  is  decomposed  into  ditoluidotoluqtdnone, 
CGHOoMeCNHCvH,).,,  and  paratoluidine.  This  ditoluidotoluquinone, 
crystallises  from  alcohol  in  brown  needles,  melts  at  178°,  and  is  iso- 
meric with  the  symmetrical  compound  (m.  p.  241°)  previously  ob- 
tained by  the  authors  from  toluquinone  and  paratoluidine  (Abstr., 
1890,  912);  its  constitution  is,  therefore,  represented  by  one  of  the 
two  formulae  [Me  :  0,  :  (NHC-H,),  =  1  :  2  :  5  :  3  :  4  or  =  1  :  2  :  5  :  4 :  6], 
so  that  the  original  compound  of  the  composition  C35H34N4  is  an 
azotoline  of  the  constitution 

[Me  :  (NC-H;)3  :  (NHCtH,)^  =  1  :  2  :  5  :  3  :  4,  or  ==  1  :  2  :  5  :  4 :  6]. 

The  compound  of  the  composition  C18H14N0O2,  obtained  •  by  Fevre 
(Abstr.,  1883,  734)  from  nitrosoresorcinol  and  aniline,  is  probnbly  a 
hydroxjanilidoquinoneanil  of  the  constitution  [0  :  OH  :  NPh  :  NHPh 
=  1:3:4:6];  when  boiled  with  methyl  alcohol  and  sulphuric  acid, 
it  is  decomposed  into  aniline  and  a  crystalline  compound  of  the  com- 
position C13H11NO3,  which  melts  at  189°,  and  is  pi-obably  methoxyanil- 
idoqninone. 

Benzeneindulines. — Amidoazobenzeneinduline,  (Abstr.,  1890,  764) 
melts  at  125°.  The  hydrochloride,  Ci8H|3]Sr3,HCI,  crystallises  iu 
brownish-red  prisms ;  the  hydrohromide,  CisiHi3N3.HBr,  crystallises  in 
yellow,  lustrous  needles  and  is  rather  sparingly  solable  in  water.  The 
nitrate,  CieHi3lSr3,HN03,  is  a  bi-onze-coloui-ed,  crystalline  powder  which 
dissolves  in  water  yielding  a  reddish-violet  solution. 

Amidophenylinduline,  the  preparation  of  Avhich  is  desci'ibed  in  the 
German  patent,  No.  50,534,  crystallises  from  alcohol  or  benzene  in 
greenish  prisms,  melts  at  150 — 152°  (not  at  255 — 260"  as  stated  in 
the  patent),  and  is  only  sparingly  soluble  in  benzene  ;  the  hydrochloride 
is  very  sparingly  soluble  in  water.  The  nitrate,  C2»Hi8N4,HN03, 
crystallises  in  green,  and  the  aurochloride,  C24Hi8N4,H  AUCI4,  in  bronze- 
coloured  plates.  When  the  base  is  heated  with  concentrated  hydro- 
chloric acid  at  1 50°,  it  is  decomposed  into  ammonia,  aniline,  and  a 
hydroxy-compound  which  is  only  very  sparingly  soluble  in  alcohol, 
yielding  a  reddish-violet  solution. 

Phenylindidine,  C24HnN3,  is  obtained  when  amidophenylinduline  is 
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fliazotised  in  alcoliolic  solution,  the  solution  of  the  product  heated  to 
boiling,  diluted  with  water,  and  the  base  precipitated  with  ammonia. 
It  crystallises  from  a  mixture  of  method  alcohol  and  benzene  in  thick, 
red  plates,  melts  at  280 — '2'M°,  and  is  readily  soluble  in  benzene,  but 
only  sparingly  in  methyl  alcohol,  and  almost  insoluble  in  light  petr- 
oleum ;  it  dissolves  in  concentrated  hydrochloric  acid  and  sulphuric 
acid  with  a  blue,  in  dilute  mineral  acids  with  a  bluish-violet,  and  in 
acetic  acid  with  a  red  coloration.  The  hydrochloride  and  the  sulphate 
crystallise  in  green  prisms. 

Further  investigation  has  shown  that  the  compound  (m.  p. 
229 — 230°)  obtained  by  heating  azophenine  with  concentrated  hydi'O- 
chloric  acid,  and  which  was  first  thought  to  be  anilidoquinonedianil, 
€24Hi;,iS'3  (Abstr.,  1890,  912),  is  identical  with  the  phenylinduline  just 

described  ;  this  fact  shows  that  phenylinduline  must  have  the  con- 
1 

*       .  X  — 

stitution     NPhlCsHs-^^p,  ^CeHi.    The  benzeneindulines  are,  there- 

2 

fore,  like  the  rosindulines,  derivatives  of  paraquinone,  whereas  the 
saffranines  and  eurhodines  are  derivatives  of  ortLoquinone. 

The  blue  compound  obtained  by  boiling  amidoazobenzene  hydro- 
chloride with  aniline  hydrochloride  in  aqueous  solution  contains 
oxygen,  and  does  not  belong  to  the  same  class  of  compounds  as  the 
indulines. 

Indazine,  a  blue  dye  obtained  by  treating  nitrosodimethylaniliue 
with  diplienylmetaphenylenediamine,  is  the  hydrochloride  of  a  base 
which  has  many  properties  in  common  with  the  saffi'anine  bases,  but 
which,  like  the  indulines,  is  free  from  oxygen ;  the  free  base, 
CofiHooNi,  crystallises  from  benzene  in  compact  bronze-coloured 
prisms,  melts  at  218 — 220°  ?,  and  effloresces  on  exposure  to  the  air 
owing  to  loss  of  benzene.  It  is  readily  soluble  in  alcohol  and  benzene, 
but  only  sparingly  in  ether,  light  petroleum,  and  hot  Avater,  and  in- 
soluble in  alkalis  ;  it  dissolves  in  concentrated  sulphuric  acid  yielding 
a  green  solution  which  turns  yellow  on  the  addition  of  water.  The 
hydrochloride  and  the  sulphate  dissolve  freely  in  water  giving  bluish- 
violet  solvations,  but  the  nitrate  is  only  sparingly  soluble. 

Nitrosoaniline  combines  with  diphenylmetaphenylenediamine  form- 
ing a  violet  indazine ;  nitrosodiphenylamine  and  the  meta-base  give  a 
blue  compound.  F.   S.   K. 

Dichloromaleinanil  Chloride.  By  R.  Axschutz  and  C.  Be^yis 
(^Annalen,  263,  156 — 1(53). — Dlcliloromaletnanil  chloride, 

CCl'CClo 

CCl-CO-^^^^^' 
is  easily  obtained  in  a  pure  condition  by  heating  succinanil  (1  mol.)  with 
phosphorus  peutachloride  (4mols.)  at  130°,  until  the  reaction  is  at  an 
end,  and  then  distilling  the  product  under  greatly  reduced  pressure. 
It  crystallises  from  light  petroleum  and  glacial  acetic  acid  in  colourless, 
transparent  prisms,  melts  at  123 — 12-1°,  boils  at  179 'under  a  pressure 
of  about  11  mm.,  and  is  very  readily  soluble  in  chloroform,  carbon 
bisulphide,  and  acetone  ;  when  treated  with  boiling  water,  it  is  gradu- 

4  a  2 
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ally  converted  into  dicliloromaleinanil  (m.  p.  203°),  tbe  compound 
which  Kauder  considered  to  be  produced  directly  by  the  action  of 
phosphorus  pentachloride  on  succinauil  (Abstr.,  1885,  651). 

Dichloromale'inanil    dimethyl   ether,    ij  '^KPh,      is      de- 

posited  in  colourless  needles,  when  the  preceding  compound  is  dis- 
solved in  warm  alcohol,  and  the  solution  then  allowed  to  cool;  it 
melts  at  110°  and  is  gradually  converted  into  dichloromale'inanil 
when  boiled  with  a  mixture  of  methyl  alcohol  and  hydrochloric  acid. 
The  corresponding  diethyl  ether,  CuHisCLlSrOs,  ci^ystallises  from 
alcohol  in  colourless,  lustrous  prisms,  melts  at  96 — 97°,  and  is  con- 
verted into  dichloromale'inanil  by  boiling  alcoholic  hydrochloric 
acid. 

A  compound  of  the  composition   CnHsCloNO,  which  has  possibly 

.     ^.        CCl-CCl(OMe)^     .    ^  '  .        .W-.        ,  X 

the   constitution   M  _>,  is  formed  when  succmanil  (1  mol.) 

l^  ilL  —  vyvJ  — -iN  X  n 

is  ■warmed  with  phosphorus  pentachloride  and  the  product  treated 
with  methyl  alcohol ;  it  melts  at  91°.  F.  S.  K. 

Formation  of  Thianhydro-compounds.  By  P.  Jacobsox  and 
A.  FiJAXKENBACHER  {Bar.,  24,  1100 — 1411). — Amidophenylmereapto- 

methylmercaptan,    CsH^-c^q  ^C'SH,    which    was    first    obtained   by 

Hofmann,  may  be  prepared  by  heating  azobenzene  with  2"5  parts  of 
carbon  bisulphide  in  a  sealed  tube  for  five  hours  at  260 — 270°  ;  the 
product  is  purified  by  solution  in  soda  and  crystallisation  from 
alcohol ;  the  yield  is  60  per  cent,  of  the  azobenzene  emplo^'ed.  It  is 
proposed  to  term  the  compound  tliiocarhamidothiophenol ;  its  formation' 
is  probably  preceded  by  a  decomposition  of  the  azobenzene  and 
carbon  bisulphide  into  phenylthiocarbimide  and  sulphur ;  these, 
however,  combine  to  foi'iii  the  unstable  intermediate  product 
SH'CeHi'NiCS,  from  which  the  thiophenol  is  obtained  by  intra- 
molecular rearrangement ;  this  theory  is  supported  by  the  fact  that 
the  thiophenol  may  be  prepared  by  the  direct  interaction  of  sulphur 
and  phenylthiocarbimide  at  260 — 270°.  The  thiophenol  does  not 
react  with  aniline,  and  yields  no  acetyl  derivative ;  the  viercuro- 
chloride,  CTHjNSi.HgClo,  is  colourless  and  crystalline. 

Thiocarbamidothionaphthol  is  prepared  in  a  similar  manner  by 
heating  a-naphthylthiocarbimide  with  sulphur  for  4 — 5  hours  at 
220 — 230°  ;  it  is  identical  with  the  compound  formed  by  the  action  of 
carbon  bisulphide  on  dianiidodinaphthyl  bisulphide ;  on  oxidation,  the 
corresponding  bisulphide  is  formed,  together  with  a  small  quantity  of 
a  second  compound  which  ci-ystallises  from  benzene  in  plates,  and 
melts  at  180°  ;  it  is  isomeric  with  the  first  compound,  and  is  probably 
derived  from  a  l-l'-thiocarbamidonaphthol.  The  mercurocldoride  is 
deposited  in  transparent,  tabular  crystals  melting  at  209 — 210°. 

/i?-Naphthylthiocai'bamide  reacts  with  sulphur  in  a  similar  manner 
to    the    a-derivative ;    the   product    is    represented    by  the   formula 

CioH6<?>C-SH   [N  :  S  =  3  :  4  or  3  :  2],  i\\e  former  positions  being 
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tlie  more  probable  :  it  crystallises  in  small  needles,  and  melts  at  232° 
with  decomposition. 

The  histdphide,  C,„H«<g  ^C•Si•C<^^  >Ci„H6,  prepared  by  oxida- 
tion of  the  preceding  corapoand  with  potassium  ferricyanide  in 
alkaline  solution,  is  deposited  from  benzene  in  prismatic  crystals 
and  melts  at  180° ;  on  boiling  with  alcoholic  potash,  the  thio- 
naphthol  is  regenerated.  Xo  crystalline  mercurochloride  could  be 
<^btained. 

The  methyl  ether,  CioH6<^(;;.  ^C'SMe,  is  formed  by  heating  the  thio- 

?iiiphthol  with  methyl  iodide,  and  crystallises  from  dilute  alcohol  iu 
colourless  needles  melting  at  Too — T-l^. 

Carhanilamidothiophenol,  CgHi^c^Q  ^C'XHPh,  is  prepared  by  heat- 

o 

ing  azobenzene  with  two   molecular  proportions  of   phenylthiocarb- 

imide   for  three   hours   at  260 — 270° ;  the    product   is   most  readily 

purified  by  solution  in  light   petroleum  or  hydrochloric  acid.     The 

2)icrate  crj'stallises  from  alcohol,  and  melts  at  222".     The  aurochloride 

forms  brownish-red  needles.     The  acetyl  derivative  is  deposited  from 

alcohol  in  colourless  needles  and  melts  at  167".  J.  B. .  T, 


Action  of  Sulphur  on  Benzaldehyde.  By  G.  A.  Barbaglia 
and  A.  MAKQfAr.DT  (LVr.,  24,  iSbl— 1883). — When  benzaldehyde 
(30  grams)  is  heated  with  sulphur  (10  grams)  in  a  sealed  tube  for 
36  hours  (compare  Gazzarini,  Abstr.,  18^8,  950),  a  reddish-coloured, 
crystalline  mass,  consisting  of  small,  lustrous  plates  and  rectangular 
prisms,  is  obtained.  On  opening  the  tube,  little  or  no  hydi'ogen 
sulphide  is  given  off.  The  product  is  treated  Tvith  ether,  whereby 
the  crystals  are  dissolved,  leaving  the  sulphur  and  another  com- 
pound (see  below)  behind.  The  ethereal  solution  is  shaken  with 
an  aqueous  solution  of  sodium  carbonate,  and  on  acidifying  the 
alkaline  extract  with  hydi-ochloric  acid,  a  copious  precipitation  of 
benzoic  acid  occurs,  whilst,  on  evaporating  the  ethereal  solution,  a 
<;ompound  is  obtained  which,  on  repeated  crystallisation  from  alcohol, 
forms  lustrous,  white  plates,  and  melts  at  121 — 122°  ;  it  is  identified 
?i3  stilbene  by  its  melting  point,  and  that  of  the  dibromide  obtained 
IVom  it.  The  residue  insoluble  in  ether  yields,  on  treatment  with 
benzene  or  chloroform,  a  compound  containing  sulphur,  crystallising 
in  white  needles,  and  melting  at  164 — 167°,  which  has  all  the  proper- 
ties of  7-thiobenzaldehyde  (Baumann  and  Fromm,  Abstr.,  1890,  25). 
It  therefore  appears  probable  that  the  initial  action  of  sulphur  on 
benzaldehyde  is  the  fonnation  of  thiobenzaldehyde  and  benzoic  acid, 
being  in  this  stage  analogous  to  the  formation  of  thio-derivatives  with 
aldehydes  of  the  fatty  series  (see  Abstr.,  1881,  34;  1885,  136),  ilic 
tliiobenzaldehyde  then  decomposing  into  stilbene  and  sulphur  thus: 
2CHSPh  =  CHPh:CHPh  +  S..  In  this  case,  the  formation  tf 
stilbene  ought  to  be  effected  by  very  small  quantities  of  sulphur,  and 
experiment  shows  that  a  quantity  of  the  latter  equal  in  weight  to  y^^ 
of  the  benzaldehyde  is  sufficient.      Klinger  (Abstr.,  1877,  306  ;   1878, 
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]32)  obtained  stilbeue  by  beating  amorphous  tbiobenzaldebjde  witb 
copper  powder.  A.  R.   L. 

Thio-derivatives  of  Benzaldehyde.  By  E.  Baumanx  and  E. 
Fromji  (Ber.,  24,  1431— 1440).— The  majority  of  thioaldebydes  do 
not  volatilise  without  decompcsition,  and  are  very  sparingly  soluble 
in  benzene  or  glacial  acetic  acid ;  molecular  weight  determinations  of 
them  are  therefore  most  conveniently  made  with  naphthalene  as 
solvent.  The  molecular  depression  for  naphthalene  is  given  by 
Eaoult  as  82,  by  Fabinzi  as  Sb-6,  whilst  Eykmann  found  it  to  var^' 
from  68"o  to  76'6,  although  for  the  greater  number  of  his  experiment.s 
the  value  is  about  70.  The  theoretical  number  deduced  from  Van't 
Hoff's  formula  is  69'4.  The  authors  have  determined  the  molecular 
depression  in  the  case  of  trithioformaldehyde,  a-  and  /3-trithiacet- 
aldehj-de,  and  trimetbylene  tetrasulphide,  the  vapour  densities  of 
which  are  known  ;  the  highest  value  was  72,  the  lowest  67"7,  and  the 
mean  (39"6  ;  the  molecular  weights  thus  obtained  agree  closely  with 
those  calculated  from  the  depression  in  glacial  acetic  acid  solution. 

/3-Thiobenzaldehyde  (m.  p.  225 — 226°)  has  the  formula  3(C7H6S), 
and  crystallises  with  1  mol.  benzene  ;  on  account  of  its  analogj'  with 
/3-thiacetaldehyde,  its  present  name  is  correct  (compare  this  vol., 
p.  1008).  7-Thiobenzaldehyde  (m.  p.  167°)  also  has  a  trimolecular 
formula  ;  it  is  proposed  in  f  utui'e  to  term  it  a-thiobenzaldehyde  to 
show  its  relation  to  a-thiacetaldehyde. 

The  compound  hitherto  called  a-thiobenzaldehyde,  which  is  amorph- 
ous, melts  at  83 — 85°,  and.  is  prepared  by  the  action  of  ammonium 
sulphide,  or  hydrogen  sulphide,  on  benzaldehyde,  is  not  a  trithio- 
benzaldehyde,  but  a  complicated  polymeride,  or  perhaps  a  mixture  of 
several  compounds  of  high  molecular  weight ;  its  formula  is  prob- 
ably (C;H6S)i2,  and  it  is  comparable  with  the  polymeric  thioform- 
aldehyde  of  Wohl. 

By  repeated  solution  of  this  amorphous  compound,  a  small  quantity 
of  /3-thiobenzaldehyde  is  separated;  the  remainder,  however,  is  quite 
unchanged  in  properties.  The  elementary  analyses  of  several  pre- 
parations give  0"3  to  1*0  per  cent,  more  sulphur  than  is  required  by 
the  formula  (CtHcS)^,  the  carbon  being  correspoudiugly  low ;  this 
may  be  due  to  the  presence  of  a  little  free  sulphur. 

Thiobeuzaldine  is  obtained  in  small  (quantity  during  the  prepara- 
tion of  polymeric  benzaldehyde  by  the  interaction  of  ammonium 
sulphide  and  benzaldehj-de. 

The  formation  of  the  polymeric  compound  is  preceded  by  that  of  a 
hydroxymercaptan,  OH'CHPh'SH,  w^hich  is  much  less  stable  than 
the  corresponding  formic  and  acetic  derivatives,  and  immediately 
undergoes  condensation,  the  solvent  alcohol  probably  acting  as  a 
dehydrating  agent.  The  two  trithiobenzaldehydes  are  odourless ;  the 
polymeric  compound,  when  recently  pi-epared,  has  a  strong  smell, 
which  gradually  disappears  as  pui'ification  proceeds.  J.  B.  T. 

Aromatic  Thioaldehydes.  By  E.  Baimaxx  and  E.  Fkomm  (Ber., 
24,  1441 — -1456  ;  compare  this  vol.,  p.  1008.). — OL-TritMoparamethoxy- 
henzaliJehyde,  CjiHoiSsOa,    is   jjrepared  by  dissolving  the  aldehyde  in 
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alcohol,  adding  01  part  of  hydrochloric  acid,  and  satui-ating  the 
solution  with  hydrogen  sulphide  at  a  temperature  of  —5^  to  —  IC  ; 
it  is  readily  soluble  in  benzene,  sparingly  in  alcohol,  and  is  deposited 
in  small,  needle-shaped  cr^'stals  melting  at  127°.  The  corresponding 
/^-derivative  is  formed  in  a  similar  manner  in  presence  of  excess  of 
hydrochloric  acid  and  at  ordinary  temperatures ;  it  crystallises  with 
1  mol.  benzene  in  transparent  plates,  and  melts  at  183°. 

By  the  action  of  hydrogen  sulphide  on  paramethoxybenzaldehyde 
in  alcoholic  solution,  a  plastic  compound  is  obtained  which  hardens 
after  some  time  ;  it  softens  at  75 — 77"^,  and  contains  more  sulphur  than 
the  thioaldehydes. 

On  treatment  of  the  methoxybenzaldehyde,  in  alcoholic  solution, 
with  ammouinm  sulphide,  a  crystalline  polymeric  thio-derivative  of 
the  formula  (CsHsSO)^  is  obtained,  melting  at  90 — 92°,  together  -n-ith 
anisijl  bisulphide,  Sn^Ctt-i'Ceiii'O^Ie) 2',  this  crystallises  from  alcohol, 
on  the  addition  of  water,  in  large,  thin  plates.  By  the  reduction  of 
this  compound,  anisylmercapfan  is  formed;  it  is  a  yellow,  oily  liquid, 
volatile  with  steam.  The  copper  and  silver  salts  are  yellow  and 
amorphous. 

a-TritkiorthomethoxyhenzaldehDcle  is  pi'epared  in  a  similar  manner  to 
the  above  para-compound,  which  it  closely  resembles,  and  melts  at 
157°.  The  '^-derivative  crystallises  from  benzene  in  slender  needles, 
and  melts  at  224°.  From  the  mother  liquors,  an  amorphous  substance 
is  deposited  which  softens  at  60°,  and  melts  at  about  70° ;  it  is  prob- 
ably a  mixture  of  oxysnlphides.  An  impure  product  is  obtained  by 
the  action  of  hydrogen  sulphide  on  the  methoxybenzaldehyde ; 
the  compound  formed  with  ammonium  sulphide  is  a  mixture  of 
various  polymerides,  and  melts  at  85 — ^Q°. 

Ortliisohutoxyhenzaldeltyde  is  a  strongly  refractive  liquid  which 
boils  at  265°.  The  a.-trithioaldehyde,  C33H40S3O3,  is  readily  soluble, 
crystallises  from  alcohol  in  slender  needles,  and  melts  at  142'.  The 
^-modification  is  deposited  from  benzene  in  transparent  plates  or 
prisms,  and  melts  at  162 — 163°.  As  in  the  preceding  cases,  the  poly- 
meric compounds  are  impure ;  that  obtained  with  ammonium 
sulphide  melts  at  52 — 06'',  and  contains  more  sulphur  than  the  thio- 
aldehydes. 

a-Trithiocinnamaldehyde,  CovHoiSa,  crystallises  from  alcohol  and 
melts  at  167°  ;  it  is  readily  converted  into  the  isomeric  form  by  the 
action  of  ethyl  iodide,  but  iodine  does  not  cause  this  change.  The 
^-compound  is  deposited  in  small,  prismatic  crystals,  which  do  not 
contain  benzene  of  crystallisation,  and  melt  at  213°.  On  treatment  of 
cinnamaldehyde  in  alcoholic  solution  with  hydrogen  sulphide,  a  yellow, 
viscid  liquid  is  formed  which  contains  oxygen,  and  consists  of  a 
mixture  of  several  compounds.  With  ammonium  sulphide  and 
cinnamaldehyde,  a  colourless,  flocculent  precipitate  is  obtained  which 
does  not  crystallise:  it  softens  at  127°,  and  melts  at  142°,  and,  on 
analysis,  proves  to  be  a  mixture  of  at  least  two  substances,  one  con- 
taining nitrogen,  and  the  other  more  sulphur  than  the  tri thioaldehydes; 
the  molecular  weight  is  not  less  than  722°. 

The  molecular  weights  of  all  the  above  compounds  were  determined 
by  Raoult's  method  in  naphthalene  solution. 
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These  results  sliow  that  in  every  case  hitherto  investigated  aromatic 
akiehydes  yiekl  two  isomeric  trithio-derivatives,  tog-ether  with  sub- 
stances which  are  either  mixtures  or  else  complicated  polymerides  ;  the 
stability  of  these  tri-derivatives  shows  that  the  sulphur  atoms  are 
each  linked  to  two  carbon  atoms,  or,  in  other  words,  that  the  com- 
pounds are  to  be  regarded  as  trithiomethyiene  substitution  products. 

The  tri-  and  poly-thiobeuzaldehydes  yield  cinnamene  and  thionessal 
on  heating  ;  lepiden,  the  corresponding  oxygen  compound,  has  been 
shown  by  Japp  and  Klingeniann  to  be  tetraphenylfurf uran.  Thionessal 
is  therefore  tetraphenylthiophen,  and  its  formation,  by  heating  cin- 
namene or  phenylacetic  acid  with  sulphur  is  an  additional  proof  of  the 
correctness  of  this  view.  J.  B.  T. 

Behaviour  of  Cinnanialdeliyde  towards  Alkaline  Hydrogen 
Sulphites.  By  F.  Heuslek  (Ber.,  24,  1805— 1807).— The  reaction 
which  takes  between  cinnamaldehyde  and  alkaline  hydrogen  sulphites 
was  first  examined  by  Bertagnini  (Annalen,  85,  271),  and  has  been 
ntilisei  bj-  Bertram  and  Gildemeister  for  estimating  the  quantity  of 
cinnamaldehyde  in  oil  of  cassia.  The  author  finds  that  cold  saturated 
solutions  of  potassinra  and  sodium  hydrogen  sulphites  combine  with 
cinnamaldehyde  in  the  normal  mannei*,  the  last-named  forming  the 
compound  CHPh!CH*CH(0H)'.S03Xa,  which  then,  on  heating,  under- 
goes the  following  reaction  :  — 

2CHPh:CH-CH(OH)-S03Na  =  CHPKCH-CHO  + 

aH3Ph(S03'N'a)-CH(OH)-S03Xa. 

This  compound  may  also  be  obtained  directly,  and  in  quantitative 
proportions,  by  adding  cinnamaldehyde  (1  mol.)  to  a  hot  concentrated 
solution  of  an  alkaline  hydrogen  sulphite.  Thepofamrn?i  salt  crystallises 
from  water  in  compact  needles,  having  the  composition  C9HioO(.S03K), 
-f-  2H2O  ;  and  on  dry  distillation  or  boiling  with  soda  is  reconverted 
into  cinnamaldehyde.  Dilute  sulphuric  acid,  on  the  other  hand, 
converts  it  into  cinnamaldehydesulphonic  acid,  C2H3Ph(S03H)*CHO, 
which  readily  combines  with  phen^d hydrazine,  forming  the  phenyl- 
hydrazine  salt  of  cinnamaldehydrazonesulphonic  acid ;  this  compound 
crystallises  in  yellowish  plates,  melts  with  decomposition  at  165 — 166°, 
and  is  decomposed  by  aqiieous  soda  with  formation  of  phenjdhydrazine 
and  cinnamaldehydrazone.  H.  Gr.   C 

Some  Ketones.  By  G.  Ereeka  (Gazzetta,  21,  94—103). — Faratolyl 
ethyl  ketone,  CeHj^le-COEt.  prepared  by  the  dry  distillation  of  a  mixture 
of  barium  propionate  and  paratoluate,  is  a  pale-yellow  liquid  with  a 
characteristic  odour,  which  boils  at  237 — 239°,  and  is  insoluble  in 
water.  It  does  not  combine  with  sodiiim  hydrogen  sulphite,  but  it 
yields  a  liquid  condensation  product  with  phenylhydrazine ;  it  also 
yields  an  oxime,  which  crystallises  in  lai*ge,  colourless  plates  melting 
at  86 — 87°.  On  oxidation  with  nitric  acid  (sp.  gr.  =:  1'38),  dinitro- 
ethane  and  metanitroparatoluic  acid  are  formed.  Metanifroparatolyl 
ethyl  ketone,  NOe'CeHgMe-COEt,  prepared  by  dissolving  paratolyl 
ethyl  ketone  in  Avell  cooled  nitric  acid  (sp.  gr.  =  1"51)  and  precipitat- 
ing with  water,  crj^stallises  from   alcohol  in  pale-yellow  plates  which 
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melt  at  50 — 51°.  On  boiling  with  dilute  nitric  acid,  it  is  converted 
into  metanitroparatoluic  acid.     It  yields  a  phenijJhydrazone, 

XO,-C6H3:Me-CEt:X,HPh, 

which  crystallises  from  alcohol  in  orange-coloured  needles  melting  at 
147 — 149°.  Meta'Jimtrodiparafolyl  ketone,  CO(C6HsMe*N02)2,  is  ob- 
tained by  the  action  of  nitric  acid  (sp.  gr.  1"51)  on  diparatolyl  ketone. 
It  dissolves  freely  in  warm  alcohol,  and  crystallises,  on  cooling, 
in  yellow,  prismatic  needles.  It  is  not  ad'ected  by  prolonged  boiling 
Avith  ordinary  nitric  acid,  and  is  only  very  slowly  and  partially 
decomposed  by  the  strong  acid  (1'45).  Diparatolyl  ketone,  COiCoHiMe)!, 
is  obtained  as  a  bye-product  in  the  preparation  of  ethyl  paratolyl 
ketone,  or  by  the  action  of  aluminium  chloride  on  a  mixture  of  toluene 
and  carbonyl  chloride.  It  yields,  with  .some  difficulty,  an  oxinie, 
XOH:C(C6H4Me),.  which  crystallises  iu  colourless  prisms  melting  at 
161—162°. 

Para.rylyl  methyl  ketone,  CeHiMe-CHs-COMe,  is  prepared  by  distilling 
a  mixture  of  the  barium  salts  of  acetic  acid  and  homoparatoluic  acid 
(CcHiMe-CHo-COOH,  from  .synthetical  pai-axylene),  and  treating  the 
fraction  220 — 250°  with  sodium  hydrogen  sulphite.  It  is  a  colourless, 
aromatic  liquid,  boiling  at  232 — 233°.  It  yields  an  oily  phenyl- 
Indrazone  and  an  oxirae,  which  crystallises  in  large,  oblique  prisms 
melting  at  90—91".  The  metanitro-derivative  is  obtained  in  an  impui-e 
condition  by  the  action  of  nitric  acid  (lol)  on  the  ketone ;  ths 
liydrazone,  NOo'CeHaMe-CHo-CMeiX.HPh,  crystallises  from  alcohol  in 
long,  brilhant-red  needles  melting  at  212 — 213°. 

Biparaxijlyl  ketone,  COfCHo-CcH.^Iejo,  is  obtained  in  the  prepara- 
tion of  paraxylyl  methyl  ketone,  occurring  among  the  products  which 
listi!  over  above  300°.  It  forms  colourless  crystals  melting  at  54°.  The 
.rime,  XOHiCXCH.-CeHiMe)^,  crvstallises  in  colourless  needles  and 
melts  at  106°.  "  S.  B.  A.  A. 

Hydrogenation  of  Benzoic  Acid.  "  By  0.  Aschan  (Ber.,  24, 
1864 — 1869). — On  reduction  of  benzoic  acid  with  sodium  amalgam 
in  acid  solution,  in  addition  to  benzaldehyde  and  benzyl  alcohol,  about 
•■^  per  cent,  of  tetrahydrobenzoic  acid  is  formed.  Better  results  are 
(  btained  by  dissolving  50  grams  of  benzoic  acid  in  250  c.c.  of  10  per 
•^nt.  soda  solution  in  a  reflux  apparatus  ;  2o  kilos,  of  sodium  amalgam 
.  re  added  in  portions  of  300 — 400  gram.s,  and  the  flask  is  heated  on 
the  water-bath  for  20 — 25  hours,  a  slow,  continuous  stream  of  carb- 
onic anhydride  being  passed  into  the  liquid ;  sufficient  water  must 
be  added  from  time  to  time  in  order  to  prevent  the  separation  of  an}' 
sodium  salts.  The  yield  is  60 — 70  per  cent. ;  but  to  attain  this  it  is 
needful  that  the  amalgam  should  be  quite  pure.  Tetrahydrobenzoic 
acid  behaves  in  every  respect  like  an  unsaturated  compound  ;  on  treat- 
ment with  bromine  in  molecular  proportions,  two  dihromides  are 
foi'med:  the  one  obtained  in  larger  quantity  crystallises  from  a  mixture 
of  benzene  and  light  petroleum,  melts  at  163^,  and  on  warming  with 
soda  is  converted  into  a  crystalline  substance,  which  is  probably  a 
bromolactone.  The  second  compound  is  soluble  iu  light  petroleum, 
crystallises  in  long  needles,  and  yields   a   solid,  unsaturated    acid  on 
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treatment  with  soda.  TetraLydrobenzoic  acid  combines  directly  with 
hydrogen  iodide  and  hydrogen  bromide  ;  by  the  action  of  sodium 
amalgam  on  the  latter  product,  hexahydrobenzoic  acid  is  formed  as  a 
viscid  liquid,  together  Avith  a  small  quantity  of  a  solid  acid.  The 
calcium  salt  crystallises  in  Jong  prisms,  with  4H2O  ;  the  silver. salt  i.-; 
amorphous.  On  heating  tetrahydrobenzoic  acid  with  concentrated 
hydriodic  acid  at  220 — 240°,  a  solid  acid,  free  from  iodine,  is  formed, 
and  is  being  further  investigated,  diethyl  tetrahydrohenzoate  boils  at 
185 — 187°,  and  gradually  undergoes  decomposition.  On  hydrolysis 
with  alcoholic  potash,  the  sparingly  soluble  salt  of  a  new  acid  is 
formed,  crystallising  in  large  plates.  The  acid  itself  melts  above 
100^,  and  will  be  described  later. 

It  appears  probable  that  hexahydrobenzoic  acid  will  prove  to  be 
identical  with  hexanaphthenecarboxylic  acid.  J.  B.  T. 

Asymmetrical  Phenylhydrazidoacetic  Acid.  By  A.  Reissekt 
and  W.  Katser  {Ber.,  24,  1519— lo22 ;  see  also  Abstr.,  1884,  1152). 
— The  etliyl  salt  of  asymmetrical  jjhenylJujdrazidoacetic  acid, 

NHo-XPh-Ca-COOEt, 

may  be  obtained  by  heating  together  phenylhydrazine  (2  mols.)  and 
ethyl  chloracetate  (1  mol.)  at  100°  for  2 — 3  hours,  dissolving  the  pro- 
duct in  dilute  hydrochloric  acid,  and  extracting  the  solution  with 
ether.  The  mass  remaining  on  evaporating  off  the  latter,  is  spread 
on  a  porous  plate,  and  the  residue  recr^-stallised  from  benzene.  It 
forms  white  needles,  melts  at  127°,  is  readily  soluble  in  alcohol,  ether, 
and  chloroform,  more  sparingly  in  benzene,  and  is  almost  insoluble  in 
light  petroleum  and  water.  The  yield  is  small,  owing  to  secondary 
reactions. 

The  ethyl  salt  is  readily  decomposed  by  dilute  aqueous  soda,  with 
formation  of  asyntrnetrical  plienylhydrazidoacetic  acid, 

NH.,-XPh-CHo'COOH, 

which  separates,  on  addition  of  acids,  as  a  yellow,  woolly,  unstable 
precipitate.  It  is  purified  by  dissolving  repeatedh'  in  boiling  water 
and  cooling  quickly,  when  it  forms  slender,  yellowish  needles;  it 
becomes  brown  at  125°,  and  melts  with  decomposition  at  130 — 131°. 
It  is  soluble  in  most  of  the  usual  solvents,  and  only  reduces  Fehling's 
solution  on  warming.  It  diii'ers  altogether  from  the  symmetrical 
phenylhydrazidoacetic  acid  described  by  Elbers  (Abstr.,  1885,  535), 
and  must,  therefore,  be  the  asymmetrical  compound.  H.   G.   C. 

Anilpyruvic  Acid.  By  C.  Bottixgei;  {Annalen,  263,  125 — 128). 
— Tribroriiodiunilidojnjrnvic  acid,  Ci5Hi3Br3N'202,  is  obtained  when 
anilpyruvic  acid  (5  grams)  is  suspended  in  chloroform,  treated  with 
bromine  (6  grams)  at  the  ordinary  temperature,  the  dry  product 
shaken  with  dilute  soda  to  free  it  from  Irominated  aniline,  and  the 
filtered  solution  acidified  with  hydrochloric  acid  ;  it  crystallises  from 
boiling  alcohol,  in  which  it  is  moderately  easily  soluble,  in  slender, 
colourless  needles,  melts  at  264"  Avith  decomposition,  has  an  intensely 
bitter  taste,  and  is  not  decomposed  by  boiling  soda.     It  dissolves  in 
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concentrated  hydi'ochloric  acid  and  in  concentrated  sulphuric  acid 
with  a  yellow  coloi-ation,  and  it  is  slowly  decomposed  by  concentrated 
hydrochloric  acid  at  225''  with  evolution  of  carbonic  anhydride  ;  when 
treated  Avith  sodium  amalsam,  it  loses  bromine,  and  is  converted  into 
substances  Avhich  are  readily  soluble  in  dilute  acids.  The  silver  salt 
is  a  colourless  compound,  soluble  in  ammonia.  F.   S.  K. 

Action  of  an  Alcoholic  Solution  of  Silver  Nitrate  on  Ethyl 
Phenyldibromopropionate.  By  L.  P.  Kinmcltt  and  G.  \). 
MooKi;  {Amer.  Cheni.  J.,  13,  204 — 2Uo). — It  has  been  already  noticed 
(Abstr.,  1885,  1010)  that  an  alcoholic  solution  of  silver  nitrate  only 
removes  1  atom  of  bromine  from  an  alcoholic  solution  of  ethyl 
phenyldibromopropionate.  If  the  alcoholic  solution  is  poured  off 
from  the  settled  silver  bromide  into  water,  an  oil  separates  ;  this  is 
extracted  by  ether  and  dried  over  calcium  chloride  ;  analysis  shows 
that  it  is  ethyl  pheuyl-a-bromo-/J-nitropropionate, 

XO/CHPh-CHBr-COOEt, 

its  orientation  being  settled  by  the  facts  that  it  yields  benzalde- 
hyde  on  oxidation,  and  bromocinnamic  acid  (m.  p.  131°)  on  treatment 
with  sodium  hydroxide.  It  is  a  pale  straw-coloured  oil  of  sweetish 
odour,  and  soluble  in  alcohol  and  ether;  it  does  not  distil  without 
decomposition.     The  subject  is  still  being  investigated. 

A.  G.  B. 

Derivatives  of  Cumic  Acid.  By  M.  Fileti  and  F.  Crosa 
(Gazzeffa,  21,  •2i<—Vj).—Mefahromocu7mc  acid,  CsHaBrPr-COOH 
[COOH  :  Br  :  Pr  =  1  :  3  :  4],  predously  described  by  Xaquet  and 
Louguinine  (Compt.  rend.,  72,  1031),  and  by  Gerichten  (Abstr.,  1879, 
230),  may  be  prepared  directly  from  cumic  acid  and  bromine.  It 
separates  from  dilute  alcohol  in  large,  white  crystals,  melts  at 
150 — 151°,  and  is  identical  with  the  acid  obtained  by  the  authors 
from  bi-omocymene  prepared  from  thymol.  The  magnesium  salt, 
(CioHioBr02)2^1g  +  8H2O,  crystallises  in  long,  silky  needles  which 
become  anhydrous  at  160°.  It  is  soluble  in  hot  water.  The  methyl 
salt  is  an  oily  liquid  which  decomposes  on  distillation.  The  acul 
chloride  is  also  a  liquid,  and  decomposes  on  heating.  The  amide, 
CsHioBr'COXHa,  crystallises  from  benzene  in  silky  needles,  melts  at 
lOo — 104°,  and  dissolves  freely  in  alcohol  and  ether. 

Orthonitrohromocumic  Acid, 

XO.-CfiH.BrPr-COOH  [COOH  :  Br  :  Pr  :  XO,  =  1:3:4:6]. 

— Bromocumic  acid  on  nitration  yields  a  mixture  of  three  acids  which 
may  be  separated  by  fractional  crystallisation  from  benzene  ;  they 
are  probably  the  thi-ee  isomeric  nitrobromocumic  acids  theoreticalh" 
possible.  The  acid  [NO2  =  6]  crystallises  from  benzene  in  large, 
pale-yellow,  rhombic  prisms,  melts  at  138 — 139°,  and  dissolves  in  alco- 
hol, ether,  (tc.  The  ammoniina  salt,  CloHjBrXOi'XHi,  forms  large, 
yellow  plates  very  soluble  in  alcohol.     The  magnesium  salt, 

(C,,H3rX0,)2Mg  +  4H2O, 

crystallises   in  thin,   pale-yellow,   lustrous  plates  which  become  an- 
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hydrous  at  200".  It  is  very  soluble  in  hot  water.  On  reducing  the 
acid  with  sodium  amalgam,  Widman's  ortharaidocuraic  acid  (Abstr., 
1886,  466)  is  formed,  thus  indicating  the  ortho-position  of  the  NO-i 
group. 

Orthamidomefahromocuniic  acid,  prepared  by  treating*  a  mixture  of 
the  nitro-derivative  and  ammonia  with  ferrous  sulphate,  crystallises 
from  dilute  alcohol  in  long,  shining,  pale-brown  needles,  melts  at 
166 — 167°,  and  dissolves  freely  in  alcohol  and-  ether,  but  only 
sparingly  in  water. 

Paradibwmocumic  Acid,  CBHoBr,Pr-COOH  [COOH  :  Br  :  Pr  :  Br  = 
1:3:4:  6j. — When  the  preceding  amido-acid  is  diazotised,  the 
product  crystallises  in  minute,  rhombic  prisms,  which  melt  at  134°  if 
gently  raised  to  that  tenaperature,  but  explode  if  sharply  heated. 
Paradibromocumic  acid,  prepared  by  dissolving  this  diazoamido-com- 
pound  in  a  saturated  solution  of  hydrobromic  acid,  crystallises  from 
light  petroleum  in  triclinic  prisms,  melts  at  148 — 149°  with  previous 
softening,  and  dissolves  in  alcohol,  ether,  and  benzene.  On  oxidation 
with  dilute  nitric  acid  (sp.  gr.  l"06),it  3-ields  paradibromoterephthalic 
acid,  a  confirmation  of  the  constitutional  formulit  assigned  to  some  of 
the  preceding  compounds. 

Paradibromojiitrocumic  acid,  IS^Oo'CeHBr.jPr'COOH,  prepared  by 
nitrating  dibi'omocumic  acid,  crystallises  from  very  dilute  alcohol  in 
brilliant,  yellow  scales,  melts  at  199 — 200°,  and  dissolves  very  freely 
in  benzene  and  alcohol. 

Parad.ihromonitroterephthalic  acid,  XO/CGHBr,,(COOH)-.,  prepared 
by  heating  dibromocumic  acid  with  nitric  acid  (sp.  gr.  .1'2)  for 
eight  hours  at  180^,  crystallises  from  its  aqueous  solution  in  thin, 
slightly  yellowish  plates,  melts  at  257 — 258°,  and  dissolves  in  alcohol 
and  in  boiling  water. 

Orthonitrometahromocumic  acid  [COOH  :  NO2 :  Br  :  Pr  =:  1  :  2  :  3  :  4] 
is  obtained,  together  with  the  acid  [IS^Oo  =  6],  as  mentioned  above. 
It  crystallises  from  benzene  in  white  needles,  melts  at  238 — 239°, 
dissolves  readily  in  benzene,  alcohol,  and  ether,  but  is  insoluble  in 
water.  The  ammonium  salt,  CioHgBrNOi'NHi,  crystallises  in  long, 
anhydrous  needles,  and  is  very  soluble  in  water.  On  reduction  with 
sodium  amalgam,  it  yields  the  same  orthamidocumic  acid  as  the  acid 
j^NOa  =  6]  ;  it  is  therefore  an  ortho-acid,  and  the  constitution  assigned 
it  is  the  only  possible  one. 

Ortliamido)>ietabromocumic  acid,  prepared  by  reducing*  the  preceding 
acid  with  ferrous  sulphate,  crystallises  in  colourless  or  pale  pinkish, 
pyramidal  prisms,  melts  at  173 — 174°,  and  dissolves  in  alcohol  and 
ether,  but  only  ver}^  sparingly  in  water. 

Ortliodihromocumic  Acid. — By  diazotising  the  pi'cceding  acid,  a 
diazo-compound  is  formed,  crystallising  in  colourless,  ill-defined 
prisms  which  melt  with  decomposition  if  gradually  warmed  to  120° 
in  a  capillary  tube,  but  explode  on  quickly  heating.  On  treatment 
with  hydrobromic  acid,  it  3'ields  the  corresponding  dibromocumic 
acid,  Avhich  crystallises  from  light  petroleum  in  pale,  reddish-yellow, 
orthogonal  prisms,  melts  at  128  — 129°,  and  dissolves  freely  in  alco- 
hol, ether,  &c.      It  undergoes  oxidation  with  great  difficulty, 

Oithodihromonitroterei)hthalic  acid,  NOyCoHBr.;(COOH)2,  prepared 
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by  oxidisino:  the  precedinj?  acid  with  very  dilute  nitric  acid  (sp.  gr.  = 
1'06  or  1'12),  crystallises  from  boiling-  water  in  pale,  yellowish  plates, 
softens  at  275°,  and  melts  at  280 — 281°,  decomposing  as  soon  as  it  is 
licjuefied.     It  is  soluble  in  alcohol. 

Mf^tanitrometabromocumic  acid  [COOH  :  Br :  Pr  :  XOj  =  1:3:4:5] 
is  the  most  soluble  of  the  acids  obtained  by  nitrating  metabromo- 
cumic  acid,  and  remains  in  the  mother  liquor  after  separation  of  the 
ortho-acids.  It  ci'vstallises  in  white  needles,  melts  at  159 — IGO",  and 
ilissolves  very  freely  in  benzene  and  alcohol.  S.  B.  A.  A. 

Homocumic  and  Homoterephthalic  Acids.  By  M.  Fileti 
and  G.  Basso  {Gazzetta,  21,  52 — <>4-). — Hoinocuhtic  acid, 

CeH.Pr-CH.-COOH, 

obtained  by  Rossi  (Compt.  rend.,  52,  403)  by  the  action  of  potash  on 
cumyl  cyanide,  is  more  advantageously  prepared  by  reducing  phenyl- 
isopropylglycollic  acid  with  tin  and  fuming  hydrochloric  acid.  It 
crystallises  from  an  aqueous  solution  in  slender  needles,  melts  at 
51 — 52°,  and  dissolves  readily  in  most  solvents,  but  only  very  spar- 
ingly in  water.  The  barium  salt,  (CiiHi:i02)2Ba,4H:.0.  crystallises  in 
A'itreous,  lamellar  prisms  ;  the  calcium  salt  forms  microscopic  plates 
containing  3  mols.  H2O.  The  magnesium  salt  separates  in  nodules 
containing  4  mols.  HoO ;  it  is  more  soluble  than  the  preceding 
.salts.  The  methyl  salt  is  a  liquid  boiling  at  255 — 257^  ;  the  efhjjl 
salt  boils  at  264 — 265°.  The  chloride  is  a  heavy  liquid  readily 
decomposed  by  cold  water ;  the  amide  crystallises  from  boil- 
ing benzene  in  thin,  octagonal  plates,  melts  at  170^,  and.  dissolves 
rf  adily  in  alcohol,  moderately  in  benzene,  but  very  sparingly  in  ether, 
and  not  at  all  in  Avater.  In  the  preparation  oB  the  amide,  there  was 
obtained  a  very  small  quantity  of  a  compound  crystallising  in 
oblique,  acicular  prisms,  and  melting  at  104 — 107°,  but  uot  further 
investigated.  The  anih'de  of  homocumic  acid,  crystallises  from  light 
petroleum  in  plates,  melts  at  104°.  and  dissolves  readily  in  all  solvents 
except  water. 

Paradibromohomocnmic  acid,  C6H2PrBi'/CH..'COOH,  prepared  by 
the  action  of  bromine  on  homocumic  acid,  crystallises  from  light 
petroleum  in  plates,  melts  at  92°,  and  dissolves  freely  in  all  solvents 
but  water.  The  barium  salt  crystallises  in  acicular  prisms  contain- 
ing 5  mols.  HoO  ;  the  magnesium  salt  forms  plates  with  8  mols.  H^O  ; 
it  is  more  soluble  than  the  barium  salt.  The  methyl  salt  is  a 
liquid  boiling  without  decomposition  at  325 — 326°;  the  chloride 
is  a  heavy,  colourless  liquid  ;  the  amide  crystallises  from  dilute  alco- 
hol in  brilliant  plates  melting  at  153^.  It  is  insoluble  in  water.  On 
oxidation  with  potassium  permanganate,  paradibromohomocnmic  acid 
is  converted  into  dibromocumic  acid  and  into  an  acid  which  has  a 
percentage  composition  corresponding  with  the  iormula  CinHmBroOa ; 
this  crystallises  from  dilute  alcohol  in  oblique  prisms,  melts  at 
214 — 215°,  and  probably  has  the  constitution  of  a  hydioxypropyldi- 
bromobenzoic  acid, 

OH-CMeo-CeH.Br.-COOH  [COOH:Br:  CMe/OH:Br  =1:2:4:5]. 

Homotereijhthalic  acid,  COOH'CeHi-CH/COOH  [1 :  4],  prepared  by 


1058  ABSTRACTS  OF  CHEMICAL  PAPERS. 

oxidising'  homocumic  acid  with  dilute  nitric  acid,  crystallises  from 
an  aqueous  solution  in  needles  or  plates,  melts  at  237°  with  partial 
sulDlimatlon,  dissolves  readily  in  boilinor  water  or  alcohol,  but  only 
very  sparingly  in  other  solvents.  The  substance  described  by 
Paterno  and  Spica  (Abstr.,  1878,  296)  as  homoterephthalic  acid 
seems  to  have  been  nothing  but  impure  terephthalic  acid.  The 
h'lrium  salt,  CgHeOiBa  +  HnO,  becomes  anhydrous  at  150° ;  it  is 
soluble  in  water.  The  methyl  salt  boils  at  300 — 302°,  and  the 
ethyl  salt  at  312—313°;  both  compounds  are  readily  hydrolysed 
by  dilute  caustic  soda.  The  chloride  is  immediately  decomposed 
by  cold  water ;  the  amide  is  a  white,  amorphous  powder  which  melts 
at  236 — 237°.  and  dissolves  in  water  and  alcohol.  S.  B.  A.  A. 

Thioxanthone.  By  C.  GfpaKBE  and  O.  Schultess  (Annalen,  263, 
l_loJ.— It  has  been  shown  by  Ziegler  (Abstr.,  1890,  1292)  that 
thioxauthone  can  be  obtained  from  phenylthiosalicylic  acid  just  as 
xanthone  can  be  prepared  from  phenylsalicylic  acid ;  the  following 
paper  gives  a  more  complete  account  of  the  expei'imeuts  on  this 
subject. 

The  Jtaro-compound,  COOH-CeHi'X/SPh,  is  precipitated  on 
gradually  adding  a  solution  of  orthodiazobenzoic  acid  chloride  to  a 
Avell-cooled  dilute  solution  of  sodium  thiophenate  ;  it  is  a  yellow, 
amorphous  compound,  melts  at  60°  with  explosion,  and  dissolves  un- 
changed in  cold  dilute  soda  or  sodium  carbonate. 

Fhenylthiosalicijlic  acid  (^diphenylsidphideorthocarhoxylic  acid), 

SPh-CsHi-COOH, 

is  obtained  when  the  preceding  compound  is  warmed  with  soda ;  it 
separates  from  dilute  alcohol  in  colourless  plates,  from  glacial  acetic 
acid  in  needles,  melts  at  166°,  and  sublimes  readily.  It  is  almost 
insoluble  in  cold  water,  but  readily  soluble  in  alcohol,  benzene,  and 
o-lacial  acetic  acid  ;  it  dissolves  in  warm  concentrated  sulphuric  acid, 
being  thereby  converted  into  thioxanthone,  yielding  a  solution  which 
shows  a  green  fluorescence  ;  phosphorus  pentachloride  also  converts 
it  into  thioxanthone.  The  potassium  salt,  Ci:)H,,SOjK,  crystallises  in 
colourless  needles,  and  is  readily  soluble  in  water,  but  only  sparingly 
in  alcohol  ;  the  ammonium  salt,  C13H9SO2XH4,  crystallises  in  colour- 
less needles,  and  is  rather  more  sparingly  soluble  than  the  potassium 
salt.  The  silver  salt  is  insoluble  in  water.  The  ethyl  salt,  Ci5H,4S02, 
pi'epared  from  the  silver  salt,  crystallises  from  hot  light  petroleum  in 
colourless  needles,  and  melts  at  151°. 

Sulphohenzidorthocarhoxylic  acid,  SOoPh-CoH4*COOH,  is  formed 
when  the  preceding  compound  is  warmed  with  moderately  concen- 
trated (1  :  2)  nitric  acid ;  it  crystallises  fi*om  alcohol  in  colourless 
needles  containing  1  mol.  H.O,  and  melting  at  99°  ;  it  loses  its  water 
at  100 — 105°,  the  anhydrous  substance  melting  at  152°.  It  is  very 
readily  soluble  in  chloroform,  and  dissolves  freely  in  alcohol  and 
ether. 

-S- 
Thioxanthone,    C6H4<;pQ>C6H4,    is    obtained    when     phenylthio- 
salicylic acid  is  heated  at  100°  with  concentrated  sulphuric  acid ;  it 
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crystallises  from  chloroform  in  long,  yellow  needles,  melts  at  209°, 
sublimes  readily,  and  is  insoluble  in  alkalis.  When  heated  with 
potash  at  230°,  it  is  reconverted  into  pbenylthiosalicylic  acid. 

Benzophenonesulphone,   C6Hi<^1-,q"]>C6H4,  is   easily    prepared  by 

oxidising  thioxanthone  with  chromic  acid  in  glacial  acetic  acid  solu- 
tion;  it  crystalli.ses  from  alcohol  or  chloroform  in  yellowish  needles, 
melts  at  185°,  and  is  readily  soluble  in  ether,  but  only  very  sparingly 
in  boiling  water.  It  is  identical  with  the  compound  obtained  by 
Beckmann  by  heating  benzophenone  with  fuming  sulphuric  acid. 
When  warmed  with  zinc-dust  and  dilute  soda,  it  gives  first  a  violet 
and  then  a  blue  solution,  but  the  colour  disappears  on  exposing  the 
filtered  solution  to  the  air,  and  also  if  the  treatment  with  zinc-dust  is 
continued  for  some  time  ;  with  alcoholic  potash  it  gives  the  same  blue 
coloi-ation. 

-S- 
DiphenylenemetJiane  sulphide,  C^Hi^c^pTT  ^CsHi,  prepared  by  re- 
ducing thioxanthone  with  hydriodic  acid  and  amorphous  phosphorus, 
or  by  passing  orthophenyltolyl  sulphide  through  a  red-hot  tube,  cry.s- 
tallises  from  chloroform  in  large  needles  or  prisms,  melts  at  128°, 
boils  at  340°  (73'J  mm.j,  and  sublimes  very  readily  ;  it  is  only  spar- 
ingly soluble  in  cold  alcohol  and  ether,  but  very  readily  in  chloro- 
fox'iu,  and  it  dissolves  in  warm  concentrated  sulphuric  acid  with  a 
yellow  or  yellowish-red  coloration,  the  solution  showing  a  j-ellow 
fluorescence  ;  it  is  readily  converted  into  benzophenonesulphone  by 
oxidising  agents. 

.  DiphenylenemetTianesidphone,    C6H4<^pTT^^CfiH.,  is  obtained  when 

benzophenonesulphone  is  reduced  with  hydriodic  acid  and  amorphous 
phosphorus  ;  it  crystallises  from  alcohol  in  colourless  needles,  melts 
at  170°,  and  is  readilv  soluble  in  hot  alcohol  and  ether. 

F.   S.  K. 

Isopropylphenylglycollic  Acid  and  its  Derivatives.  Bv  M. 
FiLETi  and  G.  Amoketti  ( Gazzttta,  21.  41 — 52;. — Isopropvlphen^d- 
glycollic  acid,  CeHiPr^-CHCOHj-COOH,  has  bean  described  by  Raab 
(Abstr.,1876,  398 j,  andby  Plo.schl  (Abstr.,  1882,  515).  The  magnesium 
salt,  (CuHisOsjaMg  +  4H2O,  is  a  crystalline  powder  very  sparingly 
soluble  in  water  ;  the  calcium  salt,  rCiiHi303)2Ca  -f  l^HjO,  crvstallises 
in  plates  which  become  anhydrous  at  150° ;  it  is  also  very  sparingly 
si^luble  in  water.  The  vietliyl  salt,  C12H16O3,  crystallises  from  light 
petroleum  in  needles,  melts  at  80^,  and  dissolves  in  most  ordinary 
solvents,  but  not  in  water.  The  etJnjl  salt,  CisHisOj,  melts  at 
40 — 41°  and  is  very  freely  soluble  in  all  solvents  except  water.  The 
amide  crystallises  from  benzene  in  needles,  melts  at  IIG^',  dissolves 
readily  in  alcohol,  ether,  chloroform,  &c.,  but  only  sparinglv  in  water. 
On  treating  the  acid  with  phosphorus  pentachloride,  an  unstable 
chloride  is  obtained  which  is  decomposed  by  cold  Avater  and  con- 
verted into  phenylisopropylchloracetic  acid. 

Isopropylplieniilmethyhjlijcollic  acid,  CtfH4Pr^-CH(0Me)'C00H,  pre- 
pared by  the  action  of  sodium  methoxide  on  isopropylphenylchlor- 
acetic  acid,  crystallises  in  plates  and  melts  at  52 — 53\     The  sodium 
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salt  crystallises  in  brilliant  plates  coiitaining-  2  mols.  HoO,  and  is  very 
solnble  in  hot  water.     Isoproi:>ylplienyl.eth^l(jlycollic  acid, 

C6H4Pr^-CH(OEt)-COOH, 

prepared  in  the  same  Avay  as  the  preceding-  compound,  is  a 
viscous,  uncrystallisahle  liquid.  Isojrropi/Iphenylacetylglycoliic  acid, 
C6H4Pr^-CH(OAc)-COOH  +  HoO,  crystallises  from  light  petroleum  in 
large  prisms,  and  melts  at  60 — 61°  ;  it  becomes  anhydrous  in  a  vacuum 
or  when  heated  to  near  its  melting  point.  It  dissolves  in  the  ordinary- 
solvents.  It  is  hydrolysed  by  boiling  with  water  or  dilute  sodium 
carbonate.  IsopropylpJienylcliloracetic  acid,  CGHiPr^'CHChCOOH, 
(Abstr.,  1886,  769),  prepared  by  heating  isopropylphenylglycollie 
acid  with  fuming  hydrochloric  acid,  crystallises  from  light  petroleum 
in  oblique,  lamellar  prisms  and  melts  at  82°.  It  is  decomposed  by 
water  and  by  alcohol  containing  traces  of  w'ater  on  heating,  and  by 
alkaline  hydrates  and  carbonates  at  the  ordinary  temperature.  The 
aqueous  solution  has  a  strong-  and  persistent  sweetish  taste.  Isopropyl- 
phenylbroviaceiic  acid,  CeHiPr^-CHBr-COOH,  resembles  the  chlorin- 
ated derivative.  It  crystallises  in  plates  melting  at  94 — 95°. 
Isopropylplienylanilidoacetic  acid,  C6H4Pr^*CH(NHPh)'COOH,  pre- 
pai'ed  by  treating  the  chlorinated  acid  with  an  excess  of  aniline, 
forms  a  crystalline  powder,  melts  at  1-15 — 146°  with  partial  decom- 
position, and  dissolves  in  alcohol  and  benzene,  but  not  in  water,  &c. 
It  is  not  attacked  by  dilute  alkalis. 

Isopropylhenzoylformic  acid,  C6ll4Pr^*CO*COOII,  prepared  by  oxidis- 
ing isopropylphenylglycollie  acid  with  potassium  permanganate, 
crystallises  from  light  petroleum  in  colourless,  rhomboidal  plate.s, 
melts  at  106 — 107°,  dissolves  in  alcohol  and  ether  and  sparingly  in 
water.  It  is  tinged  yellow  b}-  exposure  to  light.  The  calcium  salt, 
(CiiIIu03)3Ca  +  2H2O,  forms  acicular  prisms  very  soluble  in  water. 
The  hariitvi,  zinc,  Sind  magnesium  salts  are  equally  soluble ;  the  last 
crystallises  in  needles.  The  etliyl  salt  is  a  liquid  with  a  pleasant 
odour.  The  amide,  CnHirjOaN,  is  obtained  as  a  crystalline  powder 
melting  at  189°  and  soluble  in  alcohol  and  chloroform. 

Itopropylphenylisonitrosoacetic  acid,  C6H4Pi'^-C(Ivr*OH)'COOH,  pre- 
pared by  treating  sodium  isopropylbenzoylformate  with  hydroxyl- 
amine,  crystallises  from  its  ethereal  solution  in  colourless,  lamellar 
prisms,  melts  with  decomposition  at  124°,  and  dissolves  in  water, 
alcohol,  and  ether.  S.  B.  A.  A. 

Synthesis  of  Hydroxyxanthones.  By  S.  v.  Kostaxecki  and  B. 
Kh;ssli:i;  {li<r.,  24,  lb94 — 1897). — Orsellcnic  acid  and  paraorsellenic 
acid  both  yield  the  same  hydroxymethylxanthone,  and  this  is  identi- 
cal with  the  salicylresorcinol  ether  described  by  Michael  (Abstr., 
1884,  311).  When  orcinol  is  distilled  with  salicylic  acid,  besides  the 
above-mentioned  hydroxymethylxanthone,  which  the  authors  denomi- 
nate the  a-derivative,  an  isomeride,  ji-ltydroxyvieihyljcanthone,  is  simul- 
taneously formed  ;  this  crystallises  from  dilute  alcohol  in  colourless 
needles  and  melts  at  285°.     The  two  hydroxymethylxanthones  have 

the  constitutions  CoH4<^~>C,H.,Me-OH  [0  :  OH  :  Me  =  1  :  3  :  5  and 
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1:5:3],  altliongli  which  represents  the  a-  and  which  the  /3-compound 
cannot  at  present  be  decided.  The  /3-conipound  appeai-s  also  to  be 
formed  when  the  orsellenic  acids  are  distilled  with  salicylic  acid. 
When  resorcinol  is  distilled  with  salicylic  acid  and  acetic  anh^-dride, 
the  hydroxyxauthone  described  by  Michael  (loc.  cit.)  is  obtained  as 
chief  product,  Avhilst  an  isomcride  which  melts  at  a  high  temperature, 
and  was  not  obtained  thoroughl}-  pure,  is  also  formed.  As  Michael's 
hydroxyxantlione  is  obtained  from  resorcinolcarboxylic  acid 
[(OH).  :  COOH  =  1:3:4],  it  must  have  the  constitution  [OH 
=  3]. 

1  :  S-IsoetixantJione,  CiaHoO-XOH).;,  is  formed,  together  with  other  pro- 
ducts which  were  not  purified,  from  phloroglucinol  and  salicylic  acid  ; 
it  is  separated  from  the  other  compounds  by  treating  the  crude 
pi'oduct  with  alkali,  and  on  acidifying  the  alkaline  extract,  it  is  pre- 
cipitated. It  crystallises  from  dilute  alcohol  in  yellowish  needles, 
and  melts  at  247°.  Experiments  ai'e  in  progress  on  the  action  of 
other  phenolic  compounds  on  salicylic  acid.  A.  R.  L 

The  Tannic  Acid  of  Oak-wood.  By  C.  Bottixgkr  (Annalen, 
263,  108 — 125). — When  the  acetyl  derivative  of  oak-wood  tannic  acid 
is  reduced  with  sodium  amalgam  in  boiling,  dilute  alkaline  solution, 
it  yields  a  coinpound  of  the  composition  CioHihOt  or  doHigOe  {hydro- 
quercic  acid),  a  compound  of  the  composition  C5HGO2  (qnerlactone),  an 
acid,  which  is  in  all  probability  trihydroxybutyric  acid,  traces  of 
gallic  acid,  oxalic  acid,  acetic  acid,  and  oak-wood  tannic  acid,  and 
a  substance  of  unknown  composition,  which  very  readily  undergoes 
oxidation.  On  acidifying  the  solution  with  sulphuric  acid,  the  hydro- 
quercic  acid  is  obtained  as  a  dirty-brown  precipitate  ;  the  solution  is 
then  repeatedly  extracted  with  ethyl  acetate,  the  extract  evaporated, 
and  the  residue  mixed  with  water.  The  portion  insoluble  in  water  is 
dissolved  in  a  little  alcohol,  and  the  solution  treated  with  a  large 
volume  of  ether,  when  hydroquercic  acid  and  another  compound, 
"which  is  readily  soluble  in  acetic  anhydride,  are  precipitated  ;  the 
filtered  solution  is  evaporated,  the  residue  dissolved  in  ether,  with  the 
addition  of  a  few  drops  of  light  petroleum,  and  the  filtrate  evaporated. 
The  residual  querlactone  is  separated  from  a  trace  of  gallic  acid  by 
treating  with  a  little  water,  and  is  then  freed  from  the  readily  oxidis- 
able  substance  referred  to  above  by  dissolving  it  in  ether  and  shaking 
the  solution  with  ammonia  ;  the  oxidisable  substance  remains  in  the 
ethereal  solution  in  combination  with  some  of  the  querlactone,  and 
on  acidifying  the  ammoniacal  solution,  the  rest  of  the  lactone  is 
liberated  as  an  oil  and  can  be  extracted  with  ether. 

Hydroquercic  acid,  purified  by  washing  with  ether,  water,  and  ethyl 
acetate  consecutively,  and  then  dried  for  two  hours  in  a  desiccator, 
has  the  composition  C15H18O7,  but  when  completely  dried  in  a  desic- 
cator, it  has  the  composition  CisHioOc;  it  is  precipitated  from  its 
solution  in  acetic  acid  on  the  addition  of  water  in  a  dirty-brown, 
flocculent  condition,  has  a  bitter  taste,  and  is  only  sparingly  soluble 
in  cold  water,  but  moderately  easily  in  boiling  water,  and  readily  in 
alcohol.  It  dissolves  in  20  per  cent,  nitric  acid  with  evolution  of 
carbonic  anhydride,  yielding  a  reddish-yellow  solution,  and  it  dissolves 

VOL.  LX.  4    b 


1062  ABSTRACTS  OF  CHEMICAL  PAPERS. 

slowly  in  cold  concentrated  sulplmric  acid  witli  a  reddish -brown 
coloration;  i a  its  aqueous  or  acetic  acid  sol^^tion,  bromine  produces 
an  intensely  yellow  precipitate.  When  heated  with  20  per  cent, 
hydrochloric  acid  at  150°,  it  gives  off  carbonic  anhydride  and  methyl 
chloride  yielding  a  dark  substance  which  dissolves  only  slowly  in 
alkalis  ;  hydriodic  acid  at  220 — 225°  decomposes  it  with  liberation 
of  carbonic  anhydride  a.nd  methyl  iodide,  and  formation  of  iodoform 
and  other  products.  It  is  hygroscopic,  and  when  heated  at  100°,  it 
loses  water,  which  it  absorbs  again  on  cooling  ;  heated  at  170°,  it  is  con- 
verted into  a  substance  which  is  insoluble  in  alcohol  and  dilute  acetic 
acid.  The  acetyl  derivative,  Ci5Hi40aAc2,  is  a  dirty-brown  powder. 
In  neutral  solutions  of  the  ammonium  salt,  barium  chloride  produces 
a  voluminous,  amorphous  precipitate,  which,  when  dried  at  100°,  has 
the  composition  (CioHisOoliBa ;  the  lead  salt  has  the  composition 
(Ci5Hi506)2Pb.  In  neutral  solutions  of  the  acid,  silver  nitrate  gives 
a  reddish-brown  coloration,  and  on  adding  acetic  acid  to  the  solution, 
an  acid  silver  salt  is  precipitated. 

Querladone,  CailgOa,  melts  at  a  low  temperature  and  separates  from 
water  as  an  oil ;  it  is  very  readily  soluble  in  acetic  acid,  alcohol,  ether, 
and  ethyl  acetate,  but  insoluble  in  benzene  and  light  petroleum. 
When  boiled  with  barium  hydroxide,  it  is  converted  into  a  barium  salt 
which  is  insoluble  in  water,  but  soluble  in  acetic  acid.  It  reduces 
ammoniacal  silver  nitrate  in  the  cold,  and  is  only  very  slowly  decom- 
posed by  20  per  cent,  hydrocliloric  acid  at  150°;  the  lead  salt  has  the 
composition  (C5ll703)2Pb.  A  compound  analogous  to  querlactone  can 
also  be  obtained  from  the  acetyl  derivatives  of  oak-bark  and  pine- 
bark  tannic  acids. 

The  oxidisable  substance  mentioned  above  dissolves  freely  in  ether 
and  alcohol,  but  is  only  sparingly  soluble  in  benzene  and  light 
petroleum  ;  when  its  ethereal  solution  is  filtered  through  paper,  the 
latter  is  coloured  intensely  red.  When  the  freshly  prepared  sub- 
stance is  agitated  with  a  drop  of  concentrated  ammonia  in  the  dark, 
it  yields  a  colourless,  seemingly  crystalline  mass  which  immediately 
turns  red  on  exposure  to  light ;  it  loses  this  property  on  keeping. 
The  freshly  prepared  substance  gives  an  intense  rose-red  coloration 
on  boiling  with  silver  nitrate,  ferric  chloride,  or  copper  sulphate,  but 
when  it  has  been  kept  for  some  time,  it  rediices  silver  nitrate  in  the 
cold,  and  ferric  chloride  on  boiling,  without  any  coloration  being 
produced. 

When  the  acetyl  derivative  of  oak-bark  tannic  acid  is  reduced  with 
sodium  amalgam  as  described  above,  it  yields  hydroquercic  acid, 
hydroquergalic  acid,  lagic  acid,  C4H4O3,  identical  with  the  compound 
•obtained  by  the  oxidation  of  gallic  acid,  trihydroxybutyric  acid,  a 
little  gallic  acid,  and  other  compounds;  the  hydroquergalic  acid  can 
be  separated  from  the  hydroquercic  acid  by  treating  the  mixture  of 
the  two  compounds  with  20  per  cent,  acetic  acid,  in  which  the  latter 
is  the  more  readily  soluble. 

Hydroquergalic  acid  is  a  brownish-red,  amorphous  compound, 
readily  soluble  in  boiling  water,  but  only  sparingly  in  cold  water  and 
insoluble  in  boiling  alcohol,  ether,  ethyl  acetate,  acetic  anhydride, 
and  acetic  acid ;  in  neutral  solutions  of    the  ammonium  salt,  many 
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metallic  salts  produce  brown,  amorphous  precipitates.  The  acid, 
dried  over  sulphuric  acid,  has  the  composition  CuHuO,;,  and  loses 
approximately  1  mol.  HjO  at  100°;  when  heated  with  alcoholic 
potash  and  ethj^l  iodide,  it  is  partially  converted  into  an  ethyl  salt, 
which  is  readily  soluble  in  alcohol,  ethyl  acetate,  and  acetic  acid. 

F.   S.  K. 

Some  Derivatives  of  Phthalic  Sulphinide.  By  C.  W.  JIoultox 
(Amer.  Ghem.  J.,  13,  193— 203).— Phthalic  sulphinide  (Abstr.,  1885, 
539)  is  best  prepared  as  follows  : — Finely  powdered  naphthalene 
(1  kilo.)  is  rubbed  up  Avitli  sulpliuric  acid  (750  grams)  in  the  cold  ; 
it  is  then  heated  on  the  water-bath  until  the  naphthalene  melts,  and 
kept  at  this  temperature  with  constant  stirring  for  two  hours  ;  the 
whole  is  poured  into  12  litres  of  water  at  85°,  cooled  to  50^,  filtered 
through  cloth,  neutralised  with  chalk,  again  filtered,  and  precipitated 
with  sodium  carbonate.  It  is  once  more  filtered  and  evaporated  to 
2  litres,  when  sodium  a-naphthalenesulphonate  crystallises  on  cool- 
ing;  this  is  filtered,  dried  (finally  at  ISo''),  powdered,  and  treated 
with  80  per  cent,  of  its  Aveight  of  phosphoric  chloride  ;  after  driving 
off  the  oxychloride  on  the  water-bath,  the  mass  is  cooled  and  washed 
once  with  cold  water.  The  chloride  is  added  by  degrees  to  an  excess 
•of  strong  ammonia,  kept  cool ;  the  excess  of  ammonia  is  expelled  on 
the  water-bath,  and  the  sulphonamide  (450  grams)  washed  by  boiling 
in  2  or  3  litres  of  water,  cooled,  filtered,  and  di-ied.  To  oxidise  the 
sulphonamide,  potassium  hydroxide  (180  grams)  and  potassium  per- 
manganate (900  grams)  are  dissolved  in  12  litres  of  water  at  40°  and 
200  grams  of  the  amide  stirred  in  ;  the  mixture  is  kept  at  60 — 100° 
until  the  permanganate  is  reduced  ;  after  filtering  and  washing  the 
manganese  dioxide  by  boiling  it  in  water,  hydrochloric  acid  is  added 
to  the  mixed  filtrate  and  washings,  until  they  are  nearly  neutral ;  the 
whole  is  evaporated  to  1  litre,  and  excess  of  hydrochloric  acid  added, 
when  the  acid  potassium  salt  of  the  sulphinide  crystallises  ;  it  is  re- 
crystallised  from  water  and  boiled  (25  grams)  with  water  (450  c.c.) 
and  hydrochloric  acid  (50  c.c.  of  sp.  gr.  1"175)  for  15  minutes  and 
slowly  evaporated  to  obtain  the  phthalic  sulphinide.  The  yield  of  the 
acid  potassium  salt  is  40 — 45  grams. 

When  phthalic  sulphinide  is  heated  for  some  time  with  hydro- 
chloric acid,  it  is  converted  into  acid  ammonium  salphophthalate 
(Compare  Remsen  and  Burton,  Abstr.,  1890,  94.) 

When  phthalic  sulphinide  is  dissolved  in  an  alcohol  and  the  solu- 
tion satu^rated  with  hydrogen  chloride  and  boiled,  the  corresponding 
alkyl  salt  of  sulphaminephthalic  acid  is  obtained. 

Dimethyl  a-sulphaminephfhalate,  S02iS'H2-C6H3(COOMe)2,  crystal- 
lises in  long,  narrow,  very  thin  plates,  which  have  a  characteristic 
nacreous  lustre  wlien  dried  on  the  filter ;  it  melts  at  135°  and  dissolves 
in  hot  water. 

Diethyl  a-sulphaminephthalate  forms  long,  needle-shaped  crystals 
arranged  in  bundles;  it  melts  at  101-5 — 102°,  and  is  less  soluble  in 
water  and  less  stable  than  the  dimethyl  derivative. 

Dipropyl  a.-sulphaniiuephihalate  is  difficult  to  crystallise  ;  those 
crystals  which  were  obtained,  melted  between  64°  and  68°,  the  latter 
temperature  being  more  probably  correct. 

4  6  2 
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Crystals  of  SOoNH,-CnH:,(CONH.,).,  were  obtained  when  the  di- 
ethyl salt  was  treated  with  excess  of  ammonia  in  the  cold  for  24  hours, 
and  then  heated  and  concentrated  on  the  water-bath.  When  these- 
crystals  were  dissolved  in  water  and  acidified,  carhamine  sulpJdnide, 

SO:. 

CONH2'C6H3<pq'">NH,   was    precipitated;    this   compound    forma 

tabular  crystals,  melts  at  275°  (uncorr.),  and  dissolves  in  water 
somewhat  sparingly,  and  in  boiling  alcohol  slightly,  bat  not  in  ether  ; 
the  ammonium,  barium,  and  silver  salts  are  described. 

a-Snlphophthalic  acid  was  prepared  by  converting  the  acid 
ammonium  salt,  obtained  from  phthalic  sulphinide  (see  above),  into 
chloride  by  phosphoric  chloride,  and  boiling  this  with  water  ;  it  is 
very  soluble  in  water  and  in  absolute  alcohol,  but  not  in  ether ;  it  is 
difficult  to  crystallise ;  some  crystals  which  were  obtained  melted  at 
62 — 64°.  Attempts  to  obtain  an  anhydride  of  sulphophthalic  acid 
failed.  A.  G.  B. 

Symmetrical  Alkylisophthalic  Acids.  By  0.  Doebker  (Ber., 
24,  174*3 — 1753). — Attempts  to  isolate  the  intermediate  product  of 
the  reaction  between  pyruvic  acid  and  an  aldehyde  in  the  presence  of 
barium  hydroxide  have  led  to  negative  results ;  its  formation  is,  how- 
ever, indicated  by  the  fact  that  a  purer  ultimate  product  is  obtained 
when  the  mixture  is  boiled  for  a  longer  period  than  that  previously 
given  (Abstr.,  1890,  1283).  Ethylisophthalic  acid  is  prepared  by 
boiling  together  a  mixture  of  pyruvic  acid  (50  grams),  propaldehyde 
(16  grams),  and  barium  hydi-oxide  (120  grams)  dissolved  in  water 
(1  litre)  for  15 — 20  hours  in  a  reflux  apparatus ;  it  is  isolated  as 
already  described  (loc.  cit.),  and  is  best  purified  by  crystallisation 
from  a  mixture  of  acetone  and  water  (equal  parts)  ;  it  melts  at  263°. 
The  barium  salt  sepai'ates  from  concentrated  aqueous  solutions  in 
needle-shaped  crystals  containing  5  mols.  HoO  ;  it  loses  3^  mols.  HoO 
at  140°,  but  the  remainder  is  not  expelled  by  heating  at  200"  ;  whilst 
the  calcium  salt  forms  prismatic  crystals  containing  3  mols.  HoO,  and 
is  easily  soluble  in  water. 

Isopropylisophthalic  acid  is  produced  from  pp-uvic  acid  (50  grams) 
and  isobutaldehyde  (20  grams)  ;  the  yield  is  10  grams,  or  about 
double  that  previously  obtained.  It  is  best  purified  by  repeated 
crystallisation  from  dilute  acetone,  and  then  melts  at  285°.  The 
barium  salt  forms  small,  hygroscopic,  prismatic  crystals  which  con- 
tain 2i  mols.  HoO,  and  retain  l  mol.  H3O  when  heated  at  200°;  the 
calcium  salt  forms  small  crystals  containing  2|  mols.  HoO,  easily 
soluble  in  water;  the  silver  salt  is  a  white  powder  containing  1  mol. 
H2O,  insoluble  in  water ;  whilst  the  lead,  copper,  and  mercury  salts  are 
amorphous  precipitates  sparingly  soluble  in  water.  Isopropylbenzeue 
and  carbonic  anhydride  are  obtained  when  the  calcium  and  other 
salts  are  heated. 

Isobutylisophthalic  acid  is  prepared  from  pyruvic  acid  (50  grams) 
and  isovaleraldehyde  (25  grams)  ;  the  yield  of  pure  acid  is  8  grams. 
It  separates  from  dilute  acetone  in  small,  colourless  plates,  and  melts 
at  269°.  The  barium  salt  forms  hygroscopic,  prismatic  crystals  con- 
taining 3  mols.  HoO,  and  is  easily  soluble  in  water ;  it  loses  2|  mols. 
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HjO  at  140°.  The  calcium  salt  crystallises  from  a  small  quantity  of 
•\\  ater  with  2  mols.  HoO ;  whilst  the  silver  salt  is  a  white,  anhydrous 
jirecipitiite,  sparingly  soluble  in  water. 

Phenylisophthalic  acid  is  obtained  by  boiling  pyruvic  acid  (50  grams) 
and  benzaldehyde  (30  grams)  with  the  above-mentioned  quantity  of 
barium  hydroxide  solution  for  15  hours.  As  the  barium  salt  is 
sparingly  soluble  in  hot  water,  the  chief  portion  occurs  in  admixture 
with  the  precipitate  of  barium  oxalate  and  carbonate ;  the  yield  of 
pure  acid  is  8  grams.  The  hariuiti  salt  crystallises  in  small  needles 
containing  4^  mols.  HoO ;  it  loses  'S\  uiols.  HoO  at  140'^;  the  calcium 
salt  forms  small,  anhydrous  crystals,  and  is  sparingly  soluble  in  water; 
whilst  the  copper  salt  is  a  bluisli-gi-een,  and  the  silver  and  lead  salts 
are  white  precipitates  Avhich  are  sparingly  soluble  in  water.  Phenyl- 
isophthalic acid  is  the  only  known  dicarboxyl-derivative  of  diphenyl 
which  contains  both  the  carboxyl  groups  in  one  nucleus. 

Fiirfurisophthalic  acid,  C40H3'C6H3(COOH)2,  is  produced  by  the 
action  of  barium  hydroxide  solution  on  a  mixture  of  pyruvic  acid 
{50  grams)  and  furfuraldehyde  ('2S  grams);  the  yield  is  only  1  gram; 
it  crystallises  from  dilute  acetone  in  dense,  glistening  needles,  melts 
at  290°  with  decomposition,  and  is  sparingly  soluble  in  water,  readily 
in  alcohol,  ether,  acetone,  and  benzene.  The  barium,  salt  is  soluble  in 
hot  water ;  whilst  the  lead,  silver,  and  copper  salts  are  sparingly 
soluble  precipitates.  A.  R.  L. 

Stereo-isomeric  Methylphenylsuccinic  Acids.  By  N.  Zelinsky 
aud  L.  Blohstai:  {Ber.,  24,  1876 — 18b0). — Ethyl  cL-hromopheny  I  acetate 
boils  at  150 — 151°  under  a  pi-essure  of  10 — 15  mm. 

Ethyl  methylpheaylcyanosuccinate,  COOEfCMe(C^^)-CHPh-COOEt, 
is  prepared  by  dissolving  ethyl  a-cyanopropionate  (b.  p.  195 — 200°) 
and  sodium  in  equivalent  proportion  in  alcohol,  and  gradually  adding 
ethyl  a-bromophenylacetate  (1  mol.).  Much  heat  is  developed,  caiising 
tlie  mixture  to  boil ;  the  reaction  is  completed  by  heating  on  the 
water-bath  for  2 — 3  hours,  water  is  then  added,  and  the  heavy  oil 
which  separates  extracted  with  ether.  On  distilling  the  ethereal 
solution,  the  compound  is  obtained  as  an  oil  boiling  at  320 — 330°. 
When  heated  Avith  aqueous  potash,  and  the  alkaline  liquid  Avashed 
with,  ether,  acidified  with  hydrochloric  acid,  and  then  extracted  Avith 
ether,  an  oily  product,  probably  a  tricai'boxylic  acid,  is  obtained ; 
Avhen  the  latter  is  dissolved  in  concentrated  sulphuric  acid,  water 
added  to  incipient  turbidity,  and  the  mixture  boiled  for  some  time, 
■inethylphe)i,ylsuccinic  acid  separates  in  crystals. 

Methylphenylsuccinic  acid  may  be  separated  into  tA\^o  isomerides  by 
fractional  crystallisation  f rora  Avater ;  the  less  soluble  modification, 
Avhich  is  formed  in  the  larger  qtiantity,  melts  at  192 — 193°,  at  the 
same  time  losing  water  and  forming  the  anhydride,  Avhilst  the  more 
soluble  modification  melts  at  170 — 171°. 

When  methylphenylsuccinic  acid  (m.  p.  192 — 193°)  is  slowly  brought 
to  a  temperature  of  120 — 130°,  water  is  eliminated,  and  on  quickly 
raising  the  temperature  to  310 — 320°  the  anhydride  passes  over  as  an 
oil.  When  the  latter  is  boiled  Avith  water,  it  dissolves  and  methyl- 
phenylsuccinic acid  (m.  p.  192 — 193°)  separates  on  cooling,  whilst  the 
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acid  (m.  p.  170 — 171°)  is  obtained  from  tlie  filtrate.  On  the  other 
hand,  the  acid  (m.  p.  170 — 171°)  is  exclusively  formed  when  the 
anhydride  is  exposed  to  the  air.  The  electrical  conductivities  are  as 
follows : — 

Methylphenylsuccinic  acid  (m.  v.  170 — 171°)  k  0-0233. 
„     (m.  p.  192—193")  Jc  00372. 

The  strongly  negative  character  of  the  phenyl  group  is  exemplified 
in  the  much  higher  values  obtained  in  the  case  of  the  above-descz'ibed 
acids,  compared  with  those  obtained  with  the  two  dimethylsuccinic 
acids  (Zeit.  ph>/sikal.  Chein.,  5,  405).  The  qiiestion  whether  the 
anhydride  exists  in  two  stereo-isomeric  modifications  is  still  open. 

A.  R.  L. 

Action  of  Urea  on  Sulphanilic  Acid.  By  J.  Ville  {Compt. 
rend.,  112,  ii'oS — 870). — An  intimate  mixture  of  finely-poAvdered  urea 
(l'5mols.)  and  sulphanilic  acid  (1  mol.)  becomes  pasty  at  105°,  begins 
to  melt  at  about  110°,  but  becomes  solid  again  at  115 — 120°.  If 
heated  for  three  or  four  hours  at  125",  ammonia  is  evolved;  the  pro- 
duct, after  cooling",  is  dissolved  in  water,  mixed  with  barium  hydr- 
oxide, and  allowed  to  remain  in  a  vacuum  over  sulphuric  acid  for 
48  hours,  in  order  to  decompose  the  ammonium  salt  that  has  been 
formed.  Excess  of  barium  is  removed  by  means  of  carbonic  anhydr- 
ide, and  the  concentrated  filtrate,  when  mixed  with  alcohol,  yields  a 
precipitate  of  the  barium  salt  which  can  be  purified  by  repeated  solu- 
tion in  water  and  precipitation  by  alcohol,  and  from  which  the  acid 
is  obtained  by  treatment  with  the  calculated  quantity  of  sulphuric 
acid.  The  filtered  liquid  is  evaporated  on  a  water-bath,  and  after- 
wards in  a  dry  vacuum,  when  snlplianilocarhamic  acid,  C7H8N2SO4, 
separates  in  feathery,  microscopic  lamellae,  very  soluble  in  water, 
somewhat  easily  soluble  in  acids,  but  quite  insoluble  in  ether,  chloro- 
form, and  benzene.  It  is  strongly  acid,  decomposes  carbonates,  and 
forms  ci-ystallisable  salts.  The  barium  salt  crystallises  with  3  mols. 
HoO  in  monoclinic  prisms,  soluble  in  water,  but  insoluble  in  alcohol ; 
it  becomes  anhydrous  at  95°,  and  then  has  the  composition 

BaCC^nvK-oSO,).,. 

When  the  acid  is  heated  in  sealed  tubes  at  100"  with  excess  of 
barium  hydroxide  solution,  it  yields  ammonia,  carbonic  anhydride,  and 
sulphanilic  acid  in  equal  molecular  proportions.  This  decomposition 
and  its  mode  of  formation  show  that  the  acid  has  the  constitutiou 
SOsH-CeHi-NH-CO-NHo.  C.  H.  B. 

Nitrocymenesulplionic  Acids.  By  G.  Erreka  (Gazzetta,  21, 
65 — 70). — Nitro-ot-cyhienesulphoniG  acid  (compare  Abstr.,  1890,  1287), 
Avhen  perfectly  pure,  cry.stallises  in  pale-yellow  needles  free  from  any 
reddish  tinge,  and  its  aqueous  solution  is  not  reddened  by  light.  The 
pure  harium  salt  crystallises  in  slender,  silky,  yellow  needles  con- 
taining 1  mol.  H2O  ;  the  pure  macjnesium  salt  crystallises  in  bright- 
yellow  tables  containing  5  mols.  B2O;  the  lead  salt  in  bright-yellow 
needles  containing  1  mol.  H2O ;  the  zinc  salt  in  large,   ijale-yellow. 
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rhombic  tables  con|-aining6  mol.s.  HoO,  and  the  calcium  salt  in  yellow 
plates  with  1  mol.  H^O. 

The  lead  salt  of  aniido-a-cymenesulphonic  acid  crystallises  in  red 
nodules  with  4  mols.  H^O.  On  diazotising  this  acid,  diazo-x-cymene- 
sulphonic  acid  is  formed,  and  separates  in  very  slender  needles.  It  is 
decomposed  by  treatment  with  absolute  alcohol  with  the  formation  of 
Widman's  ethoxy-a-cj'menesulphonic  acid.  The  barium  salt  of  this 
acid  is  soluble  in  water,  and  crystallises  in  silvery  plates  containing 
85  mols.  HoO.  The  barium  salt  of  chloro-a-cymenesulphonic  acid 
(Abstr.,  1890,  1287)  crystallises  in  colourless,  lustrous  plates  con- 
taining 3  mols.  HoO. 

The  authors  previously  isolated  (loc.  cif.)  from  the  mother  liquors 
obtained  in  the  preparation  of  barium  nitrocymenesulphonate  an 
abnormal  magnesium  salt  crystallising  with  6  mols.  HoO,  but  other- 
wise identical  in  composition  with  the  normal  salt.  The  barium  salt 
corresponding  to  this  modification  crystallises  with  5  mols.  HoO  ;  the 
lead  salt,  (N02*C6H>PrMe'SO;))oPb,5HoO,  crystallises  in  small,  pale, 
yellowish  needles  ;  the  zinc  salt  forms  small  needles  containing  6  mols. 
H3O ;  and  the  calcium  salt  almost  colourless  needles  with  9  mols.  HoO. 
These  salts  cannot  be  converted  into  the  corresponding  normal  nitro- 
eymenesulphonates,  with  which  they  are  probably  isomeric.  The 
acids  derived  from  both  series  of  salts,  however,  seem  to  yield  the 
same  aniido-derivative.  S.  B.  A.  A. 

Unsaturated  Sulphones.  By  R.  Otto  {Ber.,  24,  1510).— Un- 
saturated sulphones  are  readily  obtained  by  the  action  of  sodium 
benzenesulphinate  or  paratolylsulphinate  on  allyl  chloride.  Fhenyl- 
allylsulplioue  is  an  oil,  but  ijaratolylalhjlsulplione  crystallises  in  splendid 
monosjmmetric  prisms  or  tablets,  and  melts  at  52 — -53°.  Both  com- 
pounds readily  combine  with  bromine,  forming  additive  compounds. 

H.  O.  C. 

Certain  Sulphone  Derivatives  and  their  Hydrolysis  in  Alka- 
line Solution.  By  W.  Autexhieth  {Ber.,  24,  1512 — 1519). — In 
continuation  of  the  work  done  by  Stuffer  (this  vol.,  p.  180)  and  by 
himself  (this  vol.,  p.  567),  the  author  has  prepared  some  new  sulphone 
derivatives  and  examined  their  behaviour  towards  alkalis,  and  has 
also  been  able  to  confirm  the  statement  of  Stuffer  that  in  hydrolysing 
ethylsulphonesulphonal  all  the  sulphone  groups  are  eliminated  as 
ethylsulphinic  acid,  no  methylphenylsulphone  being  formed. 

EtJiylsulphonephenylsulphonal,  CMe(SOoPh)o-CHo-SOoEt,  is  obtained 
by  carefully  oxidising  the  phenylmercaptole  of  thioethylacetone  (this 
vol.,  p.  567),  and  crystallises  from  alcohol  or  ether  in  small,  lustrous 
needles,  melts  at  138 — 139°,  is  sparingly  soluble  in  boiling  water  and 
in  cold  alcohol  and  ether,  readily  in  chloroform.  It  is  readily  hydro- 
lysed  by  decinormal  potash  solution,  2  mols.  of  benzenesulphinic  acid 
and  1  mol.  of  ethylsulphinic  acid  being  formed. 

In  the  author's  previous  paper,  the  preparation  of  the  phenylmer- 
captole of  thiophenylacetone  was  described.  A  much  better  yield  of 
this  compound  is  obtained  by  passing  a  slow  current  of  hydrogen 
chloride  into  an  ice-cold  mixture  of  thiophenylacetone  and  pheuyl- 
mercaptan,  pouring  the  product  after  some  hours  into  water,  and  re- 
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crystallising  the  precipitated  componnd  from  alcohol.  N"o  reaction 
takes  place  bet^Yeeu  this  compound  and  potassium  permanganate  in 
aqueous  solution,  but  on  addition  of  benzene,  oxidation  slowly  takes 
place,  ccft-diplietiylsidplione-li-tlLiophenylpropane, 

SPh-CMe(SO.,Ph)-CH2-S02Ph, 

being  formed.  The  latter  crystallises  from  alcohol  in  slender  needles, 
melts  at  156 — 157°,  and  is  sparingly  soluble  in  ether  and  cold  alcohol, 
readily  in  chloroform.  On  treatment  with  potash,  it  yields  methyl- 
phenylsulphone,  pbenylmercaptan,  and  benzenesulphinic  acid.  All 
attempts  to  convert  the  remaining  thiophenyl  group  into  a  sulphone 
group  were  without  success.  The  compound  is  also  probably  identical 
with  that  obtained  by  Otto  and  Rossing  by  the  oxidation  of  phenyl - 
sulphoneacetonemercaptole  (this  vol.,  p.  5G8). 

From  the  results  described  in  this  and  in  previous  papers,  it  appears 
that  whilst  the  sulphoties  of  the  general  formula  CR2(SOiR)2  are 
.stable  towards  alkalis,  the  addition  of  the  groups  SO.,Ph,  SOoEt,  or  of 
chlorine,  has  such  an  effect  on  the  molecule  that  all  three  sulphone 
groups  are  eliminated  by  an  alkali  in  the  form  of  a  sulphinic  acid. 
Further,  disulphonesulphides  of  the  formula 

CR(SO,R)  (SRyCH^-SOjR 

behave  towards  alkalis  in  a  similar  manner  to  alkylene  sulphones  with 
adjacent  sulphone  groups,  only  one  of  these  being  eliminated  as  a 
sulphinic  acid.  H.   G.  C. 

Action  of  Phenylhydrazine  on  Ethyl  Chloromalonate.  By 
R.  BuRMEisTER  and  A.  MiCHAELis  {Ber.,  24,  1800—1802). — When 
ethyl  chloromalonate  (1  mol.)  and  phenylhydrazine  (8  mols.)  are 
mixed  together,  separation  of  phenylhydrazine  hydrochloride  and 
slow  evolution  of  nitrogen  take  place.  After  two  daj-s,  the  former  is 
filtered  off,  the  filtrate  extracted  repeatedly  with  ether,  and  the  ethereal 
solution  washed  several  times  with  dilute  hydrochloric  acid.  On 
evaporation,  an  oil  is  obtained  which  quickly  solidities,  and  after  re- 
crystallisation  from  hot  ether  forms  colourless  needles,  melts  at  90°, 
and  reduces  Fehling's  solution  on  boiling.  It  has  the  composition 
01,1114^203,  and  combines  directly  with  phenyl  cyanate  and  phenyl- 
thiocarbimide,  forming  the  crystalline  additive  compounds  CigHiglSraOi 
and  CisHigNaOaS.  The  former  crystallises  in  colourless  needles  and 
melts  at  158",  whilst  the  latter  forms  transparent  prisms  and  melts 
at  141°. 

The  original  product  of  the  reaction  dissolves  readily  in  aqueous  or 
alcoholic  potash,  and  the  former  solution  on  addition  of  hvdrochloric 
acid  at  once  yields  a  compound  crystallising  in  glistening  plates, 
which,  after  recrystallising  from  alcohol,  melts  at  192°,  and  has  the 
composition  CoHgN.O^.  It  differs,  therefore,  from  the  first  compound 
by  containing  the  elements  of  alcohol  less. 

The  constitution  of  these  substances  is  not  yet  finally  settled, 
but  the  authors  believe  thev  are  probably  derivatives  of  an  amido- 

dihydroindoxyle,     CcHi<  p-^j/Q-y  ^>CH2.      The     compound    melting 
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at  90°  is  probably   aH4<^j^^(^^.>CH-C00Et,  and  is  formed  in 
the  following  manner  : — 

+  HCl  +  C,H5-0H. 

The  carbon\-l  group  of  this  compound  is  then  reduced  by  the  action 
of  the  third  mol.  of  plienylhydrazine,  nitrogen  being  simultaneously 
evolved.  H.  G.  C. 

Synthesis  of  Indigotindisulphonic  Acid  (Indigocarmine). 
By  B.  Hkvmann  (Be,:,  24,  147G— 1476). — It  has  already  been  shown 
by  Heumann  (this  vol.,  p.  75)  that  phenylglycocine  may  be  converted 
into  indigotin  by  fusion  with  cau.stic  potash  and  oxidation  of  the  re- 
sulting leuco-compouud.  Other  dehydrating  agents,  such  as  sulph- 
uric acid  and  zinc  chloride,  do  not  have  the  same  effect.  The  author 
finds,  however,  that  if,  instead  of  concentrated  sulphuric  acid,  fuming 
acid  be  employed,  indigotindisulphonic  acid  is  readily  obtained.  This 
may  be  shown  on  the  small  scale  by  gently  warming  phenylglycocine 
with  fuming  sulphuric  acid  in  a  test-tube,  a  yellow  solution  being 
obtained  Avhich  when  poured  on  to  ice  shows  the  chai-acteinstic  colour 
of  indigocarmine  solution. 

On  the  large  scale,  the  following  method  is  adopted: — 1  part  of 
phenylglycocine  is  mixed  with  10 — 20  parts  of  sand,  and  20  times  the 
quantity  of  sulphuric  acid  containing 80  per  cent,  of  anhydride  gradu- 
ally added,  the  temperature  not  being  allowed  to  rise  above  30°.  The 
yellow  solution,  on  addition  of  ordinary  concentrated  sulphuric  acid, 
evolves  sulphurous  anhydride,  and  assumes  the  deep  blue  colour  of 
indigo ;  ice  is  then  added,  and  the  colouring  matter  precipitated  by 
addition  of  commoTi  salt.  .The  yield  of  pure  indigocarmine  thus  ob- 
tained is  about  60  per  cent,  of  the  phenylglycocine  employed. 

The  mechanism  of  the  reaction  is  not  yet  clear ;  possibly  the 
sulphonic  acid  of  indoxyle  sulphate  is  first  formed,  and  on  addition  of 
sulphuric  acid  undergoes  the  following  reaction  : — 


2SO,H-CcH3<^'^^^;^^^>CH  = 


SO,H-C,^,<C^^>G-C<^'^>CoB.^SOJI  +  2S0,  +  2H2O. 

H.  G.  C. 

Hydrobenzoins  and  their  Anhydrides.  By  K.  Atwers  (Ber., 
24,  1776 — 1783). — -The  author  has  repeated  the  experiments  of 
Ziucke  (Abstr.,  188'.',  114),  in  the  hope  of  obtaining  again  the 
substances  prepared  in  small  quantity  by  him,  as  these  might  possibly 
be  isomerides  of  benzoin  and  benzile.  This  expectation  has,  how- 
ever, not  been  fulfilled,  but  a  number  of  other  observations  have  been 
made  in  the  hydrobenzoin  group,  and  are  given  in  this  paper. 

Concentrated  nitric  acid  of  sp.  gr.  1-4  acts  on  both  hydrobenzoins 
at  the  ordinary  temperature  or  even  at  0°,  with  formation  of  benzoin. 
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The  oxidation  takes  place  more  slowly  witli  the  iso-compound,  and 
the  product  is  also  frequently  oily  for  a  short  time,  but  ciystallises 
eventually  to  a  magma  of  needles.  If  the  mixture  be  slightly  warmed, 
the  oxidation  product  of  isohydrobenzo'in  cannot  be  obtained  crystal- 
line. The  anhydrides  are  attacked  in  a  similar  manner  at  the  ordinary 
temjjerature.  A  mixtui^e  of  equal  volumes  of  fuming*  nitric  acid  and 
acetic  acid  has  the  same  effect  as  nitric  acid  alone,  but  a  cold  acetic 
acid  solution  of  potassium  dichroraate  or  dilute  potassium  pei-man- 
ganate  solution,  like  chromic  anhydride,  converts  both  compounds 
into  beuzaldehyde. 

Bromine  acts  on  both  hydrobenzo'ins  in  acetic  acid  solution  afc  100° 
with  formation  of  benzile  and  smaller  quantities  of  stilbene  bromide. 
A  somewhat  similar  i-eaction  has  been  observed  by  Pechmann  (Abstr., 
1890,  1222).  Both  compounds  also  unite  directly  with  orthotolyl 
cyanate  on  heating  at  100°  under  pressure,  yielding  additive  com- 
pounds having  the  formula  (CHPh-0-CO-NH-C6H,Me)2.  That  obtained 
from  hydrobenzoin  crystallises  in  colourless  needles  melting  at 
233 — 234°,  and  that  from  the  iso-compound  in  small  needles  melting* 
at  163°. 

When  stilbene  bromide  is  heated  with  alcoholic  potassium  hydro- 
sulphide,  the  oily  product  obtained  is  stilbene,  and  not,  as  would  be 
expected,  bromostilbeue  or  tolane  (see  also  Forst  and  Zincke,  this 
Journal,  1876,  ii,  634). 

In  the  preparation  of  the  anhydrides  by  Zincke's  method,  diphenyl- 
acetaldehyde,  CHPha-CHO,  is  always  obtained  as  a  bye-product. 
On  treatment  with  hydroxylamine,  it  yields  diphenylacetaldoxime, 
CHPhs-CHINOH,  which  forms  slender,  white  needles  and  melts  at 
120°.  A  small  quantity  of  another  substance  containing  nitrogen  is 
also  formed  in  the  reaction,  but  the  amount  was  insufficient  to  deter- 
mine whether  it  was  an  isomeric  oxime. 

The  molecular  weights  of  the  anhydrides  as  determined  by  Raoult's 
method  agree  with  the  double  formula  C.sHaiOo,  and  these  are,  there- 
fore, in  all  probability  ether-like  compounds  having  the  constitution 

CHPh-0-CHPh      ^,      ^    .    ,         ..         T,    ,  -J     •    1,    ^  J  1 

I  I  .     The  hydrobenzoin  anhydride  is   best  prepared   by 

CHPh-0-CHPh  '  /         _  F    F  J 

gently  warming  hydrobenzoin  with  half  its  weight  of  phosphoric  an- 
hydride, adding  water,  and  recrystallising  the  insoluble  portion  from 
alcohol. 

In  order  to  obtain  comparative  molecular  weights  of  other  anhydr- 
ides, those  of  the  dimethylsucciiiic  acids  were  examined  by  Raoult's 
method.  In  both  cases  the  results  agreed  with  the  simple  formula 
CeHA-  H.  G.  C. 

Aldehyde-green.  By  W.  v.  Miller  and  J.  Plociil  (Ber.,  24, 
1700 — 1715). — Aldeliyde-green  was  discovered  by  Cherpin  in  1862, 
and  was  shown  to  contain  sulphur  by  Hofmanu  (Ber.,  3,  761),  who 
ascribed  to  it  a  provisional  formula,  Lucius,  however  (Wiirtz  Diet., 
1,  234),  states  that  it  does  not  contain  sulphur,  as  it  is  produced  by 
the  action  of  aldehyde  on  an  acid  solution  of  rosaniline,  the  function 
of  the  sodium  thiosulphate  subsequently  used  being  merely  to  pre- 
cipitate the  blue  and  violet  dyes  which  are  formed  simultaneously. 
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Aldebyde-blue,  prepared  by  Gattermann  and  Weiclimann's  method 
(Abstr.,  1890,  503),  is  precipitated  ivom.  its  aqueous  solution  by 
sodium  chloride,  and  when  the  filtrate  has  a  blue  colour  this  is  due  to 
the  use  of  too  little  precipitant  and  not  to  the  presence  of  a  second 
blue  dye,  as  stated  by  Gattermann  and  Weichmann  ;  the  green  dye, 
however,  which  these  chemists  obtained  from  the  same  tiltrate,  exists 
ready  formed,  and  separates,  after  a  time,  or  more  quickly  when  it  is 
heated ;  it  is  probably  identical  with  the  non-sulphuretted  aldehyde- 
greeu  (see  below).  Aldehyde-blue  has  the  composition  CsiHs-iXjOiiCls ; 
it  is  nob  a  quinaldine  dei-ivative,  as  stated  by  Gatteroianu  and 
Weichmann  (loc.  cit.),  but  the  hydrochloride  of  an  anhydroaldolpara- 
rosaniline,  OH-C(C6H4-X:CH-CH/CHMe-OH)3 ;  a  similar  blue  dye  is 
formed  from  isobutaldehyde  and  pararosauiline. 

When  pararosauiline  (50  grams),  concentrated  hydrochloric  acid  (200 
grams),  and  paraldehyde  (100  grams)  are  heated  together  on  the  water- 
bath  for  three  hours,  a  brownish  solution  is  formed;  this  is  diluted 
to  4  litres,  saturated  with  hydrogen  sulphide,  and  an  excess  of  sulphur- 
ous acid  added,  when  a  resinous  mass,  together  with  sulphur,  separates 
out.  It  is  filtered,  and  the  operation  repeated ;  on  adding  ammonia 
to  the  filtrate,  a  colourless  base  separates,  which  is  spread  on  a  porous 
tile,  and  then  dried  at  65°  in  a  current  of  hydrogen  ;  it  is  soluble  in 
acids,  ether,  alcohol,  and  benzene,  and  has  the  composition  C31H29X3 
-|-  ^H20  ;  the  yield  is  35 — 45  gi"ams.  The  compound  is  the  leuco- 
base  of  a  green  dye,  which  latter  is  produced  on  treating  it  with 
lead  peroxide  in  an  acid  solution,  or  with  chloranil  in  an  alcoholic 
solution;  it  has  the  constitution  C9XH5Me-CH(C9NH7Me)2,  and 
thus  contains  one  quinaldine  and  two  dihydroquiualdine  residues. 
When  the  base  is  dissolved  in  dilute  hydrochloric  acid  and  treated 
with  nitrous  acid,  a  resinous  substance  is  formed,  which  is  soluble  in 
ether,  but  does  not  yield  the  dye  on  oxidation.  The  monohenzoyl  de- 
rivative is  prepared  by  dissolving  the  base  in  benzene,  gradually  adding 
benzoic  chloride,  and  shaking  the  mixture  "with  aqueous  soda ;  it  is 
hydrolysed  when  heated  at  120°  with  concentrated  hydrochloric  acid. 
When  the  base  is  dissolved  in  glacial  acetic  acid,  and  treated  with 
bromine,  a  brown,  amorphous  substance  is  obtained ;  this  does  not 
yield  a  dye  on  oxidation ;  Avhen,  however,  it  is  treated  with  tin  and 
hydrochloric  acid,  a  base  giving  a  green  dye  on  oxidation  is  formed, 
and  when  boiled  with  tin  and  hydrochloric  acid,  a  base  giving  a  blue 
dye  on  oxidation  is  obtained.  That  the  above-described  leuco-base 
is  not  quite  a  homogeneous  substance,  is  seen  by  the  following  : — 
When  an  ethereal  solution  of  it  is  mixed  with  one  of  chloranil,  a  deep- 
blue  colour  is  produced,  and,  later,  flocks  of  a  coppery  lustre  separate,, 
whilst  the  green  dye  is  obtained  from  the  filtrate  by  evapoi*ation ;  the 
composition  of  these  dyes  could  not  be  determined  with  certainty. 
When  aldehyde-blue  is  heated  at  70°  with  concentrated  hydrochloric 
acid,  and  alcohol  added,  a  green  coloration  is  produced  ;  isobutaldehyde- 
blue  gives  no  such  coloration.  The  directions  given  by  Lucius  for 
the  preparation  of  aldehyde-gi-een  are  as  follows  : — Pararosauiline 
(8  grams)  is  dissolved  in  dilute  sulphuric  acid  (20  grams  of  acid  ta 
30  grams  of  water),  and  heated  at  50°  with  aldehyde  (40  grams) 
until  a  drop  of  the  mixture  yields  a  greenish-blue  coloiu^  with  alcohoL 
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If  instead  of  treating  this  solution,  diluted  to  li  litres,  with  hydrosfen 
sulphide  and  sulphurous  anhydride,  as  Lucius  directs,  sodium  chloride 
is  added,  a  bine  dye  is  precipitated,  and  on  adding  sodium  acetate  to 
the  filtrate  from  this,  a  gi'een  dye  separates.  The  latter  is  air-dried, 
Avaslied  with  water,  and  twice  dissolved  in  alcohol  and  reprecipitated 
Avith  ether;  it  is  then  shaken  with  dilute  ammonia,  collected  and 
washed,  and  after  again  dissolving  in  alcohol  and  reprecipitating  with 
ether,  it  is  dried  in  a  current  of  hydrogen  at  55°.  It  has  the  com- 
position represented  by  the  formula 

CgXHsMe-C  (OH)  (C6H,-N:CH-CH,-CHMe-OH)o, 

and  is  the  parent  compound  of  ordinary  aldehyde-green  (see  below), 
Avhich  it  resembles,  but  is  more  fugitive  towards  light;  its  production, 
therefore,  explains  Lucius'  observation  that  aldehyde-green  does  not 
contain  sulphur.  Aldol  reacts  with  diamidotriphenylmethane,  and  a 
leuco-base,  CHPh(C6H4-X:CH-CHo-CHMe-OH)o,  is  formed;  this,  on 
oxidation,  yields  a  green  dye  closely  resembling  that  obtained  by  the 
preceding  method. 

AVhen  pararosaniline  is  dissolved  in  dilute  sulphuric  acid  and  heated 
with  aldehyde  (as  above)  at  50°  for  three  hours,  and  the  product  is 
poru'ed  into  hydrogen  sulphide  solution  (3  litres)  heated  to  90°,  and 
sulphurous  acid  (2u0  grams)  added,  the  mixture  being  then  boiled  for 
some  time,  a  blue  dye  separates  on  adding  sodium  chloride  (300  grams); 
sodium  acetate  then  precipitates  aldehyde-green  from  the  filtrate : 
the  latter  has  the  constitution 

bH.CHC CH  ,  ^ 

CMe:^-C.CH:CH>  ^\c.H.NH.6H.CH..CHMe.0H 

When  the  nou-.sulphuretted  green,  prepared  from  ordinary  rosanil- 
ine  and  aldehyde,  is  boiled  Avith  a  solution  of  sodium  thiosulphate 
(Cherpin's  method),  Usebe's  aldehyde-green  is  formed,  and  is  isolated 
in  the  same  manner  as  the  last-described  colouring  matter;  it  has  the 

/CeH.-X-CH-CH.-CHMe-OH 
constitution  CaNHiMe2-C(0H)<^  I  S 

XaHi-N-CH-CHo-CHMe-OH 

A.  R.  L. 

A  Closed  Chain  Analogue    of  Ethylene.     By  E.  Bamberger 

and  W.  LoDTEK  (Ber.,  24,   188/— 1SS8).— The  authors  come  to  the 

conclusion  that  dihydronaphthylene  is  an  analogue  of  ethylene.     It 

combines    with    hypochloi-ous    acid     forming    tetrahydronixphtTiylene 
ptT P  FT  •/  -t 

cJilorhydrin,  C6H4<'^, ,^"     ^^^  X-.^'^,':  this  vields  a  crystalline  ammormim 
-^  CH(OH)-CHCr        "  -^ 

</eriraiire,  C6H4<^jj'    ^     I  jj'^^^^  ^^,    corresponding  with    choline 

hydrochloride. 

When  tetrahydronaphthylene  chlorhydrin  is  treated  with  alkalis, 
three  isomerides  of  the  formula  CicHmO,  a  diliydric  alcohol,  CjoHioOo, 
and  naphthalene  are  formed  according  to  the  conditions  of  the  experi- 
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ment.  The  initial  pi'oduct,  tetrahydronaphthylene  oxide,  CioHjolO,  is 
a  crystalline,  comparatively  easily  volatile  compound,  and  is  of 
especial  interest  as  the  first  representative  of  closed  ring  oxides.  The 
strain  which  prevails  within  the  molecule,  and  thereb}'  the  tendency 
to  disrupt  the  union  by  means  of  oxygen  of  the  two  carbon  atoms, 
causes  it  to  combine  with  other  radicles  ;  thus,  when  added  to  a  solu- 
tion of  ferric  cliloride,  a  precipitate  of  fei'ric  oxide  is  produced,  whilst 
the  compound  unites  with  the  elements  of  hydrogen  chloride.  Further 
details  will  be  given  later.  A.  R.  L. 

Decomposition  of  some  Diazo-compounds  of  Naphthalene 
with  Alcohol.  By  W.  R.  Orndokff  and  F.  L.  Kortkhuit  {Amer. 
Chem.  J.,  13,  153 — 164). — a-Diazonaphthalene  sulphate  was  prepared 
by  mixing  a-naphthylamine  (10  grams)  with  water  and  sulphuric 
acid  (40  grams),  and  passing  nitrous  fumes  into  the  cooled  mixture 
as  long  as  tliey  were  absorbed ;  the  liquid  was  filtered  quickly,  alcohol 
and  ether  added,  and  the  mixture  cooled  in  ice  and  salt  until  the 
sulphate  crystallised.  The  yield  was  79  per  cent,  of  the  theoretical. 
The  sulphate  crystallises  in  light-yellow,  flat  needles,  and  explodes 
feebly  at  115° ;  it  dissolves  easily  in  water,  slightly  in  alcohol,  and  not  at 
all  in  ether  ;  it  becomes  green  on  exposure  to  light.  When  it  was  heated 
at  70 — 75°  with  alcohol,  niti-ogen  was  evolved,  together  with  some 
aldehyde;  by  subsequently  distilling  off  the  alcohol,  then  distilling 
the  residue  with  steam,  and  further  treating  this  distillate,  naphtha- 
lene (40  per  cent,  of  the  diazonaphthalene  sulphate  taken)  and 
a-ethoxynaphthalene  (b.  p.  277°  at  748  mm.;  sp.  gr.  1'074'3  at  074°; 
23  per  cent,  of  the  sulphate  taken)  were  obtained.  The  identity  of 
the  latter  compound  was  confirmed  by  preparing  it  from  a-naphthol, 
after  Henriques'  method  (Amialen,  244,  72).  "When  a-diazo- 
naphthalene  sulphate  is  heated  with  water  at  80 — 90°,  nitrogen  is 
evolved,  w^hilst  a  colouring  matter,  some  tar,  and  a-naphthol  are 
formed. 

^-Diazonaphthalene  sulphate  is  prepared  similarly  to  the  a-salt, 
but  a  large  excess  of  sulphuric  acid  is  necessary ;  the  yield  is 
74  per  cent,  of  the  theoretical.  It  forms  flat,  needle-shaped,  yellow, 
biaxial  crystals,  which  can  be  obtained  nearly  white  by  recrystallisatiou, 
but  become  green,  and  finally  brown  on  exposure  to  light ;  it  explodes 
feebly  at  115°.  When  decomposed  by  alcohol,  it  yields  about  30  per 
cent,  in  the  form  of  /3-ethoxynaphthalene  and  7  per  cent,  in  the  form 
of  naphthalene,  a  small  quantity  of  /3-naphthol  being  formed  at  the 
same  time.  When  it  is  heated  with  water,  the  same  reaction  takes 
place  as  in  the  case  of  the  a-salt.  The  action  of  hydrochloric  acid 
(40  per  cent.)  on  /3-diazonaphthalene  sulphate  at  the  ordiuaiy 
temperature  converts  about  50  per  cent,  of  the  salt  into  /^-chloro- 
naphthalene,  a  considerable  quantity  of  /i-naphthol  being  also 
formed. 

IB-Diazonaphtludene  nitrate,  obtained  (53  per  cent,  of  theoretical 
yield)  by  diazotising  a  well-cooled  mixture  of  /3-naphthylamine 
(10  grams),  water,  and  nitric  acid  of  sp.  gr.  1'426  (10  grams),  crystal- 
lises in  flat,  yellow  needles,  from  a  mixture  of  water,  alcohol,  and 
ether;  it  dissolves  in  water,  but  not  in  absolute  alcohol  or  ether;  it 
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"becomes  red  in  lieht,  and  explodes  at  100°  or  by  percussion.  When 
decomposed  by  alcobol,  about  26  per  cent,  of  it  is  converted  into 
/i-ethoxynapbtbalene,  and  7  per  cent,  into  napbthalene,  a  small 
•quantity  of  nitro-  and  dinitro-napbtbol  being  formed  at  the  same 
time. 

/3-Ethoxynaplithalene  melts  at  37°,  not  33°  (Scliaeffer,  Annalen,  152, 
287). 

The  above  results  indicate  that  with  the  diazonaphthalene  com- 
pounds, when  the  diazo-group  is  in  the  a-position,  the  tendency  is 
towards  the  introduction  of  hydrogen,  resulting  in  the  formation  of 
naphthalene,  when  they  are  decomposed  by  alcohol ;  but  when  the 
diazo-group  is  in  the  /3-position,  the  tendency  is  towards  the  introduc- 
tion of  the  ethoxy-group,  in  place  of  the  diazo-group,  resulting  in  the 
formation  of  an  ethoxvnaphthalene  (compare  Renisen  and  others, 
Abstr.,  1888,  268;  1889;^  975).  A.  G.  B. 

Orthoazo-compounds  of  a-Naphthol  (/5-Naphthaquinone 
Hydrazones).  By  E.  N'oeltixg  and  E.  Gkaxdmougin  (Be^:,  24, 
1597 — 1600). — These  compounds  were  prepared  to  compare  their 
colours  with  those  of  the  compounds  of  the  para-series. 

Parasidphophe7iylazo-3c.7taphthol,  OH-CioHe-No-CeHi-SOsH  [OH  :  N"., 
=  1:2;  SO3H  :  N2  =  1  :  4],  is  obtained  by  shaking  /3-naphtha- 
quinone  (1  mol.)  suspended  in  acetic  acid  with  a  cold  concentrated 
aqueous  solution  of  sodium  paraphenylhydrazinesulphonate  (1  mol.). 
A  red  precipitate  of  the  sodium  salt  is  obtained.  The  sodium  salt  is 
sparingly  soluble  in  alcohol  and  cold  water,  easily  in  boiling  water, 
and  crystallises  in  beautiful  red  prisms.  The  free  acid  is  obtained 
by  adding  hydrochloric  acid  to  a  solution  of  the  sodium  salt.  In 
an  acid  bath,  the  azo-compound  dyes  silk  and  wool  a  beautiful 
ponceau  colour.  It  is  a  position  isomeride  of  orange  No.  I.  In 
general  the  orthohydroxyazo-dyes  of  a-naphthol  are  red ;  the  parazo- 
dves  are  yellowish-brown. 
'  OH-C,oH5(S03H)-N2-Ph  [1  :  4  :  2]  is  a  ponceau  colour, 

OH-C,uH5(S03H)-N2-CioH;-  [1  :  4  :  2J 

a 

is  an  orseille  red,  OH*CioH5(S03H)*N2'CioH7^  is  a  ponceau. 
OH-CioHe-N/CioHG-SOaH  [1  :  2]  (from  /3-naphthaquinone  and  the 
hydrazine  of  naphthionic  acid)  is  a  bluish  oi'seille  red,  whilst  the 
[1  :  4]  compoimd  (from  diazonaphthionic  acid  and  a-naphthol)  is 
brown. 

Orthophenylazo-  cx.-7iaplithohnetacarhoxyKc  acid, 

0H-C,„H6-No-aH,-C00H  [N.,  :  COOH  =  1:3], 

is  obtained  by  shaking  /i-naphthaquinone  suspended  in  10 — 15  times 
its  weight  of  acetic  acid  with  metahydrazinebenzoic  acid  suspended 
in  water.  It  is  necessary  to  use  the  pure  hydrazinebenzoic  acid.  It 
is  insoluble  in  water,  but  soluble  in  alkaline  hydroxides  and  barium 
hydroxide,  and  dissolves  in  concentrated  sulphuric  acid  to  a  reddish- 
brown  liquid,  which  tui'ns  red  on  addition  of  a  little  water,  and  then 
precipitates  the  compound  unchanged.  It  is  insoluble  in  most 
solvents  in  the  cold,  and  is  puritied  by  crystallisation  from  aniline; 
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from  alcohol,  it  crystallises  in  prisms,  coagulates  at  200'',  and  melts  at 
260^  with  evolution  of  gas.  It  dyes  silk  and  wool  a  bluish-red,  and 
fibre  mordanted  with  chromic  oxide  can  be  djed  with  it.  The  acetate, 
OAc"CinH,;"No'CuH,'COOH,  is  obtained  by  boiling  the  above  compound 
with  acetic  anhydride  and  sodium  acetate  in  a  x-eflux  apparatus.  It 
is  easily  soluble  in  alcohol,  sparingly  in  benzene  and  acetic  acid, 
crystallises  from  benzene  in  yellowish-orange  crystalline  masses,  melts 
at  210°,  and  gives  a  red  solution  with  concentrated  sulphuric  acid. 

The  isomeric  'par a-com pound  [OH  :  ^N",  =  1  :  4]  is  obtained  by  the 
action  of  diazotised  aniidobenzoic  acid  on  a-naphthol.  It  is  a  black 
powder  with  a  green,  metallic  lustre,  dissolves  easily  with  a  brown 
colour  in  alcohol  and  aniline,  and  is  insoluble  in  benzene.  With  con- 
centrated sulphuric  acid,  it  gives  a  bluish-violet  coloration,  which,  on 
addition  of  water,  clianges  to  red.  It  imparts  a  brown  colour  to  silk 
and  wool  in  an  acid  bath  aud  to  cotton  mordanted  with  chromic  oxide 
in  a  neutral  bath.  E.   C.  R. 

Molecular  Change  in  the  Formation  of  Disazo-compounds  of 
a-Naphthol.  By  E.  Xoeltixc  and  E.  Gbaxdmougix  {Ber.,  24, 
1601 — 1605). — In  attempting  to  compare  the  disazo-compounds  formed 
from  the  naphthaquinoue  hydrazone  of  metamidobenzoic  acid  and 
pararaidobenzenesulphonic  acid  with  diazobenzeue  with  those  from 
phenylazo-a-naphthol  and  the  diazo-compound  of  amidobenzoic  acid 
and  sulphanilic  acid  respectively,  a  curious  intramolecular  change 
was  observed  to  take  place  in  the  case  of  the  latter  reaction,  and 
instead  of  the  normal  products,  there  were  obtained  phen3ddisazo- 
a-naphthol,  OH-CioHs(iSr2Ph).2  [1:2:  4],  together  with  disazo-a- 
naphthol-metamidobenzoic  acid,  OH'CioH5(N2'CgH4-COOH):^  [1:2:  4], 
and  disazo-a-naphthol-sulphanilic  acid,  OH*CioH5(N2'C6H4*S03H)2 
[1:2:4],  respectively^ 

Diazohenzene  Chloride  and  fi-Naplitliaquinonehydrazonehemoic  Acid. 
— Diazohenzene  chloride  (1  mol.)  is  added  to  an  alkaline  solution  of 
/3-naphthaquinonehydrazonebenzoic  acid  (1  mol.),  and  the  combina- 
tion completed  by  heating  on  the  water-bath.  The  product  is  pre- 
cipitated with  acid  and  crystallised  from  aniline  and  then  from 
alcohol.  It  is  sparingly  soluble  in  the  ordinary  solvents,  crystallises 
in  very  minute  needles,  blackens  at  200°,  and  decomposes  at  245 — 246°. 
Analysis  gave  results  corresponding  with  the  formula 

N'oPh-CioH5(OH)-^,-C6H,-COOH  [=4:1:2]. 

It  is  only  a  feeble  acid,  dissolves  in  warm  alkalis  and  baryta- water, 
but  precipitates  on  cooling,  has  only  faint  tinctorial  powers,  aud 
yields  a  green  solution  with  concentrated  sulphuric  acid.  The  acetate 
crystallises  from  benzene  in  slender,  yellow  needles,  darkens  at  200°, 
and  decomposes  at  229 — 230°. 

Diazohenzene  Chloride  and  j^-Naplithariuinonehydrazonenidphanilic 
Acid. — The  reaction  takes  place  in  the  same  Avay  as  the  above.  The 
sodium  salt  of  the  disazo-compound  is  obtained  as  a  gelatinous  pre- 
cipitate. The  free  acid,  N'oPlrCi„H5(OH)-N'3-CGH4-S03H  [=4:1:2], 
is  a  brownish-i^ed  powder,  sparingly  soluble  in  cold  water,  easily  in 
hot  water.     It  dyes  silk  and  wool  in  acid  bath  a  garnet-brown  shade. 


1076  ABSTRACTS  OF  CHEMICAL  PAPERS. 

DiazosulpJimiilic  Acid  and  Phemjlazo-c.-7iaphthoI. —  Phenylazo-a- 
naplitliol  is  obtained  by  the  action  of  diazobenzene  chloride  (1  mol.) 
on  a  solution  of  a-naphtliol  (1  mol.)  in  sodium  hydroxide  (2  mols.). 
At  the  same  time,  an  appreciable  qnantity  of  the  disazo-componnd  is 
formed.  The  phenylazo-a-naphthol  is  precipitated  from  the  alkaline 
solution,  dissolved  in  barium  hydroxide,  again  precipitated,  and 
crystallised  from  alcohol  or  acetic  acid.  It  melts  at  206''.  When 
diazosulphanilic  acid  (1  mol.)  is  mixed  with  benzeneazo-a-naphthol 
(1  mol.)  and  sodium  hydroxide  (2  mols.)  and  the  combination  com- 
pleted on  the  water-bath,  a  large  quantity  of  the  substance  remains 
undissolved,  and  the  alkaline  solution  becomes  dark  reddish-brown. 
The  undissolved  compound  was  identified  as  benzenedisazo-a-naphthol. 
The  alkaline  liquid  contained  the  disulphonic  acid  of  benzenedisazo- 
a-naphthol.  This  latter  is  not  precipitated  by  acids,  so  that  it  was 
not  obtained  in  the  pure  state  ;  but  a  preparation  obtained  by  the 
action  of  2  mols.  of  diazobenzenesnlphonic  acid  on  a-naphthol  seemed 
to  be  identical  with  it. 

Metadiazohenzoic  Acid  and  Phenylazo-a-NapJithol. — The  combination 
of  the  two  compounds  takes  place  easily;  the  product  of  the  reaction 
is  a  mixture  of  phenyidisazonaphthol  and  disazonaphtholphenylcarb- 
oxylic  acid.  To  separate  these  compounds,  the  mixture  is  acidified 
and  the  dry  precipitate  extracted  with  chloroform.  Benzenedisazo-a- 
naphthol  is  dissolved.  The  undissolved  residue  dissolves  easily  in 
alcohol,  but  could  not  be  obtained  crystalline.  It  is  purified  by 
solution  in  soda  and  reprecipitation  with  acid,  and  is  so  obtained  as 
a  reddish-black  powder  which  blackens  at  250"  and  decomposes  at 
264°.  It  was  similar  in  all  respects  to  the  compound  obtained  by 
the  action  of  diazobenzoic  acid  (2  mols.)  on  a-naphthol. 

E.  C.  R. 

Constitution  of  the  Hydrazone  of  /3-Naphthaquinone.  By 
E.  NoELTiNG  and  E.  GKA^-DMOUGIN  (Ber.,  24,  1592 — 1597).— The 
authors  have  obtained  results  which  tend  to  show  that  phenylazo- 
/5-naphthol  and  the  isomeric  hydrazone  of  /3-naphthaquinone  are  azO' 
compounds  and  not  hydi'azoues. 

/3-Xaphthaquiuoue  phenylhydrazone  is  obtained  as  described  by 
Zincke  and  Bindewald  (Ber.,  17,  3026).  The  yield  is  small,  owing 
to  the  oxidising  action  of  the  /^-naphthaquinone  on  the  h^-drazine  ; 
which  latter  is  converted  into  benzene,  whilst  the  quinone  is  converted 
into  dinaphthyldiquinol.  The  phenylhydrazone  melts  at  138°,  sub- 
limes, like  phenylazo-iS-naphthol,  in  beautiful,  orange-red  needles 
with  a  green,  metallic  lustre,  and  is  insoluble  in  cold  alkali,  but 
dissolves  in  the  hot  solvent  and  separates  out  unchanged  on  cooling. 
The  sodium  salt  is  obtained  by  dissolving  the  hydrazone  in  a  methyl 
or  ethyl  alcoholic  solution  containing  the  theoretical  quantity  of 
sodium.  The  formula  of  the  sodium  salt  is  ONa'CioHo'Ni'Ph,  since, 
on  reduction  of  the  ethyl  salt  obtained  from  it,  aniline  is  formed  and 
not  ethylaniline. 

Phenyldisazo-a-naphthol  is  obtained  by  adding  a  solution  of  diazo- 
benzene chloride  to  an  ice-cold  solution  prepared  by  dissolving  twice 
the  theoretical  quantity  of  sodium  in  alcohol  and  adding  the  hydr- 
azone.    The  mixture  is  allowed  to  remain  over  night  and  the  product 
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filtered,  dissolved  in  hot  chlorot'orni,  and  the  solution  mixed  with 
absolute  alcohol.  It  crystallises  on  cooling  in  slender,  brown  needles 
with  a  green  lustre,  melts  at  193'',  dissolves  very  sparingly  in  hot 
alkalis,  easily  in  alcoholic  sodium  ethoxide,  but  is  precipitated  on 
addition  of  water.  It  is  identical  with  the  product  obtained  by 
Krohn  by  the  action  of  diazobenzene  chloride  (2mols.)  on  a-naphthol 
(Ber.,  21,  3240).  The  acetate,  OAc-C,oH5(N2Ph)2,  is  obtained  by 
heating  the  disazo-compound  with  acetic  anhydride  and  sodium 
acetate  in  a  reflux  apparatus  until  the  colour  changes  from  red  to 
yellow.  It  crystallises  from  alcohol  in  beautiful,  brown,  prismatic 
needles,  melts  at  159 — l<tO°,  decomposes  at  200°,  and  dissolves  in 
concentrated  sulphuric  acid  with  a  green  coloration.  The  ethyl  salt, 
OEt*CioH5(N2Pli)2,  is  obtained  by  adding  an  excess  of  ethyl  iodide  to 
a  solution  of  the  diazo-compound  in  the  theoretical  quantity  of  sodium 
ethoxide,  and  allowing  the  mixture  to  remain  three  weeks  in  the  cold. 
Tt  crystallises  from  alcohol  in  tufts  of  reddish-brown  needles,  and 
melts  at  121°.  The  methyl  salt  crystallises  in  blue-black  needles 
with  a  metallic  lustre,  and  melts  at  123^. 

It  was  not  possible  to  obtain  a  hydrazoneoxime  by  the  actioa  of 
hydroxylamine  or  its  salts  on  the  j3-naphthaquinone  hydrazone. 

E.  C.  R. 

Nitro-derivatives  of  Alizarin  and  Purpurin.  By  R.  Brasch 
{Ber.,  24,  1610 — 1619). — Diacetyl-OL-nitroalizari)i  is  obtained  by 
cautiously  adding  diacetylalizarin  (1  part)  to  colourless  nitric  acid 
(2  parts ;  sp.  gr.  =  1"5)  cooled  with  ice  and  salt,  so  that  the  tempera- 
ture does  not  rise  above  zero  ;  1  part  more  of  nitric  acid  is  then  added, 
and  as  soon  as  the  product  no  longer  gives  the  alizarin  spectrum,  the 
mixture  is  poured  into  iced  water.  It  crystallises  from  acetic  acid  in 
beautiful,  bright-yellow  needles,  melts  at  194 — 195'5°  (uncorr.),  and 
is  easily  hydrolysed  by  cold  soda  solution. 

a-Nitroalizarin  obtained  by  hydrolysis  of  the  acetyl  compound, 
crystallises  from  acetic  acid  in  brownish-yellow,  prismatic  needles,  and 
melts  at  289°  (uncorr.).  The  absorption  spectra  of  a-nitroalizarin  is 
very  like  that  of  alizarin. 

a-Amidoalizarin  is  obtained  by  reducing  the  nitro-compound  sus- 
pended in  dilute  ammonia  with  hydrogen  sulphide.  The  amido- 
compound  is  precipitated  with  hydrochloric  acid,  dried,  and  freed 
from  sulphur  by  extraction  vpith  carbon  bisulphide.  It  is  sparingly 
soluble  in  most  solvents,  and  crystallises  from  acetic  acid  in  dark- 
brown  scales  with  a  yellowish-green,  metallic  lustre.  When  treated 
with  excess  of  nitrous  acid,  it  is  not  completely  converted  into  a 
diazo-compound,  and  on  wai-ming  the  diazotised  mixture,  purpurin  is 
formed.  If,  however,  the  diazotised  mixture  be  saturated  with  alkali 
and  then  warmed  and  extracted  with  ether,  alizarin  is  obtained. 
/3-Amidoalizarin  on  diazotisation  did  not  yield  a  trace  of  purpurin, 
but  only  alizarin,  which  is  contrary  to  the  statement  of  Auerbach 
{Das  Anthracene,  1880,  p.  152). 

Strecker  {Zeit.  Cliem.,  4,  264)  has  shovni  that  wlwai  alizarin  is 
treated  with  fuming  nitric  acid,  at  first  an  unstable  compound  is 
formed,  which,  in  the  presence  of  water,  is  easily  converted  into 
nitroalizarin.     This  unstable  compound  is  also  obtained   from  pur- 
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purin  by  tte  action  of  fnming  nitric  acid,  and  lias  the  same  percen- 
tage composition  as  nitroliydroxyalizarin.  The  author  names  this 
unstable  compound  pseudonitropui-pnrin  and  the  nitrohydroxyaHzarin 
nitropnrpnrin. 

Pseudonitropurpurin  is  obtained  by  mixing  ab'zarin  with  -fuming 
nitric  acid  so  as  to  form  a  thin  paste,  and  allowing  the  mixtui'e  to 
remain  until  no  alizarin  can  be  detected  with  the  spectroscope.  The 
mixture  is  poured  on  to  ice,  diluted  with  wat«r,  filtered,  and  washed 
with  iced  water.  The  yellow  compound  begins  to  dissolve  as 
soon  as  all  the  acid  is  washed  out,  and  decomposes  into  niti'opurpurin. 

It  is  purified  by  drying  in  thin  layers  in  a  vacuum  and  extracting 
the  nitropurpurin  with  absolute  ether.  It  is  a  bright-yellow  mass, 
which  is  stable  when  pure  and  dry,  is  converted  into  nitropnrpnrin 
when  heated  with  water,  and  dissolves  in  cold  soda  solution  to  a 
brownish-yellow  solution,  which  goes  red  on  warming,  owing  to  the^ 
formation  of  nitropurpurin.  In  concentrated  sodium  hydroxide  it  is. 
fairly  stable,  but  turns  red  at  once  on  the  addition  of  water.  The- 
author  gives  two  probable  formulae  for  this  compound, 

CO-C-CO-C-OH        ,^^        ,    ,^^   ^CO-C-C(OH):C-OH 

^'•^•<co-U-co-b-xo  +  H'O  and  ^.^<cQ-'6-co—h:^o-ou- 

Nitro'piirptirin  [(011)2  :  NO2  :  OH  =  1:2:3:4]  is  obtained 
from  pseudonitropurpurin  by  boiling  with  water  or  alkali.  It  is  very 
like  purpurin,  gives  the  same  colours  with  chromium,  iron,  and 
alumina  mordants,  and  dissolves  in  sulphuric  acid  with  a  yellowish- 
red ;  purpurin  gives  a  carmine-red.  If  purpurin  is  cautiously  added 
to  a  large  quantity  of  well-cooled  fuming  nitric  acid,  a  yellowish- 
brown  compound  is  deposited  which  is  identical  with  pseudonitropur- 
purin and  is  easily  converted  into  nitropurpurin.  /S-Nitroalizarin 
[(OH)2ls02  =  1:2:3],  when  treated  with  7  parts  of  nitric  acid 
(l"o)  at  the  ordinary  temperature,  yields  the  same  intermediate 
compound  and  then  nitropurpurin.  The  same  nitropurpurin  is 
also  obtained  by  the  action  of  nitric  acid  on  a-nitropurpurin 
[(OH)2N02=l  :  2:4]. 

Amidupnrpurin  is  obtained  by  reduction  of  the  nitro-compound 
with  ammonium  sulphide.  It  is  veiy  sparingly  soluble  in  most 
solvents,  dissolves  in  concentrated  sulphuric  acid  with  a  reddish- 
yellow,  and  gives  blackish  colours  with  iron  and  chromium  mordants, 
red  with  alumina  mordants.  E.   C.   R. 

Terpenes  and  Camphors.  By  O.  Wallach  {Ber.,  24,  1.525— 
1579). — The  paper  contains  an  account  of  the  most  important  results 
obtained  up  to  the  present  time. 

The  terpene-like  hydrocarbons  can  be  divided  according  to  their 
empirical  formulfe  into  three  classes: — (1)  Hemiterpenes  or  pentenes. 
CoHg.  (2)  Terpenes,  Ci„Hi6.  (3)  Polyterpenes,  (CsHg),,.  Tlie  terpenes 
at  higher  temperatures  split  up  into  unsaturated  h3-drocarbons  of  the 
series  CoHc,  whose  best  known  representative  is  isoprene.  Isoprene 
can  undergo  polymerisation  into  CioHie,  and  a  farther  polymerisation 
into  Ci5n24,C2oH33»  &c.  Ordinary  terpene  is  also  polymcrisable  into 
such  polyterpenes. 

The  present  paper  deals  with  the  terjjenes  CioHig.     At  present  the 
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following  terpenes  are  known: — (1)  Pinene,  (2)  camphene,  (3)  fen- 
chene,  (4)  limonene,  (5)  dipentene.  (6)  sylvestrene,  (7)  phellandrene, 
(8)  terpinene,  (9)  terpinolene.  Piri'jne  forms  the  main  constituent  of 
ordinary  turpentine  oil,  occurs  as  an  essential  ingredient  of  the 
ethereal  oils  of  most  pines,  and  in  greater  or  smaller  quantity  in  many 
other  ethereal  oils.  Cantphene  is  important  on  account  of  its  near 
relation  to  camphor.  It  is  obtained  from  camphor  through  borneol 
or  from  pinene.  It  does  not  appear  to  occur  in  nature.  Fencliene  is 
closely  related  to  camphene,  and  is  obtained  in  a  similar  way  from 
fenchone,  a  compound  isomeric  with  camphor.  Limonene,  one  of  the 
most  widely  diffused  terpenes,  occurs  in  the  ethereal  oils  of  the 
Aurantiacece,  in  orange-peel  oil,  in  oil  of  lemons,  bergamot,  cummin, 
dill,  oil  of  Erigeron  canadense,  and  iu  the  oil  of  fir  needles.  Dipentene 
is  closely  related  to  limonene.  It  is  formed  from  limonene  and  pinene 
by  the  action  of  heat  or  of  acids,  and  occurs  iu  oil  of  camphor  and 
elemi,  in  Russian  and  Swedish  turpentine,  and  is  formed  together  with 
isoprene  by  the  dry  distillation  of  caoutchouc,  and  as  a  bye-product  in 
the  formation  of  cineole,  terpene  hydrate,  and  terpineole.  Sylvestrene 
occurs  in  Rn.=:sian  and  Swedish  turpentine.  Pliellandrene  occurs  in 
the  oils  of  bitter  fennel  and  water  fennel,  elemi,  and  eucalyptu.s.  Terp- 
inene is  a  product  of  the  molecular  change  of  other  terpenes.  It  occurs 
naturally  in  oil  of  cardamom.      Terpinolene  is  only  slightly  known. 

The  terpenes  exist  in  physically  diiferent  modifications.  Thus  the 
pinene  from  American  turpentine  is  dextro-rotatory,  that  from  French 
turpentine  l^vo-rotatory.  By  the  action  of  mineral  acids  or  by  heat, 
the  optically-active  terpenes  are  rendered  optically  inactive.  The 
inactive  modifications  are  obtained  by  mixing  equal  proportions  of 
the  optical  antipodes.  Active  terpenes  as  a  rule  give  active  deriva- 
tives. The  inactive  pinene,  camphene,  and  phellandrene  compounds 
are  indistinguishable,  except  as  regards  optical  properties,  from  the 
corresponding  active  compounds.  The  inactive  modification  of  limon- 
ene is  quite  different  from  the  active  modification,  and  was  taken  for 
a  distinct  compound  and  called  dipentene.  Dipentene,  however. 
stands  in  the  same  relation  to  dextro-  and  laevo-limonene  as  racemic 
acid  does  to  dextro-  and  l8evo-tai"tanc  acids.  Sylvestrene  is  only 
known  in  the  dextro-modification ;  and  fenchene,  terpinene,  and  ter- 
pinolene in  the  inactive  modifications.  Camphene  is  the  only  terpene 
which  is  solid  :  it  melts  at  50^.  Pinene,  camphene,  and  fenchene 
boil  at  160^,  and  have  a  high  specific  gravity  (about  0'86).  Limonene, 
dipentene,  and.  sylvestrene  boil  at  175^,  and  have  a  low  specific  gravity 
(about  0'846  at  20^).  Those  terpenes  which  from  chemical  considera- 
tions are  held  to  contain  one  ethylene  bond,  and  those  containing  two 
ethylene  bonds,  show  amongst  one  another  a  concordant  moleculai- 
refraction. 

The  terpenes  are  unsaturated  compounds,  and  differ  in  their  capa- 
city for  combining  with  halogen  hydrides.  If  dry  hydrogen  chloride 
be  led  into  dry  pinene,  a  molecule  of  the  gas  is  added,  and  a 
saturated  compound,  pinene  hydrochloride,  is  obtained,  which  melts 
at  125°  and  boils  at  207 — 208^.  Camphene  in  like  manner  unites 
with  1  mol.  of  hydrogen  chloride  to  form  camphene  hydrochloride, 
which    resembles    pinene    hydrochloride.      It,  however,  easily  loses 
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liydi-ogen  chloride  witli  formation  of  carapliene,  whereas  piuenc 
hydrochloride  loses  hydrogen  chloride  with  diflBculty,  and  then 
yields  camphene  and  not  pinene.  Dry  limonene,  when  treated  with  dry 
hydrogen  chloride,  yields  a  liquid  hydrochloride,  CinHi6,HCI,  which  is 
not,  however,  saturated,  and  takes  up  moist  hydrogen  chloride  to  form 
the  dihydrochloride  CioH,6,2HCl.  Dipentene  and  sylvestrene  behave 
like  limonene  towards  hydrogen  chloride. 

The  bromo-additive  compounds  are  also  important  as  a  means  of 
characterising  the  terpenes.  Pinene  unites  with  1  raol.  of  brom- 
ine, and  yields  a  saturated  dibromide,  CioHigBro  (m.  p.  169 — 170°). 
A  bromine  additive  compound  of  camphene  is  not  known.  The  com- 
pound CioHieBr,,  from  fenchene,  is  liquid.  Limonene,  dipentene, 
sylvestrene,  terpinolene  unite  with  4  atoms  of  bromine  to  form  com- 
pounds of  the  formula  CinHisBri.  These  bromides  melt  at  104 — 105°, 
124 — 125°,  135°,  and  116°  respectively.  From  the  above  results,  it  is 
seen  that  two  terpene  groups  exist.  The  members  of  one  contain 
one  ethylene  bond,  and  give  saturated  compounds  with  1  mol.  of 
haloo"en  and  halogen  hydride  ;  the  members  of  the  second  contain 
two  ethylene  bonds,  and  combine  with  1  mol.  of  halogen  hydride 
to  form  unsaturated  compounds,  and  with  2  mols.  of  halogen  or 
halogen  hydride  to  form  saturated  compounds. 

Well  characterised  compounds  are  obtained  by  the  action  of  the 
oxides  of  nitrogen  and  their  derivatives  on  the  terpenes.  Phellandrene 
combines  with  nitrogen  trioxide,  N2O3,  to  yield  phellandrene  nitrite, 
CioHieX.Oa  (m.  p.  102°).  Terpinene  combines  in  a  similar  way  with 
nitrous  acid,  and  yields  terpinene  nitrosite,  C10H16X0O3,  which  crystal- 
lises in  transparent,  monosymmetric  prisms  and  melts  at  155°.  The 
other  terpenes  do  not  give  crystalline  compounds  with  'NoO-:^,  but  they 
yield  important  compounds  with  niti'osyl  chloride,  WOCl.  These  com- 
pounds are  best  prepared  by  adding  ethyl  nitrite  or  amyl  nitrite  to  an 
acetic  or  alcoholic  solution  of  the  terpene,  and  passing  hydrogen  chlor- 
ide into  the  well-cooled  mixture.  The  compounds  have  the  formula 
CioHisCl'NO,  and  correspond  with  terpinene  nitrosite, 

NO-CioHi6-ONO. 

If  the  terpene  be  mixed  with  alkyl  nitrite  and  nitric  acid,  instead  of 
alkyl  nitrite  and  hydrogen  chloride,  then  an  analogous  nitrosate, 
NO-CioHie'ONOa,  is  formed.  The  unsaturated  hydrochlorides  of  the 
terpenes  with  two  ethylene  bonds  easily  form  niti'ochlorides  and  nitros- 
ates  of  the  composition  Ci„Hi6-ClN0,liCl  and  CoH.s-ClXO.HONO,. 
These  compounds  ai'e  not  all  very  stable,  and  are  decomposed  when 
warmed.  When  treated  with  organic  bases  they  are  easily  converted 
into  nitrolamines,  J^O'doHir/NHR.  Such  bases  have  been  ob- 
tained from  pinene,  limonene,  dipentene,  sylvestrene,  and  terpinene  ; 
they  are  well  crystallised  and  stable  compounds,  and  give  sharp 
meltincr  points.  When  hydrochloric  acid  is  withdrawn  from  the 
nitrosochlorides,  nitroso-compouuds  of  the  formula  CioHisIS'O  ai'e  ob- 
tained which  crystallise  well.  A  table  is  given  summarising  the 
properties  of  the  terpenes  and  their  derivatives.  The  remainder  of 
the  paper  deals  with  the  constitution  of  the  terpenes.  The  terpenes 
are  convertible  into  one  another,  as  is  shown  by  the  following  table. 
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Pinene  is  distinguished  by  the  readiness  with  which  it  is  converted 
into  other  terpenes.     The  author  puts  forward  the  formula 

CIIMe. 

i 
CH 

HC,<^\  CH. 


HC 


yXCH 
CHMe 


for  pinene,  and  maintains  that  it  explains  most  of  its  reactions.  The 
assumption  of  the  existence  of  a  diagonal  bond  is  necessary,  and  obtains 
support  from  the  fact  that  pinene  hydrochloride  by  loss  of  hydro- 
chloric acid  yields  a  hydrocarbon,  which  by  addition  of  hydrogen 
chloride  is  not  again  converted  into  pinene  hydrochloride,  and  that 
pinene  hydrochloride  loses  HCl  with  greater  difficulty  than  its  isomer- 
ides  caraphene,  limonene,  and  dipentene  hydrochlorides.  When  heated 
to  a  high  temperature,  pinene,  which  contains  only  one  ethylene  bond, 
is  converted  into  dipentene,  which  contains  two  ethylene  bonds.  In 
the  presence  of  dilute  acids,  it  is  converted  into  compounds  which 
must  be  considered  as  derivatives  of  dipentene,  and  are  obtainable 
from  dipentene  directly.  Pinene,  when  treated  with  moist  hydrogen 
chloride,  does  not  yield  pinene  hydi'ochloride,  but  dipentene  hydro- 
chloride ;  with  dilute  nitric  acid,  it  yields  terpine.  Dry  reagents  first 
break  the  ethylene  bond  in  pinene,  as  is  seen  in  the  formation  of 
pinene  hydrochloride  by  the  action  of  dry  hydrogen  chloride.  When 
treated  with  moist  acids,  it  not  only  yields  dipentene  derivatives  but 
also  terpinene,  terpinolene,  terpineole,  and  cineole.  These  compounds 
are,  however,  formed  by  a  secondary  reaction  from  terpine,  C10H20O2, 
or  terpine  hydrate,  CioHjoOj  +  H.>0.  The  formation  of  these  com- 
pounds is  then  explained  by  giving  to  terpine  the  formula 

0H-CMe<^g^;^g;>C(0H)-CHMe2. 

Pinene. — The  formula  of  pinene  given  above  explains  its  most  im- 
portant reactions,  its  conversion  into  dipentene,  terpineole,  terpine 
hydrate,  and  cineole,  and  the  splitting  of  the  molecule  to  give  isopsene. 
That  pinene  contains  only  one  ethylene  bond  follows  from  the  satu- 
rated nature  of  the  hydrochloride,  hydrobromide,  and  the  dibromide. 
The  molecular  refraction  also  agrees  with  this  supposition.  Pinene 
nitrosochloride  is  also  a  saturated  compound.  Two  formulae  are 
possible,  containing  the  groupings — 
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— CHCl  — CH-NO 

^^CMe-NO  and    ^^CMeCl. 
— CH  — CH 

I.  II. 

The  autlior  is  iuclined  to  consider  formula  I  as  most  probable,  from 
a  consideration  of    its   reactions.     It   is   distinguished    by    its    great 
stability,  relatively  to  the  other  terpene  nitrosochlo rides.    With  fatty 
bases,  it  yields  a  nitrolamine ;    with,  aromatic  bases,  no  sach  reaction 
takes  place,  but  inactive   pinene  is  produced  with  the  formation  of 
amidoazo-compounds.      By   this   reaction   it   is   possible   to    prepare 
chemically  pure   pinene.     With  inorganic  bases,  a  different  reaction 
takes    place ;     thus    alcoholic    potash    eliminates    hydi'ogen    chloride 
and  nitrosopinene,  CmliisNO,  is  formed.     The  latter  differs  from  the 
analogous  isomeric  nitroso-compounds  of  other  terpenes.    Thus  nitroso- 
limonene  when  warmed  wdth   dilute  acid  yields  hydroxylaraine  and 
carvole,  CmHuO,  whilst  nitrosopinene  is  not  attacked  by  acids;  it  can 
even  be  warmed  with  concentrated  sulphuric  acid,  and  on  addition  of 
water  is  precipitated  unchanged.     This  difference  is  explained  if  the 
isomeric  compounds  contain  the  group  ZZNOH  combined  directly  with 
a  carbon  atom,  whilst  nitrosopinene  contains  the  group  — NiO.     If 
the  above  formula   be  accepted  for   pinene  nitrosochloride,  one  must 
assume  that  in  the  production  of  nitrosopinene  the  chlorine  atom  goes 
out  with  the  para-hydrogen  atom.     Two  formulae  are  then  possible 
for  nitrosopinene,  of  which  the  author  favours  one  with  two  diagonal 
bonds.     When  nitrosopinene  is  reduced  with  zinc  and  acetic  acid,  it 
yields  pinylamine,  doHis'NHa.     If  pinylamine  hydrochloride  is  heated 
above  its  melting  point,  it  decomposes  into  ammonium  chloride  and 
cymene.     A  similar  decomposition  takes  place  in  the  case  of  pinene  di- 
bromide,  which,  on  heating,  also  yields  paraisopropylmethylbenzene. 
In  the  bye-products  obtained  in  the  formation  of  pinene  nitrosochloride, 
])inole,  UiiiHioO,  is  found.  The  latter  yields  a  series  of  well-characterised 
derivatives  of  which  the  most  important  is  pinole  hydrate,  CioHi60,IIOH 
(m.  p.  131°).     Pinole  hydrate  is  converted  by  dilute  acids  into  pinole, 
and  is  identical  with  the  compound  obtained  by  the  oxidation  of  moist 
turpentine  under  the  influence  of  sunlight.    Pinole,  when  oxidised  with 
potassium  permanganate,  yields  terebic  acid,  CiHmOi;  pinole  hydrate 
and  pinole  glycol,  however,  yield  terpenylic  acid,  CSH12O4,  that  is,  those 
two  acids  are  obtained  which  are  foi'med  by  the  direct  oxidation  of 
pinene. 

Camphene  and  Fe?ichene. — The  constitution  of  camphene  depends 
closely  on  that  of  camphor.  Camphor  is  easily  converted  into  cam- 
phene, either  by  reduction  to  borneol  and  elimination  of  the  elements 
of  water,  or  by  converting  the  borneol  into  bornyl  chloride  and  elimi- 
nating hydrogen  chloride.  The  behaviour  of  camphor  is  best 
explained  by  the  formula  proposed  by  Bredt,  and  camphene  would 
then  have  an  analogous  formula.  This  formula,  although  it  explains 
the  behaviour  of  camphene,  does  not  .so  easily  explain  its  formation 
from  pinene  hydrochloride. 

In  many  fennel  oils  a  liquid,  camphor-like  substance  occurs.  This 
compound    is    called  fenchoue,  and  is  isomeric  with  camphor,  and, 
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moreover,  undergoes  the  same  characteristic  reactions  (compare 
p.  1086).  It  yields  a  well-crystallised  oxime,  CmHieiNOH,  which 
behaves  like  camphoroxirae  towai"ds  dilute  acids.  It  gives  a 
uitrile-like  compound,  CoHis'CX,  an  isoamide,  CgHis'CONHo,  a  base, 
CjHis'CH'.-NH,,  and  an  acid,  CgHi^'COOH,  which  are  like  the  corre- 
sponding compounds  from  camphoroxime,  and  are  isomeric  with 
them.  Fenchone,  on  reduction,  yields  fenchyl  alcohol,  and  from  this 
one  obtains  fenchyl  chloride  and  fenchene,  CujHig.  These  compounds 
are  isomeric  with  borneol,  bornyl  chloride,  and  camphene.  A  table 
is  given  containing  all  the  known  compounds  of  camphene  and  fen- 
chene. In  general  properties  fenchene  also  resembles  camphene, 
namely,  in  smell,  high  specific  gravity,  molecular  refraction,  and 
boiling  point ;  it  is,  however,  a  liquid,  whilst  camphene  is  a  solid, 
Fenchone,  on  oxidation  with  potassium  permanganate,  yields  dimethyl- 
malonic  acid,  CMe2(C00H).,  and  acetic  acid,  but  not  camphoric  acid. 
The  formation  of   dimethyl  malonic    acid  points  to  the  presence  in 

C' 
fenchene   of  the   groujDing  CMe2<^r«.)  whilst  camphor  contains  the 

C' 
isopropyl  group  and  the  grouping  CHMe2'C<^p/ 

Limonene  and  Bipentene. — These  two  hydrocarbons  probably  have 
the  same  chemical  structure,  dipentene  being  the  racemic  modi- 
fication of  lasvo-  and  dextro-limonene.  Limonene  combines  easily 
with  nitrosyl  chloride  ;  two  compounds,  cc-  and  /i-nitrosochlorides,  are 
formed  from  both  Icevo-  and  dextro-limonene,  so  that  four  isomeric 
limonene  nitrosochlorides  exist.  The  (3-compounds  have  a  somewhat 
smaller  rotatory  power  than  the  a-compounds.  The  author  thinks 
these  two  modifications  are  identical  as  regards  structure,  and  that 
the  difference  is  due  to  polymerisation.  Dextro-  and  laevo-limonene 
^.-nitrosochlorides  each  yield  two  isomeric  nitrolamines,  of  which  two 
have  the  same  melting  point  but  are  of  oppo.=<ite  rotatory  power.  If 
two  of  these  optical  antipodes  be  recrystallised  together  in  equal  pro- 
portions, an  inactive  dipentene  derivative  is  obtained.  Limonene, 
from  its  behaviour  towards  halogens  and  halogen  hydrides,  has  cer- 
tainly two  ethylene  bonds.  Goldschmidt  has  shown  that  carvoxime  is 
identical  with  nitrosolimouene,  and  hence  limonene  may  be  considered 
to  be  hydrocymene.  However,  dipentene  dihydrobromide  (m.  p.  64°) 
<an  be  converted  into  atribromide,  CioHi;Br3  (ra.  p.  110°).  The  latter, 
when  boiled  with  alcoholic  potash,  is  converted  into  an  unsaturated 
compound,  CioHu,  isomeric  with  cymene,  which  unites  with  brom- 
ine to  form  a  well-characterised  tetrabromide  meltino-  at  154"^. 
Formulae  are  given  as  far  as  possible  in  accordance  with  the  above 
results.  The  three  compounds  terpineole,  terpiue,  and  cineole  show 
the  relation  between  pinene  and  limonene  and  dipentene.  Terpine, 
CioHjoOo.  which  crystallises  with  1  mol.  of  water  to  foi-m  terpine 
hydrate,  has  already  had  a  formula  assigned  to  it  which  explains 
its  reactions.  Terpineole  and  terpine  hydrate  are  closely  related 
to  limonene  and  dipentene  hydrochloride  and  to  dipentene  dihydro- 
chloride,  since  when  dipentene  dihydrochloride  is  allowed  to  remain 
in  contact  with  water,  tei'pine  hj-drate  is  formed. 

Cineole,  CioHigO,  occurs  in  many  ethereal  oils.     It  gives  character- 
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istic  additive  compounds  with  bromiDe,  iodine,  hydrogen  chloride,  and 
hydrogen  bromide.  By  the  action  of  dehydrating  agents,  it  is  con- 
verted into  dipentene.  On  oxidation  with  potassium  permanganate, 
it  is  converted  into  cineolic  acid,  which  easily  passes  into  its 
anhydride.  When  the  latter  is  distilled,  it  loses  CO2  and  CO,  and 
yields  a  compound  CgHuO,  which  is  easily  converted  into  dihydro- 
metaxylene.  Cineole  can  be  obtained  from  terpine  hydrate  and  ter- 
pineole.  The  following  formulae  are  given  showing  the  relation  of  the 
above  compounds : — 
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Cineolic  Acid, 

K^othing  is  known  about  the  constitution  of  sylvestrene.  In  its 
physical  and  chemical  properties  it  most  closely  resembles  dextro- 
limonene.  It  contains  two  ethylene  bonds.  Terpinolene  also  contains 
two  ethylene  bonds,  and  probably  only  differs  from  dipentene  in  the 
relative  position  of  these  bonds. 

Terpinene  and  pliellandrene  both  combine  with  nitrogen  trioxide  to 
form  compounds  of  the  formula  CioHisNoOs.  The  two  compounds  so 
obtained  are,  however,  quite  difiierent.  Terpinene  nitrosite,  when 
treated  with  fatty  bases  or  ammonia,  yields  well-characterised  nitrol- 
amines.  Both  terpinene  nitrosite  and  the  nitrolamines  behave  in  some 
cases  as  if  they  contained  the  group  — NO  ;  in  other  reactions  they 
behave  as  if  they  contained  the  group  ZlXOH.  Pbellandrene  nitrite 
is  a  somewhat  unstable  compound,  and  is  not  capable  of  yielding  nitrol- 
amines.    On  reduction,  it  yields  a  diamine  which  points  to  the  constitu- 

NO 

tion  CioHic<Cxn  ■    ^^^^  isomeric  relation  of  terpinene  and  pliellandrene 

to  one  another  and  to  other  terpenes  has  not  been  determined.  Terpin- 
ene has  probably  an  ethylene  bond  in  the  side  chain.  Phellandrene, 
•which  is  easily  convertible  into  cymene.  is  possibly  a  fatty  compound. 
The  author  draws  attention  to  the  similarity  of  some  indene  com- 
pounds to  the  terpenes.  E.  C.  R. 

Presence  of  Ethylene  Linkages  in  Terpenes.  By  G.  Wagner 
(^Ber.,  24,  ItJb2 — 1684).— The  paper  is  a  reply  to  Markovnikoif 's 
criticism  (Btr.,  24,  67)  of  a  previous  paper  by  the  author. 

Terebenthene.  By  R.  Vaket  {Gompt.  rend.,  112,  732 — 734). — 
When  anhydrous  aluminium  chloride  is  added  to  terebeuthene,  there 
is  a  slight  development  of  heat,  but  no  further  change,  even  after 
several  hours.  If,  however,  the  mixture  is  heated,  or  a  few  drops  of 
benzene  is  added,  theie  is  a  very  violent  i-eaction,  with  formation  of 
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tarry  products  containing  cymeue  and  toluene.  If  the  terehenthene 
is  dissolved  in  3  vols,  of  carbon  bisulphide,  and  aluminium  chloride 
is  added  gradually  to  the  cooled  liquid,  the  reaction  is  still  energetic, 
and  a  blood-red  solid  is  obtained,  consisting  chiefl}-  of  metatereb- 
enthene  and  tetraterebenthene.  with  smaller  quantities  of  cymene, 
colophene,  and  other  hydrocarbons.  It  follows  that  the  action  of 
aluminium  chloride  on  terehenthene  is  similar  to  that  of  antimony 
chloride. 

When  terehenthene  is  added  gradually  to  a  solution  of  bromine  in 
8  vols,  of  carbon  bisulphide  holding  aluminium  chloride  in  suspen- 
sion and  cooled  below  0°,  thei-e  is  an  eneigetic  reaction  with  evolu- 
tion of  hydrogen  bromide.  After  136  parts  of  terehenthene  have  been 
added  for  every  800  parts  of  bromine,  the  liquid  is  allowed  to  remain 
until  evolution  of  hydrogen  bromide  ceases,  and  is  then  treated  with 
water  and  sodium  hydroxide  solution,  and  distilled.  A  small  quantity 
of  isopropyl  bromide  is  obtained,  but  the  product  consists  of  heaA'y, 
tarry  compounds,  formed  by  the  action  of  the  bromine  on  the  products^ 
of  the  polymerisation  of  the  terehenthene.  Terehenthene,  when 
treated  Avith  bromine  and  alnminium  chloride,  does  not,  like  cymene^ 
spiit  up  into  isopropyl  bromide  and  a  bromine  derivative  of  toluene. 
The  small  quantity  of  isopropyl  bromide  obtained  results  from  the 
action  of  the  bromine  on  the  cymene  formed  during  the  polymerisa- 
tion of  the  terehenthene.  C.  H.  B. 


Terpene  in  the  Oil  from  Compressed  Gas.  By  A.  Etard 
and  P.  Lambekt  (C'o)»^i.  rend.,  112,  94.") — 9-47). — In  the  compression 
of  the  gas  obtained  by  the  pyrogenic  decomposition  of  heavy  paraffin 
oils,  a  quantity  of  volatile  liquid  condenses.  If  this  liquid  is  frac- 
tionated, the  fraction  I-IU — 190°  shows  no  constant  boiling  point. 
By  rapid  fractionation,  however,  a  hydi'ocarbon,  CsHe,  is  obtained, 
which  boils  at  42-5°  ;  sp.  gr.  =  0'80o ;  vapour  density  2'45.  Thi.s 
hydrocarbon,  pyropentylene,  pol3'merises  at  the  ordinary  temperature, 
and  forms  a  solid  compound,  dipyropentyltne,  CioHjo,  which  has  all 
the  principal  properties  of  the  tei'penes.  Polymerisation  proceeds 
regularly,  and  can  be  followed  by  determining  the  sp.  gr.  When  the 
dipyropentylene  is  heated,  pyropentylene  is  again  foi-med. 

Pyropentylene  has  a  very  pungent  taste  and  a  peculiar  odour.  It 
is  not  affected  by  ammoniacal  silver  or  cuprous  solutions,  but  with  a 
concentrated  aqueous  solution  of  silver  nitrate,  it  yields  a  white,  acicular 
precipitate,  and  it  reduces  an  ammoniacal  silver  solution  containing 
potash.  "With  aqueous  sulphurous  acid,  it  yields  a  v/hite,  crystalline 
compound,  CioIIi2,2HoS03,  almost  insoluble  in  all  reagents  except 
alkalis,  and  with  a  remarkable  tendency  to  retain  any  iron  that  was 
present  in  the  reagents.  With  haloid  acids,  pyropentylene  resinities 
rapidly  or  explodes;  oxidising  agents  destroy  it  completely  ;  bromine 
alone  yields  liquid  products. 

Pyropentylene  is  not  identical  with  valylene  or  pirylene ;  it  is 
isomeric  with  these  hydrocarbons,  and  is  more  closely  related  to  the 
terpenes.  C.  H.  B. 
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Action  of  Phthalic  Anhydride  on  Amidoterebenthene.     By 

L.  Pesci  (Gazzetta,  21,  1 — i). — Pinenephthalimide, 

Cr;H4<^pQ^XCuHl5. 

— "When  amidoterebentheue  (10  grams)  is  poured  on  to  powdered 
pbtbalic  anbydride  (12  grams),  a  very  energetic  reaction  ensues  ;  tbe 
mass  is  then  allowed  to  cool,  and  subsequently  reheated  at  170°,  until 
tbe  reaction  is  completed ;  the  portion  of  the  product  insoluble  in 
Avater  consists  of  pinenephthalimide,  whicli,  after  pui'iflcation,  crystal- 
lises from  light  petroleum  in  colourless  nodules,  composed  of  rect- 
angular tables.  It  melts  at  99 — 100'',  and  dissolves  readily  in  alcohol, 
chloroform,  and  ether.     It  is  Isevorotatory,  [a]D  =:  — 3o'38. 

Pinenephthalamic  Acid,  COOH'CsHi'CO'XH-CioHio. — The  potassium 
salt  of  this  acid  is  formed  on  dissolving  pinenephthalimide  in  a  hot 
.solution  of  potash.  It  crystallises  in  thin,  colourless  needles,  readily 
soluble  in  hot  water.  The  acid  obtained  by  decomposing  this  salt 
with  hydrochloric  acid,  when  pure,  ci-ystaliises  from  chloroform  on 
the  addition  of  light  petroleum  in  nodules  composed  of  thin,  colour- 
less needles.  It  melts  at  first  at  109 — 111°,  but  if  kept  for  a  few 
days  the  melting  point  falls  to  101°.     The  silver  salt, 

COOAg-C„H,-CO-NH-C.oH,5, 

is  a  white,  amorphous  compound.  S.  B.  A.  A. 

New  Compounds  of  the  Camphor  Series  and  a  New 
Terpene.  By  0.  Wallace  {Annalen,  263,  129— 156).— A  further 
investigation  of  the  compound  previously  described  as  fenchole  (this 
vol.,  p.  218),  but  which  is,  perhaps,  better  termed  fenclione,  has 
brought  to  light  numerous  additional  points  of  resemblance  between 
this  substance  and  its  isomeride,  camphor;  but  what  the  relationship 
between  the  two  compounds  really  is,  remains  at  present  unsolved. 

Fenchone  can  be  easily  obtained  in  a  state  of  purity  by  converting- 
it  into  the  crystalline  alcohol  described  below,  then  Avarming  the 
latter  with  nitric  acid  until  oxidation  is  at  an  end,  and  distilling  the 
regenerated  fenchone  with  steam ;  an  even  simpler  method  is  to 
warm  the  crude  oil,  obtained  by  fractional  distillation,  with  con- 
centrated nitric  acid  (3  parts),  until  all  the  impurities  are  destroyed. 
The  pure  compound  boils  at  192 — 193°,  and  gradually  solidifies,  Avhen 
kept  at  a  Ioav  temperature,  to  a  mass  of  very  hard  crystals,  which 
melt  at  5 — 6°  to  a  liquid  of  sp.  gr.  0"9-465  at  19° ;  its  refraction  is 
[?i]j)  =:  1-46306  at  19^,  from  which  the  molecular  refractive  energA"  is 
found  to  be  44*23,  the  calculated  A-alue  for  a  compound  of  the  com- 
position CioHigO,  contaiuing  no  double  linking,  being  44-11.  The 
sjjecific  rotatory  power  of  fenchone,  purified  by  the  methods  givea 
aboA'e,  is  [^cJd  ^  71"83".  It  combines  AA^ith  bromine,  yielding  a 
crystalline,  unstable  additive  compound,  which  is  decomposed  by 
alkiilis  with  liberation  of  fenchone;  iodine,  phosphorus  pentachloride, 
Ifhosjjhoric  anhydride,  and  phosphorus  sulphide,  have  an  action  on 
fenchone  similar  to  that  on  camphor,  but  the  products  have  not  yet 
been  thoroughly  investigated.      Fenchone  dissolves  moderately  easily 
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in  cold  concentrated  hydrochloric  acid,  and  with  cold  sulphuric  acid 
it  seems  to  give  an  unstable  additive  compound,  which  is  decomposed 
by  water;  it  is  only  very  slowly  destroyed  by  boiling  fuming  nitric 
acid,  being  thereby  converted  into  organic  acids  and  a  heavy  oil, 
which  is  insoluble  in  alkalis.  It  is  slowly  oxidised  by  a  warm  solu- 
tion of  potassium  permanganate,  yielding  dimethylmalonic  acid, 
acetic  acid,  and  oxalic  acid  ;  its  physiological  action  is  very  similar  to 
that  of  camphor. 

The  melting  point  of  fenchonoxime  (loc.  cit.)  depends,  to  a  very 
considerable  extent,  on  the  conditions  of  the  experiment,  and  some- 
times, when  the  oxime  is  heated  quickly,  the  temperature  rises  to 
l<i4 — 165°  before  it  is  completely  melted;  fenchonoxime  is  volatile 
with  steam,  sublimes  readily,  and  boils  at  about  240°  with  only  slight 
decomposition  Avhen  heated  quickly;  it  is  insoluble  in  soda,  and  its 
specific  rotatory  power  in  alcoholic  solution  is  [ajo  =  6.r94°. 

The  anhydride  of  the  oxime  {loc.  cit.)  has  a  sp.  gr.  of  0"898  at  20°; 
its  specific  rotatory  power  is  [ajp  =  43-31°  and  its  refraction  wp  = 
r46108  at  20" ;  it  forms  a  crystalline  compound  with  hydriodic 
acid. 

A  hase  of  the  composition  CioHn'NHz,  isomeric  w^ith  fenchylamine 
(see  below),  is  formed  when  the  anhydride  of  the  oxime  is  reduced 
with  sodium  and  alcohol ;  when  the  pi'oduct  is  treated  with  hydrogen 
chloride  in  ethereal  solution,  it  behaves  like  an  unsaturated  compound, 
and  forms  a  salt  of  the  composition  CinHi9N,2HCl  ;  the  platinochloride 
has  the  composition  (Ci(jHi;,N).j,H2PtCl6. 

Fcnnylfenchylamine,  CjoHn'NH'CHO,  is  obtained  when  fenchone  is 
heated  with  ammonium  foi'mate  at  220 — 250°  for  three  hours  ;  it 
crystallises  from  water  or  dilute  alcohol  in  lustrous  plates,  and  seems 
to  melt  at  87°,  but  portions  remain  unliquefied  until  the  temperature 
rises  to  112°. 

Fenchylamine,  CioHn'NHo,  prepared  by  boiling  the  formyl  dei-iva- 
tive  with  concentrated  hydrochloric  acid,  and  decomposing  the  salt 
thus  produced  with  alkalis,  is  a  colourless  oil,  of  sp.  gr.  0'9095  at  22°, 
and  boiling  at  195'  ;  it  has  an  odour  recalling  both  that  of  piperidine 
and  that  of  benzylamine,  and  it:  absorbs  carbonic  anhydride  from  tlie 
air,  forming  a  solid  carbonate ;  its  specific  rotatory  power  in  alcoholic 
solution  is  [a]D  =  — 24'63^^.  The  hydrochloride,  CloHn'NHojHCi, 
crystallises  from  water  and  alcohol  in  well-defined,  transparent  prisms. 
The  platinochloride,  (CioHi7"NH2)2,H2PtCl6,  crystallises  from  water  in 
long  prisms,  and  effloresces  when  kept  over  sulphuric  acid.  The 
sulphate  crystallises  in  needles  or  plates,  and  is  not  very  readily 
soluble ;  the  nitrate,  the  benzoyl  derivative  melting  at  89"5°,  and  the 
«ce^2/Z  derivative  melting  at  92'  are  easily  obtained  in  crystals.  When 
the  hydrochloride  of  the  base  is  treated  with  sodium  nitrite,  a 
neutral  oil,  which  is  neither  feuchyl  alcohol  nor  a  diazo-compound,  is 
obtained. 

Benzylidenefenchylamine,  CioHn'NiCHPh,  is  formed  with  develop- 
ment of  heat  when  the  base  is  treated  with  benzaldehyde ;  it  melts 
at  41-5°. 

Feuchyl  cdcohol,  CmHn'OH,  is  obtained  when  fenchone  is  reduced 
with  sodium  and  alcohol ;  the  yield  is  quantitative.     It  is  a  colourless, 
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crystalline  compound,  melts  at  40 — 41°,  boils  at  201°,  and  has  a  sp. 
gv.  of  0"933  at  50°  ;  it  is  readily  A-olatile  with  steam,  and  dissolves 
freely  in  alcohol,  ether,  light  petroleum,  and  ethyl  acetate,  but  is  in- 
soluble in  water.  Its  specific  rotatory  power  in  alcoholic  solution  is 
[ajD  =  — 10'35°  ;  on  oxidation  with  nitric  acid,  it  is  reconverted  into 
fenchone. 

Fenchyl  chloride,  CioHnCl,  prepared  by  treating^  the  alcohol  with 
phosphorus  pentachloride  in  light  petroleum  solution,  boils  at 
y4 — S(y°  under  a  pressure  of  14  mm.,  and  is  readily  volatile  with 
steam  ;  its  sp.  gr.  is  about  0'9830  at  21°. 

Fenchene,  C10H16,  is  obtained,  together  with  phenylfenchylamine 
(see  below),  when  fenchyl  chloride  is  heated  with  aniline  ;  when  the 
reaction  is  at  an  end,  the  solution  is  mixed  ■with  acetic  acid,  and  the 
fenchene  isolated  by  distillation  with  steam.  The  hydrocarbon  boils 
at  158 — 160°,  is  optically  inactive,  and  its  sp.  gr.  is  0'864  at  20°  :  its 
refj-action  is  [«]d  =  1'4690  at  20°,  from  which  the  molecular  refractive 
energy  is  found  to  be  43"84,  the  calculated  value  for  CioHig  |^  being 
43'54.  It  combines  readily  with  bromine  in  glacial  acid  solution, 
yielding,  apparently,  an  unstable  dibromide  of  the  composition 
CioHieBro;  it  is  moderately  easily  oxidised  by  potassium  permanganate, 
yielding  an  acid  of  the  composition  CioHisOs,  which  melts  at  137 — 138°, 
and  forms  a  sparingly  soluble  silver  salt,  CioHisOgAg.  It  diffei's  from 
other  terpenes  in  being  comparatively  stable  towards  concentrated 
nitric  acid,  oxidation  taking  place  only  on  warming. 

PhenylfencJiylaviine,  CioHn'NHPh,  crystallises  from  alcohol  in  large, 
colourless  needles,  and  melts  at  93 — 94°.  F.   S.  K. 

Pyrogenic  Conversion  of  Camphosulpliophenols  into  Ordi- 
nary Phenols.  By  P.  Cazexeuve  {Compt.  rend.,  112,  730 — 732). — 
A  mixture  of  the  barium  salts  of  the  five  camphosulphophenols  pre- 
viously described,  when  subjected  to  dry  distillation,  yields  water ; 
sulphur;  gaseous  products,  consisting  of  hydrogen  sulphide,  sulphur- 
ous anhydride,  carbonic  anhydride,  methane,  with  a  small  quantity 
of  propane  or  propylene ;  a  small  quantity  of  hydrocai'bons,  probably 
chiefly  paracymene ;  and  homologues  of  ordinary  phenol  in  quantity 
amounting  to  25  per  cent,  of  the  camphosulphophenols. 

The  phenols  boiling  below  210°  consist  of  orthocresol  (m.  p.  31°, 
b.  p.  186°)  and  metacresol,  Avithout  any  trace  of  ordinary  phenol.  The 
first  fractious  of  the  portion  boiling  at  210 — 235°  have  the  composi- 
tion of  mixtures  of  cresols  with  propylphenols,  whilst  the  later 
fractions  have  the  composition  of  mixtures  of  propylphenols  with 
cymophenols.  The  products  seem  to  contain  neither  thymol,  carv- 
acrol,  nor  carvol.  ^V  hen  heated  with  hydrochloric  acid  at  130°  for  four 
hours,  neithei'  methyl  chloride  nor  any  other  alkyl  chloride  is  obtained, 
and  Jience  alkyl  ethers  are  absent.  The  composition  of  the  products 
and  their  stability  when  exposed  to  air  and  light  point  to  the  absence 
of  polymerides.  C.  H.  B. 

Morrenole.  By  P.  Akata  and  C.  Gelzer  {Ber.,  24,  1851—1853). 
— The  recently  expressed  juice  of  the  fruit  of  Morrenia  hrachijstephana 
is   light  yellow,  and  coagulates  after  remaining   for    24   hours ;  the 
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liquid  portion  is  separated,  boiled,  filtered,  and  evaporated  to  diyness, 
and  the  residue  extracted  with  alcohol ;  the  solution  thus  obtained  con- 
tains considei-able  quantities  of  moirenine  (compare  this  vol.,  p.  1122). 
The  coaoubited  portion  of  the  juice  is  digested  with  alcohol ;  a 
yellow  resin  remains,  which  smells  of  caoutchouc,  and  is  soluble  in 
carbon  bisulphide.  From  the  alcoholic  solution,  colourless  crystals 
are  deposited  on  cooling,  which  melt  at  108^,  are  insoluble  in  water, 
but  readily  dissolve  in  ether,  light  petroleum,  and  mineral  acids. 
The  compound  is  termed  viorrenole,  has  the  formula  CuHjoO  or 
CisHo^O,  and  is  analogous  to  cynanchole,  from  Cynanchum  acutum, 
and  to  asclepiou,  from  Asclepia  Si/riaca.  J.  B.   T. 

Aspergillin,  a  Vegetable  Haematin.  By  G.  Linossier  (Compt. 
rend.,  112,  807 — 808). — Phipson's  palmellin  is  rose-red,  ci-ystalline, 
and  soluble  in  water,  forming  a  dichroic  solution  which  is  rose-red  by 
transmitted  light,  orange-yellow  by  reflected  light.  The  solution 
is  coagulated  by  heat,  by  ammonia,  potash,  or  alcohol,  but  not  by 
hydrochloric  acid.  When  burnt,  it  leaves  an  ash  containing  calcium, 
chlorine,  and  iron. 

The  author's  aspergillin  is  black,  amorphous,  and  insoluble  in 
water,  but  soluble  in  ammonia  or  potash,  forming  solutions  which  are 
not  coagulated  by  heat  or  by  alcohol.  It  is  precipitated  by  hydro- 
chloric acid.    When  burnt,  it  leaves  a  residue  consisting  of  ferric  oxide. 

It  is  clear  therefore  that  aspergillin  is  not  identical  with  palmel- 
lin, and  that  the  latter  is  not  analogous  to  haematin  (compare  this 
vol.,  p.  845).  C.  H.  B. 

Humic  Compounds.  By  Berthelot  and  G.  Andre  (Compt. 
rend..  112,  91G — 922). — The  results  described  in  this  paper  were 
obtained  with  artificial  humic  compounds.  1500  gi'ams  of  sugar, 
boiled  for  a  long  time  with  concentrated  hydrochloric  acid,  gave 
236  grams  of  humic  matter  insoluble  in  water ;  when  dried  at  100°, 
it  had  the  composition  C,  6641  ;  H,  4-57  ;  0,  2902  =  100,  which 
agrees  with  the  formula  CigHuOe.  Another  preparation  contained 
C,  6391;  H,  4-58;  0,  31-51  =  100,  which  agrees  with  the  formula 
CisHieO: ;  the  product  obtained  by  the  action  of  hydrochloric  acid  on 
the  alkali  salts  has  the  same  composition.  The  first  compound  is 
humic  anhydride ;  the  second  is  the  true  humic  acid.  Both  compounds 
when  left  in  contact  with  water  swell  up  and  acquire  a  gelatinous 
consistence,  in  this  respect  resembling  colloids.  In  presence  of  excess 
or  potash,  even  in  somewhat  dilute  solution,  humic  acid  yields  an 
insoluble  colloidal  salt,  Ci^HisKoOt  -|-  nHoO,  which  is  decomposed 
by  prolonged  washing  with  water,  two-thirds  of  the  alkali  being 
removed,  whilst  a  salt,  CimHuKOt,  is  left.  This  last  salt  is  formed 
when  humic  acid  or  the  anhydride  is  left  in  contact  with  even  a  very 
dilute  solution  of  potash  ;  it  is  but  slightly  decomposed  by  water, 
evc-n  after  prolonged  boiling.  Carbonic  acid  is  practically  without 
effect  in  the  cold,  but  dilute  hydrochloric  acid  removes  the  whole  of 
the  potassium.  On  the  other  hand,  the  anhydride,  or  acid,  slightly 
decomposes  a  solution  of  potassium  chloride  with  liberation  of  a  small 
quantity  of  hydrochloric  acid. 

With   sodium   hydroxide,    humic    anhydride   forms    a    compound, 
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CisHi^NrOt,  which  is  insoluble,  and  in  presence  of  excess  of  soda 
another  salt  is  formed,  containing  not  quite  three  times  as  much 
sodium.  The  latter  compound  loses  alkali  when  washed  with  water, 
and  is  converted  into  the  first  salt.  Barium  hydroxide  and  calcium 
hydroxide  behave  similarly,  forming  two  salts,,  one  of  which  is  decom- 
posed by  water. 

In  contact  with  excess  of  dilute  ammonia,  humic  anhydride  forms 
an  insoluble,  gelatinous  compound  containing  4  mols.  NH3.  The  pro- 
duct seems  to  be  an  acid  amide ;  it  does  not  lose  ammonia  at  40°  in  a 
current  of  hydrogen  ;  at  100°,  there  is  a  distinct  loss  of  nitrogen,  and 
if  the  residue  is  boiled  with  magnesia  and  water,  ammonia  is  evolved, 
but  all  the  nitrogen  is  not  expelled. 

When  heated  with  ammonia  in  sealed  tubes  at  100°,  humic  anhydr- 
ide combines  with  about  9  per  cent,  of  ammonia,  and  forms  an 
insoluble  product  which  can  be  dried  at  100°,  and  does  not  lose  all  its 
nitrogen  when  boiled  with  magnesia.  C.  H.  B. 

Constitution  of  Rings  containing  Five  Atoms.  By  E.  Bam- 
berger (Ber.,  24,  1758 — 1764). — Stohmann  and  Kleber  have  shown 
(this  vol.,  p.  377)  that  when  compounds  containing  the  benzene  and 
thiophen  nuclei  are  hydrogenised,  the  first  addition  of  H>  has  a 
diiferent  thermal  value  to  that  of  the  second  and  third  additions, 
which  latter  have  the  same  value.  The  author  noticed  a  similar 
difference  in  the  case  of  pyrroline  and  its  hydrogenised  derivatives 
when  the  alterations  of  basicity  are  compared  instead  of  the  thermal 
values,  thus : — pyrroline  has  very  feeble  basic  properties,  whilst 
its  di-  and  tetrahydro-derivatives  are  strong  bases.  This,  he  believes, 
may  be  explained  by  assigning  to  pyrroline  a  centric  foi-mula  in  which 
the  nitrogen  exists  in  the  pentavalent  condition,  and  to  the  di-  and 
tetrahydro-derivatives  a  mixed  formula  and  an  alicyclic  formula 
respectively,  containing  trivalent  nitrogen.  The  same  applies  to 
indole.  The  paucity  of  facts  precludes  for  the  present  the  extension 
of  the  discussion  to  other  ring  compounds  containing  five  atoms — 
thiophen,  furfuran,  &c.  A.  R.  L. 

Hantzsch's  Pyridine  Synthesis.  By  C.  Beyer  (Ber.,  24,  1662 — 
1670). — The  author  brings  forward  a  modified  explanation  of 
Hantzsch's  pyridine  synthesis,  based  on  the  results  obtained  by 
Claisen  (J.  pr.  Ghem.  ['2],  35,  413;  Ajinalen,  218,  161),  on  the  con- 
densation of  aldehydes  with  ethereal  salts  of  ketonic  acids.  Claisen 
has  stated  that  the  group  'CO'CHo'CO'  attacks  a  double  bond 
between  two  carbon  atoms  in  such  a  way  that  one  hydrogen  atom  of 
the  methylene  combines  with  one  carbon  atom,  and  the  residue, 
•CO'CH-CO",  with  the  other  carbon  atom.  Thus  ethyl  malonate 
and  ethyl  ethylidenemalonate  combine  according  to  the  equation 
MeCH:C-(COOEt),  -f  CHoCCOOEt),  =  CHMe[CH(COOEt).,],.  The 
author  has  studied  Hantzsch's  synthesis  from  the  point  of  view  indi- 
cated by  the  above  reaction.  He  considers  that  in  the  presence  of 
ammonia,  aldehyde  ammonia,  or  ethyl  paramidoacetoacetate,  the  con- 
densation takes  place  in  the  following  stages  : — First,  the  aldehyde 
condenses  with  the  ethyl  acetoacetate  to  form  ethyl  ethylidinacetoacet- 
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ate,  the  latter  then  combines  with  a  second  molecule  of  the  ethyl  aceto- 
acetate  to  form  ethyl  ethylidenediacetoacetate,  and  then  the  ammonia 
acts  on  the  latter  with  formation  of  ethyl  dihydrocollidinedicarboxyl- 
ate.  This  is,  however,  contrary  to  the  observation  of  Hantzsch,  that 
ethyl  benzylidenediacctoacetate,  which  has  an  analogous  constitution 
to  the  above,  does  not  yield  a  pyridine  derivative  with  ammonia.  It 
Avas  therefore  necessary  to  determine  if  a  similar  reaction  took  plac& 
between  ethyl  ethylidenacetoacetate  and  ethyl  paramidoacetoacetate. 
If  ethyl  ethylidenacetoacetate  is  mixed  in  molecular  proportion  with 
ethyl  paramidoacetoacetate,  heat  is  evolved,  a  brisk  reaction,  Avith 
evolution  of  water,  takes  place,  and  almost  pure  ethyl  diliydrocol- 
lidinedicarboxylate  is  obtained.  The  latter  melts  at  130'',  and,  when 
oxidised  with  nitrous  acid,  yields  ethyl  coUidinedicarboxylate  boilino^ 
at  308°.  In  a  similar  way,  ethyl  benzylidenacetoacetate  and  ethyl 
paramidoacetoacetate  give  ethyl  dihydrophenyllutidinedicai-boxylate. 
The  intermediate  additive  compounds,  which  the  author  assumes  ara 
formed  in  the  above  reactions,  cannot  be  separated. 

The  ammonia  derivatives  of  benzoylacetone  and  of  acetylacetone,. 
corresponding'  with  ethyl  paramidoacetoacetate,  were  also  examined 
in  support  of  the  above  view.  When  benzoylacetonimide  and  ethjd 
ethylidenacetoacetate  are  warmed  together  in  molecular  proportion, 
a  brisk  reaction  takes  place,  water  is  eliminated,  and,  on  cooling,  a 
yellow,  crystalline  mass  of  ethyl  'Z-henzoyldihijdrocollidinecarhoxylate 
is  obtained.  It  crystallises  from  alcohol  in  yellow  leaflets,  melts  at 
186 — 187°,  is  an  indifferent  substance,  dissolves,  however,  in  concen- 
trated mineral  acids,  but  is  precipitated  unchanged  on  addition  of 
water. 

Ethyl  3-henzoylcollidiiiecarboxylate  is  obtained  by  oxidising  the  fore- 
going compound,  suspended  in  alcohol,  with  nitrous  acid.  The  pro- 
duct is  washed  with  ether,  the  nitrate  decomposed  with  jDotash,  and 
the  free  base  extracted  with  ether.  It  forms  a  viscid,  pale-^-ellow 
liquid  which  partially  decomposes  on  boiling,  and  so  gives  no  constant 
boiling  point.  It  dissolves  easily  in  dilute  hydrochloric  or  sulphui'ic 
acid,  and  double  salts  are  obtained  on  adding  picric  acid  or  platinic 
chloride  to  the  solution.  The  hydrochloride  crystallises  in  prisms  and 
melts  at  192^.  The  platinochloride  crystallises  from  dilute  hydro- 
chloric acid  in  needles. 

The  methylimide  of  benzoylacetone,  COPh'CHs-CMelNMe,  which 
is  obtained  by  allowing  a  mixture  of  benzoylacetone  and  methylamine 
to  remain  some  time,  or  by  heating  the  mixture  under  pressure,  and 
crystallises  from  light  petroleum  in  beautiful  leaflets  melting  at 
74 — 75°,  behaves  in  a  similar  way  to  benzoylacetonimide. 

Ethyl  viethylbenzoyldihydrocollidinecarhoxylate  [Me  =:  1]  is  obtained 
by  mixing  the  above  methylimide  with  ethyl  ethylideneacetoacetate  ; 
it  crystallises  from  light  petroleum  in  yellowish-white  needles,  and 
melts  at  97". 

Ethyl  S-acetyldihydrocolUdinecarhoxylate  is  obtained  in  a  similar  way 
from  acetylacetonimide.  When  the  latter  is  mixed  with  ethyl  ethyl- 
ideneacetoacetate, a  clear  solution  is  obtained,  heat  is  evolved,  and  on 
heating  on  the  water-bath  water  is  eliminated.  Alcohol  is  then  added, 
and   the  mixture   cooled,   when  a  crystalline  mass   is  obtained.     It 
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crystallises  from  dilute  methyl  alcohol  in  flat,  yellowish- white  needles, 
melts  at  120°,  and  resembles  the  analogous  compounds  described 
above.  E.  C;  R. 

Oxidation  of  Aniluvitonic  Acid.  By  C.  Bottinger  (Annalen, 
263,  247— 248).— Doebner  and  Miller  (Abstr.,  1886,  721)  found  that 
quinaldine,  on  oxidation,  yields  acetanthranilic  acid  and  oxalic  acid, 
and  that  a-alkylcinchonic  acids  give  only  anthranilic  acid  derivatives. 
The  author  has  previously  shown  (Ber.,  15,  133)  that  aniluvitonic 
acid  gives,  on  oxidation  with  potassium  permanganate,  the  same 
pyridinetricarboxylic  acid  as  is  obtained  from  uvitonic  acid  under  the 
same  conditions ;  a  repetition  of  these  experiments,  which  seem  to 
have  been  overlooked  by  Doebner  and  Miller,  has  confirmed  the 
results  previously  published.  F.  S.  K. 

/3-Picoline.  By  P.  Schwakz  {Ber.,  24,  1676— 1678).— /3-Pico- 
line  is  prepared  by  adding  anhydrous  glycerol  (250  grams)  to  a 
mixture  of  phosphoric  anhydride  (200  grams)  and  diy  ammonium 
phosphate  (100  grams).  The  mixture  is  heated  on  the  sand-bath 
in  a  reflux  appai-atus  for  about  50  hours,  then  diluted  with  water,  and 
sodium  hydroxide  added  to  the  well-cooled  mixture.  It  is  then  dis- 
tilled until  the  distillate  I'eacts  only  faintly  alkaline.  The  dilute 
solution  of  the  base  so  obtained  is  mixed  with  solid  soda  and  again 
distilled,  w^hen  almost  all  the  picoline  is  obtained  in  the  first  fractions, 
and  is  precipitated  on  addition  of  potash,  and  dried  over  potash.  It 
boils  at  140'5 — 143°,  the  greater  part  between  141 — 142°.  When 
heated  with  benzaldehyde  and  a  small  quantity  of  zinc  chloride  at 
230°,  a  small  quantity  of  stilbazole,  CisHuN,  is  obtained,  identical 
with  that  obtained  by  Baurath  from  a-picoline  (Abstr.,  1888,  65,  608), 
and  most  of  the  /3-picoline  remains  unchanged.  Hence  the  author 
•concludes  that  /3-picoline  prepared  in  the  above  way  contains  a  small 
quantity  of  a-picoline,  and  that  the  former  does  not  condense  with 
benzaldehyde.  AH  attempts  to  obtain  a  condensation  product  from 
^-picoline  and  benzaldehyde,  or  chloral,  were  unsuccessful. 

The  above  results  give  a  method  of  obtaining  /i-picoline  free  from 
a-picoline.  /3-Picoline,  obtained  as  above,  was  converted  into  the 
merctii'ochloride,  the  latter  recrystallised  and  decomposed.  The 
/:J-picoline  obtained  boiled  at  141"5 — 142°.  It  was  heated  with  benz- 
aldehyde and  zinc  chloride  at  225 — 230°.  A  small  quantity  of  stilb- 
azole was  obtained.  The  unattacked  base  was  recovered  and  con- 
%^erted  into  the  mercurochioride.  The  latter  melts  at  147 — 149°. 
The  regenerated  base  boils  at  141*5°  (uncorr.  ;  143'5°,  corr.),  and  has 
the  sp."gr.  0-97256  at  0°/4°.  The  platinochloride  melts  at  201 — 202°, 
the  aurochloride  at  186°,  and  the  picrate  at  149 — 150''. 

E.  C.  R. 

Synthesis  of  Oxypyridine  and  Piperidine  Bases.  By  A. 
Laofniutro  (Ber.,  24,  1619—1628;  compare  Abstr.,  1890,  67).— 
a,Picolylalkine,  aNHj-CH./CH.-OH,  boils  at  114—116°  under  a 
pressure  of  9  mm.  The  benzoyl  dericative,  CsNHi'CHo'CH/OBz,  is  a 
viscid  liquid;  the _pZafMioc7iZor/(ie,(CuNHi302)2,H2PtCl6, crystallises  from 
water  and  melts  at  164 — 168° ;  the  aurochloride  is  deposited  in  broad. 
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lustrous    prisms.      Picolinic    acid    is    the    sole    oxidation    product   of 
picrylalkine ;  no  pyridvlacetic  acid  could  be  detected. 
The  corrected  boiling  point  of  a-pipecolylalkine, 

CoNHk/CH/CHvOH, 

is  234"5^.  The  hylrocliloride  and  mercnrochloride  are  both  crystal- 
line, and  the  former  is  very  hysrroscopic.  The  benzoyl  dericativf 
yields  a  luidrochloride  which  crystallises  in  small,  colourless  plates. 

M>'thyl-x.p!pero]!iln]h{ue,  CoNHaMe'CH/CH/OH.  is  prepared  by 
heatina:  a-pipecolylalkine  with  5—6  parts  of  potassium  methyl  sulph- 
ate for  I'l — 24;  hours  on  the  water-bath  ;  the  base  is  purified  by  means 
of  the  mercnrochloride,  and  forms  a  colourless,  viscid  liquid  boilino; 
at  232"0°  (corr.).  The  jAntinorkloride  is  not  crystalline;  the  luiro- 
chloride  melts  at  169 — 170''.  The  meicnruchloride,  ChXHi80CI,5Ho:C1o, 
is  deposited  in  well-developed  crystals  which  melt  at  214°  without 
decomposition.  On  heating  the  base  with  methyl  iodide  in  alcoholic 
solution,  methylpipecolylalkiue  metliiodidfi,  CjXHgMe'CH/CHo'OH.Mel, 
is  deposited  in  colourless  prisms.  The  hydrochloride  does  not  crystal- 
lise ;  the  pint!  nncMuridt'  melts  at  173';  the  anrochloride  crystallises  in 
lustrous,  vellow  needles,  and  melts  at  211 — 212°.  On  treatment  of 
the  base  with  tropic  acid  and  hydrochloric  acid,  a  compound  is 
obtained  which  aft'ecis  the  eyes  in  a  similar  manner  to  atropine;  on 
this  account,  and  from  the  general  likeness  of  the  other  derivatives 
to  those  of  tropine,  the  author  regai-ds  the  base  as  a  dihydro- 
tropine.  AH  attempts  hitherto  made  to  prepare  tropine  by  the 
oxidation  of  this  hydrotropine  have  failed;  on  treatment  with  potas- 
sium feii'icyanide  at  the  ordinary  temperature,  a  compound  is  obtained 
which  is  isomeric  with  tropine,  and  is  therefore  termed  parat rapine  ; 
it  is  a  colourless,  strongly  alkaline  liijuid  boiling  at  200 — 203%  and 
readily  dissolves  in  ether.  The  hydrochloride  is  crystalline  and  readily 
soluble;  the  aurochloridf,  C»XHi50,HAuCl4,  is  depo.sited  in  small 
plates  which  melt  at  181 — 182'^  ;  the  plafinochloride  crystallises  in 
transparent,  orange-yellow  prisms  belonging  to  the  mono.symmetric 
system,  and  melts  at  195 — 197°  with  decomposition.  The  mercuro- 
chloride,  C«XtI|50,HCl,6HgCl2,  is  deposited  from  water  in  small 
crystals  melting  at  225    with  decomposition. 

By  the  action  of  hydriodic  acid  and  phosphorus  (m  paratropine  at 
15  J^  a  compound  is  formed  which  crystallises  from  water  in  colourless 
neadles,  and  is  probably  an  iodide.  J.  B.   T. 

7-Dipyridyl  and  -/-Dipiperidyl.  By  F.  B.  Ahuexs  (Ber.,  24, 
l-i78 — l-iSU). — The  7-dipiperidyl  previously  described  by  the  author 
(A.bstr.,  1889,  59)  is  not  a  pure  compound,  bat  contains  another 
substance  which  may  be  separated  by  converting  the  hases  into  their 
nitroso-compounds,  that  of  -/-dipiperidyl  being  a  solid  and  the  other 
a  liquid.  7-Dipyridyl  is  best  prepared  by  allowing  sodmm  to  act  on 
pyridine  at  the  ordinary  temperature  in  closed  vessels  until  a  homo- 
geneous, black,  pulverulent  mass  is  obtained  ;  this  is  exposed  to  the 
air  until  it  becomes  yellowish-white,  then  extracted  with  cold  water, 
and  the  insoluble  portion  recrystalli.sed  from  the  hot  liquid.  It  is 
reduced  in  amyl  alcohol  solution  with  a  large  ei.cess  of  -sodium,  the 
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solution  acidified  with  concentrated  hydrochloric  acid,  and  the 
aqueous  layer  treated  with  sodium  nitrite.  On  cooling,  slender, 
yellowish  needles  separate,  which  are  extracted  with  chloroform,  the 
extract  evaporated,  and  the  residue  recrystallised  from  alcohol.  The 
nifruso-y-ch'pip'  ridijl  thus  obtained  forms  yellow  crystals  and  -melts  at 
141 — 1-43^.  The  free  ^/-dipiperichil  is  prepared  from  the  nitroso-com- 
pound  by  dissolving  it  in  concentrated  hydrochloric  acid,  passing 
in  hydrogen  chloiide,  then  adding  freshly  prepared  soda  solution, 
and  extracting  at  once  with  ether.  The  extract  is  dried  with 
potash  and  evnporated,  the  dipipeiidyl  being  obtained  in  broad, 
transparent  needles,  which  are  hygroscopic,  absorb  carbonic  anhydr- 
ide from  the  air,  and  melt  at  about  160'^.  The  hydrochloride  crystal- 
lises in  needles  ;  the  platiiiocJiloridp,  C,„Ho„N"o,H2PtCl6,  in  very  stable 
plates;  and  the  uiiruchluT'de,  Ci,iH..„N2,2HAuC]4,  in  long  needles  which 
gradually  decompose  when  heated  above  220".  The  inercuroddoride 
forms  stellate  aggregates  of  slender  needles,  is  readily  soluble  in  hot 
water,  and  melts  with  blackening  at  '2'26 — 227°.  The  picrate  forms 
sparingly  soluble,  jagged  plates  and  blackens  when  heated  above  2UU''. 

H.  G.  C. 

Oxidation  of  Quinoline  Derivatives.  By  W.  v.  Miller  {Ber., 
24,  19UU— 1922;  see  also  Abstr.,  1890,  132-4).— The  resuhs  obtained 
by  various  observers  show  that  when  alkyl  halogen  additive  com- 
pounds  of  quinoline  are  oxidised  with  permanganate,  the  pyridine  ring 
is  destroyed,  and  derivatives  of  orthoamidobenzoic  acid  are  obtained. 
The  pyridine  ring  is  also  destroyed  in  the  case  of  carbostyril  and 
cynurin,  and  generally  in  the  case  of  hydrogen  additive  compounds. 
Both  nuclei  are  destroyed  in  the  oxidation  of  cai'bostyril  methyl  ether 
and  methylpseudocarbostyril.  The  benzene  nucleus  is  destroyed  in 
aqueous  or  alkaline  solution  in  the  case  of  the  following  quinoline 
derivatives  which  contain  substituents  in  the  benzene  nucleus : — 
Parabromoquinoline,parabromanauitroquino]ine,ortho-and  para-nitro- 
quinoline,  a-  and  /^-dmitroquinoline,  oitlio-  and  pai'a-hydroxyquinol- 
inecarboxylic  acids,  orthohydroxydithioquinolinecarboxylic  acid, 
orthoquinolinesulphunic  acid,  orthohydroxyquinoline,  orthohydroxy- 
paramidoquinolinc,  and  a-hydroxyquinoliuesul  phonic  acid.  The 
benzene  nucleus  is  destroyed  in  acid  solution  in  the  case  of  paramido- 
pheuyiquinoline.  Both  the  pyridine  and  benzene  nuclei  are  destroyed 
on  oxidation  of  -/-bromoquinoline  in  arjueous  solution.  Quinoline 
derivatives  which  contain  substituents  in  both  nuclei,  generally 
undergo  oxidation  with  destruction  of  the  benzene  rintr. 

From  the  above  results,  no  genei-al  conclusion  can  be  drawn  unless 
it  is  assumed  that  the  pyridine  nucleus  is  destroyed  in  all  cases  where, 
according  to  v.  Baeyer  and  Bamberger,  the  equality  of  the  "central  " 
or  "  potential  "  valence  of  the  pyridine  nucleus  is  destroyed,  or  where 
the  pyridine  nitrogen  becomes  pentavalent.  The  latter  occurs  in  the 
oxidation  of  quinoline  derivatives  in  acid  solution  ;  thus,  on  oxidation 
of  aniluvitonic  acid  in  alkaline  solution,  the  Ibenzene  nucleus  is 
destroyed,  in  acid  solution  the  pyridine  nucleus.  In  some  other 
cases,  where  oxidation  takes  place  with  difficnilty  in  alkaline  liquids, 
it  takes  place  easily  in  acid  liquids.  Paramidophenylquinoline  is  an 
exception,    fur    in    acid    solution    it    yields    a-hydroxynicotinic  acid  ; 
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probably  the  presence  of  the  amido-group  has  weakened  tlie  benzene 
nucleus. 

When  quinoHne  is  oxidised  in  an  aqueous  solution  with  potassium 
pt'rmanjjaiiate,  the  benzene  nucleus  is  destroyed,  and  pyridinedicarb- 
oxylic  acid  is  obtained.  Ortliotoluquinoline  and  paratoluquinoliae  in 
like  manner  yield  ])yri(linedicarboxvlic  acid. 

The  oxidation  of  metbylqninolines,  in  which  the  methyl  is  in  the 
pyridine  nucleus,  is  influenced  by  the  position  of  the  methyl  oroup. 
If  the  methyl  ffroup  is  in  the  -/-position,  then  the  benzene  nucleus  is 
destroyed.  If  it  is  in  the  a-positi(m,  then  the  pyridine  nucleus  is 
destroyed.  Substitution  in  the  benzene  nucleus  does  not  appear  to 
affect  this  rule.  In  the  case  of  /:i-methvlqninoline,  both  nuclei  are 
destroyed,  and  oxalic  acid,  carbonic  aidiydride,  and  ammonia  are 
formed.  If,  besides  methyl  in  the  x  position,  a  second  methyl  ^•roup 
is  present,  then  if  the  second  methyl  group  is  next  the  a-methyl,  the 
])yridine  nucleus  is  destroyed  ;  if  the  second  methA'l  group  is  in  the 
-/-position,  the  benzene  nucleus  is  destroyed. 

If  the  pyridine  nucleus  contains  carboxyl,  then  the  benzene  nucleu.s 
is  always  destroyed,  and  a  pyridinecarboxylic  acid  is  furmed. 

Orthotuluquhialdine. — The  base  (10  grams)  is  suspended  in  H  litres 
of  water  and  permanganate  (42  grains)  dissolved  in  Avater  {bOO  c.c.) 
gradually  added  ;  the  mixture  is  made  neutral  or  faintly  acid  with 
sulphuric  acid,  and  heated  for  I — 2  hours  on  the  water-bath.  The 
filtered  solution  is  evapoi'ated  to  dryness,  and  the  product  extracted 
with  absolute  alcohol  ;  the  alcoholic  solution  deposits  a  mixture  of 
the  acid  and  its  potassium  salt;  it  is  dissolved  in  soda,  and  the 
acid  precipitated  with  hydrochloric  acid  ;  it  was  identified  as  acetyl- 
ainidvtvlulc  acid.  It  crystallises  from  water  or  alcohol  in  shinino- 
prismatic  needles,  inelts  at  193 — 194°,  and  is  easily  soluble  in  hot 
water  and  alcohol,  sparingly  in  ether,  and  insoluble  in  dilute  mineral 
acids;  in  concentrated  miner.d  acids  it  dissolves  with  decomposition. 
The  silver  salt  forms  white  needles,  and  quickly  darkens  on  exposure 
to  light.     The  calcium  salt  forms  white,  shining  plates. 

If  the  acid  is  heated  above  200',  or  if  it  is  distilled  with  barvta, 
carbonic  anhydride  is  split  off,  and  orthotoluidine  is  obtained. 

X-  fi-lJiinethylparatuliiqninoline  was  oxidised  as  described  by 
Doebuer  and  v.  Miller  for  quinaldine  ;  the  acid  obtained  o-ave 
numbers  corresponding  with  methijlacetanthranilic  acid  ;  it  crystallised 
from  alcohol  and  water  in  white,  asbestos-like  needles,  and  melted  at 
193— 194^ 

Ethylquinoline  [Et  =  2'],  when  oxidised  in  alkaline  solution, 
gives  very  bad  results.  In  acid  solution,  however,  oxidation  takes 
place  easily  in  the  cold.  The  base  is  dissolved  in  dilute  sulphuric 
acid,  gradually  mixed  with  a  solution  of  permixnganate,  and  the  mix- 
ture kept  acid  by  constant  add.tions  of  sulphuric  acid.  The  acid 
obtained  was  identified  as  propionylorthamidobenzoic  acid.  It  crys- 
tallises best  from  high  boiling  petroleum  in  white,  lustrous  needles, 
and  melts  at  117°. 

MethylquinoHne  [Me  =  3']  is  best  prepared  by  saturating  a  mixture 
of  fornuxldehyde  (-10  per  cent.,  100  grams)  and  propaldehyde 
(85  grams)    with    dry    hydrogen    chloride,   adding  to   a   mixture    of 

4  J  2 
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aniline  (120  grams)  and  concentratod  hydrochloric  acid  (240  g-rams), 
and  heating  in  a  reflas  apparatns  for  some  hours  on  the  water-bath. 
The  oxidation  gave  very  bad  results.  The  base  (10  grams)  was 
suspended  in  5  per  cent,  caustic  potash  (1500  grams),  and  heated  in 
a  reflux  apparatus  on  the  water  bath.  The  products  were  ammonia, 
carbonic  anhydride,  oxalic  acid,  the  oxalate  of  the  base,  a  brown, 
resinous  mass,  and  some  quantity  of  the  base  which  remained  un- 
changed. 

Dimethvlquinoline  [Me.  ^  2'  :  4]  is  purified  by  conversion  into  the 
picrate,  decomposing  the  latter  with  soda,  distilling  with  steam,  and 
finally  by  fractional  distillation.  It  boils  at  260 — 261°.  For  the  oxi- 
dation, the  base  (10  grams)  is  .suspended  in  7  per  cent,  potassium 
carbonate  solution  (1500  c.c),  4  per  cent,  permanganate  solution 
ijradually  added,  and  the  mixture  heated  on  the  water-bath.  The 
profluct  contains  a  condsiderable  quantity  of  oxalic  acid;  it  was 
reutialised,  converted  into  the  silver  salt,  then  into  the  barium  salt; 
the  latter  decomposed,  and  the  acid  crystallised  from  absolute  alcohol. 
It  was  itl entitled  as  picolinetricarboxylic  acid  ;  it  crystallises  in  white, 
fibi  ous  crusts,  turns  ^-ellow  at  189*^,  begins  <o  sublime  at  210°,  turns 
btown  at  210 — 230^,  and  melts  at:  235°  with  frothing  and  evolution  of 
carbonic  anhydride.  Together  with  the  above  acid,  a  small  quantity 
of  the  tetracarboxylic  acid  is  formed.  The  same  result  is  obtained 
by  oxidation  in  the  cold. 

Quinaldniic  acid  is  best  prepared  by  oxidising  benzylidenequinaldine 
Avith  chromic  acid.  Benzylidenequinaldine  is  prepared  by  heating 
quinaldine  (115  grams)  with  henzaldehyde  (90  grams)  for  4 — 5  hours 
in  a  sulphui'ic  acid  bath  at  140  —  15U°,  and  adding  zinc  chloride  to  the 
mixture  from  time  to  time  until  the  further  addition  of  zinc  chloride 
causes  no  reaction.  The  mixture  is  then  poured  into  a  ba'sin,  and 
the  crystalline  mass  extracted  with  concentrated  hydrochloric  acid 
and  hot  water;  tlie  filtered  solution,  on  cooling,  deposits  crystals 
of  benzylideneqxiinaldine  hydrochloride.  The  latter  was  filtered 
off  and  decomposed  with  ammonia,  and  the  benzylidenequinaldine 
drifd  on  porcelain  plates  and  crystallised  from  alcohol.  It  crys- 
tallises in  colourless  needles,  melts  at  99 — 100°,  is  insoluble  in 
water,  and  easily  soluble  in  chloroform  and  carbon  bisulphide. 
The  benzylidenequinaldine  (10  grams)  is  dissolved  in  dilute  sulph- 
uric acid  (2uO  c.c),  the  solution  gently  boiled,  and  chromic  acid 
(15  grams)  in  water  (70  grams)  and  concentrated  sulphuric  acid 
(75  grams)  gradually  added.  Whon  the  mixture  has  cooled  some- 
what, f  litre  of  water  is  added,  and  the  mixture  allowed  to  stand 
48  hours.  The  solution  is  freed  from  benzoic  acid  by  extraction  with 
ether;  the  chroininm  precipitated  with  ammonia,  filtered  hot,  and 
the  filtrate  evaporated  to  dryness  and  extracted  with  alcohol.  The 
((uinaldinic  acid  crystallises  from  water  in  asbestos-like  needles,  and 
melts  at  156°. 

The  oxidation  is  carried  out  as  follows  : — The  quinaldinic  acid 
(10  grams)  is  dissolved  in  water  (5UU  grams)  containing  a  slight 
excess  of  potassium  carbonate,  and  the  cold  solution  gradually  mixed 
with  a  cold  saturated  sohition  of  permanganate  (41  grams),  and 
allowed  to  remain  fur  a  few  days.    It  is  then  heated  on  the  water- bath, 
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filtereJ,  ami  tlie  tilfrate  aciditied  witli  sulphuric  acid,  and  dilute  por- 
:uauganate  added  as  long  as  it  is  at  once  decolorised.  The  solution 
is  then  neutralised  with  ammonia  and  concentrated  on  the  water-bath, 
again  aciditii  d  witli  sulphuric  acid,  and  the  sulphate  precipitated  with 
alcohol;  after  being  treated  in  this  way  once  or  twice  to  get  rid  of 
all  the  sulphate,  the  tiltrate  is  coucentiafed  and  allowed  to  crystallise. 
After  some  days,  a  crystalline  crust  of  pyridinetricarboxylic  acid. 
[(COOH):,  =  2:5:6]  is  obtained.  It  is  purified  by  conversion  into  the 
calcium  salt,  decomposing  with  sulpliuric  acid,  converting  into  silver 
salt,  and  decomposing  with  hydrogen  sulphide.  It  crystallises  from 
water  in  thin  Uallets,  gives  off  carbonic  anhydride  at  130°,  melts  at 
236 — 237°,  and  decomposes  again  above  237  ",  and  is  easily  soluble  in 
dilute  alcohol  and  water,  almost  insoluble  in  ether,  absolute  alcohol, 
and  acetic  acid.  The  solution  neutralised  with  ammonia  gives  white, 
insoluble  precipitates  with  barium  chloride,  calcium  chloride,  lead 
nitrate,  and  silver  nitrate;  an  olive-green  precipitate  with  copper 
acetate,  a  yellowish-white  with  ferric  chloride,  and  a  carmine-red. 
with  ferrous  sulphate. 

a-Metliylcinchoninic  acid  is  obtained  by  gradually  adding  aniline 
(I  niol.j  to  a  mi.xture  of  acetylcarboxylic  acid  (1  mol.)  and  acetalde- 
hyde  (1  mol.)  diluted  with  absolute  alcohol,  and  heating  the  mixtui'e 
lor  4 — 5  hours  in  a  i-etlux  apparatus  on  the  water-lxtth. 

For  oxidation  in  alkaline  solution,  the  acid  (10  grams)  is  dissolved, 
in  warm  water  containing  a  slight  excess  of  potassium  carbonate,. 
])ermanganate  (56  grams  in  1^  litres  of  water)  added,  and  the  mix- 
ture warmed.  The  solution  contained  oxalic  acid  and  an  acid  which, 
on  Analysis,  gave  numbers  corresponding  with  picolinetricarboxylic 
acid.  The  latter  was  extremely  difficult  to  purify,  is  easily  soluble  in 
watei',  insoluble  in  alcohol  and  ether,  and  decomposes  at  210 — 22  J*^. 
With  iron  sulphate  it  gives  a  red  coloration. 

In  acid  solution,  the  oxidation  takes  place  in  the  cold,  and  acetvl- 
anthranilic  acid  (m.  p.  179 — 180°)  is  obtained.  E.  C.   H. 

Alicyclic  Homology.  By  E.  Bambeegkk  (Ber.,  24,  1897—1899). 
- — In  accordance  with  the  views  lately  put  forward  by  the  author, 
dihydroindole  and  tetrahydroquinoline,  although  derived  from  dis- 
tinctly diiferent  mother  substances,  ought  both  to  behave  like  alkyl- 
ated anilines.  Dihydroindole  itself  is  not  known  ;  the  author  has, 
therefore,  compared  the  homologous  dihydromethylketole  with  tetra- 
hydroquinoline. These  two  bases  are  related  to  each  other  in  the 
same  way  as  pi'opylaniline  to  isopropylaniline.  The  author  finds  that 
tliey  behave  alike.  Thus  hydrometliylketole,  when  treated  with  a 
diazo-compound  in  the  presence  of  sodium  acetate,  like  hydroquinol- 
ine,  yields  a  diazoamido-compound  which  crystallises  in  beautiful 
colunnis.  In  the  presence  of  mineral  acids,  the  reaction  also  takes 
jjlace  as  with  hydroquinoliue,  and  the  azo-groifp  enters  the  benzene 
nucleus  in  the  para-position.  The  azo-dye  .so  obtained  closely 
resembles  the  corresponding-  hydix)qninoline  dye,  yields,  on  reduction, 
a  diamine  which  gives  the  same  characteristic  colour  reaction  as 
paramicotetrahydr'oquiuoline,  and,  like  the  latter,  behaves  as  an  alkyl- 
]iaraplienylenediamiue.  E.   C.  R. 
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Methoxydihydroxydihydroquinoline.  By  A.  Eichexgku.v  and 
A.  EiXHoiiX  (Annalen,  262,  io'.] — 181). — Mefiichlorohenzaldthijd'^- 
pJienylhydrazovp,  CeHiCl'CHlN'.iHPh,  crystallises  fi-om  alcohol  in 
colourless  needles,  nieUs  at  lo4 — 135".  and  is  readily  soluble  in 
alcohol,  ether,  ethyl  acetate,  and  chloroform,  but  more  sparingly  in 
lio-ht  petroleum:  its  alcoholic  solution  decomposes  on  keeping. 

Odhonitwmetachlorohenzahlehyde,  NOo'CeUyChCHO,  is  obtained 
when  metachlorobenzaldebyde  (compare  Erdmann  and  Schwechten, 
this  vol.,  p.  448)  is  added  drop  by  drop  to  a  well-CDoled  mixture  of 
concentrated  sulphuric  acid  and  potassium  nitrate ;  it  crystallises 
from  alcohol  in  lustrous  needles,  melts  at  77'-5°,  is  readily  soluble  in 
hot  water  and  most  ordinavj-  solvents,  and  is  volatile  with  steam.  On 
oxidation  with  potassium  permanganate,  it  is  converted  into  meta- 
chloronitrobenzoic  acid  (m.  p.  137°).  The  hydrazone,  CisHioNaOaCI, 
crvstallises  from  alcohol  in  needles,  melts  at  180 — 181"  Avith  decom- 
po'sition,  and  is  soluble  in  alcohol,  ether,  glacial  acetic  acid,  chloro- 
form, and  benzene,  but  insoluble  in  light  petroleum.  The  oxime, 
C-HiN-.OiCl,  crystallises  from  alcohol  in  colourless,  prismatic  plates, 
and  from  hot  water  in  needles,  melts  at  112'^,  and  is  readily  soluble  in 
the  ordinary  solvents. 

0 rtlionitrometacldoroi'ilienyUact ic  Irtone, 

C0[CH,-CH(0H)-C6H,C1-N0,],, 

is  formed  in  small  quantities  (1 — 2  per  cent.),  together  with  a  small 
quantity  (2 — 3  per  cent.)  of  orthonitrometachlorocinnamic  ketone 
by  the  condensation  of  pure  acetone  with  orthonitrometachlorobenz- 
a'ldehyde  at  0°  in  presence  of  dilute  soda,  but  the  principal  pjoduct 
of  the  reaction  is  orthonitrometachlorophenyllactic  methyl  ketone 
(compare  Abstr.,  1890,  1128)  ;  the  three  products  are  separated  by 
taking  advantage  of  their  ditferent  solubilities  in  alcohol.  Ortho- 
nitrometachlorophenyllactic  ketone  separates  from  ethyl  acetate  in 
lustrous,  dendritic  forms,  melts  at  207'5 — 208'o°  with  decomposition, 
and  is  readilv  soluble  in  benzene,  ethyl  acetate,  glacial  acetic  acid, 
and  hot  alcohol,  but  only  s-paringl}-  in  chloroform  and  ether,  and 
insoluble  in  light  petroleum  ;  (m  prolonged  boiling  with  concentrated 
soda,  it  yields  small  quantities  of  dichlorindigo.  The  hydrazone, 
C2:,H2oObN4C1o,  crystallises  from  ghicial  acetic  acid  in  small,  deep  red 
needles,  melts  at,  11'3'5°,  and  is  readily  soluble  in  most  ordinary 
solvents,  except  light  petroleum. 

Orthonitromi'tnchlorociinmmic  kelone.  CO(CH;CH-CsH:,CbN02)2  (i=ee 
above),  is  also  formed  when  the  preceding  compound  is  boiled 
with  acetic  aidiydride ;  it  crystallises  in  golden  needles,  melts  a^ 
205 — 206°,  and  is  soluble  in  hot  benzene,  glacial  acetic  acid,  and  ethyl 
acetate,  but  more  sparingly  in  chloroform,  and  insoluble  in  alcohol, 
ether,  and  light  petroleum.  The  fftrahromide,  CnHmOsCloN-jBri,  pre- 
pared by  treating  the  ketone  with  bromine  in  glacial  acetic  acid 
solution,  crvstallises  in  colourless,  lustrous  needles,  melts  at  109 — 200° 
witli  decomposition.,  and  is  soluble  in  chloi'oform,  benzene,  and  glacial 
acetic  acid.  The  Jiydraznne,  C...aHiG"N'40iCl2,  crystallises  from  glacial 
acetic  acid  in  slender,  carmine-jed  needles,  melts  at  194 — 195°  wnth 
decomposition,  and  is  readily  soluble  in  hot  glacial  acetic  acid,  ethyl 
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fifc-tate,  and  cliloroform,  but  insoluble  in  alcoliol,  etlier,  and  light 
jic'troleuin. 

OrtlinitrometacLloroplienyllactic  metbjl  ketone, 

NO.,'C6H3Cl-CH(OH)-CH2-COMe 

(Inc.  cif.),  rvystallises  in  colourless,  hexagonal  plates,  a  :  b  :  c  = 
0'6412  :  1  :  1"4;>7."),  /:i  =  76^  4',  belonging  to  the  monoclinic  system  ; 
it  dissolves  in  concentrated  sulphuric  acid  with  a  red  coloration, 
and  is  immediately  converted  into  dichlorindigo  b}-  alkalis.  The 
h'jtJraco7ip,  CieHinNaOaCl.  cr3-stallises  from  glacial  acetic  acid  in  wine- 
red  needles,  melts  at  157 — 158°,  and  is  soluble  in  most  ordinary  solv- 
ents, except  light  petroleum.  The  oxime,  Cii.H,,Ni04CI,  separates 
from  alcohol  in  small  plates,  melts  at  151°,  and  is  soluble  in  ethyl 
acetate,  but  only  sparingly  soluble  in  benzene,  chloroform,  and  light 
petroleum,  and  ius')lui)le  in  ether. 

Ortliotiitrovufiichlorohenzi/Ndtiieacetove,  NOa'CfiHsCl'CHlCH'COMe, 
is  formed  when  the  preceding  compound  is  boiled  with  acetic  an- 
hydride; it  crystallises  from  alcohol  in  colourless  prisms,  melts  at 
143*^,  and  is  soluble  in  glacial  acetic  acid,  ethyl  acetate,  benzene,  and 
chloroform,  but  more  sparingly  in  ether  and  light  petrolt-um.  The 
Injdrazoiie.,  CifiHi4N:,02Cl,  cry.stallises  from  glacial  acetic  acid  in  slender 
needles,  melts  at  161",  and  dissolves  in  glacial  acetic  acid,  alcohol,  and 
ethyl  acetate  with  a  red,  and  in  ether,  benzene,  chlorotbrm,  and  light 
petroleum  with  a  yellow,  coloration. 

Orthonirrometachlorophenyl-/i-Iactic  acid  (/or.  cit.)  forms  monoclinic 
cr^'stals,  a  -.1  :  c  =  0-«ti52  :'l  :  1-8184,  /i  =  78°  40'  (m.  p.  156^  with 
decomposition),  and  is  readily  soluble  in  alcohol,  ether,  chloroform, 
benzene,  acetone,  ethyl  acetate,  and  glacial  acetic  acid,  but  moi-e 
sparingly  in  hot  water,  and  insoluble  in  light  petroleum  ;  it  dissolves 
ia  concentrated  sulphuric  acid  with  a  red  coloration,  and,  when  heated 
with  potash,  it  gives  off  an  odour  of  nitrobenzene,  yielding  a  red 
solution  which  becomes  colourless  ou  cooling.  The  potassium  salt, 
C9H7NO5CIK,  crystallises  from  dilute  alcohol  in  colourless,  lustrous 
needles,  turns  brown  on  exposure  to  light,  and  is  very  readily  soluble 
in  water  and  ethyl  acetate,  but  insoluble  in  absolute  alcohol;  the 
barium,  calcium,  silver,  and  copper  salts  are  ciystalline.  The  ethyl 
s-ilt,  CiiHioClNOs,  forms  small,  nodular  crystals,  melts  at  110°,  and  is 
i-endily  solul)le  in  all  ordinary  solvents,  except  water.  When  the 
]Kitassium  salt  of  the  acid  is  heated  at  100°  with  a  methyl  alcoholic 
i-olution  of  potassium  methoxide,  a  small  quantity  of  an  acid,  probably 
methoxynitrophenyl  actic  acid,  which  melts  at  125 — 126°,  is  obtained. 

Orthnnitrom'tacniowciniiamic  arid,  NOo'CeH-Cl'CHiCH'COOH,  pre- 
pared by  heating  ortlionitrometachlorobenzaldehyde  with  acetic  an- 
Jiydride  and  sodium  acetate,  crystallises  from  dilute  alcohol  in  colour- 
less needles,  melts  at  174 — 175°,  turns  reddish  on  exposure  to  ligbt, 
and  is  readily  soluble  in  glacial  acetic  acid,  ethyl  acetate,  acetone, 
and  chloroform,  but  only  sparingly  in  benzene,  and  almost  insoluble 
in  light  petroleum;  it  dissolves  in  concentrated  sulphuric  acid  with  a 
gi'een  coloration.  The  silver  salt,  C9H5X04ClAg,  crystallises  from 
ddute  alcohol  in  colourless  needles,  and  is  soluble  in  hot  water.  The 
lanui,,   salt,  (CHsNOiCljdia  -h  3H.,0,  calriiwi   salt    (-MlH.,0)   and 


1100  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  cojxper  s-At  (H-l^HoO)  are  crystalline.  The  (^f/;/// salt,  CiiHs.jXOiC]. 
crystallises  from  alcohol  in  long,  colourless  needles,  melts  at  62°,  and 
is  very  readily  soluble  in  all  ordinary  solvents,  except  water,  in  Avhich 
it  is  insoluble. 

Orthonitrometachlorophenyl-yS-lactic  acid  (m.  p.  152°),  prepared  as 
jn-eviously  described  {loc.  cit.)  from  the  lactone, 

XO,-  CoH3Cl-CH<^Q_->  C  0 

(m.  p.  147°  with  decomposition),  or  from  the  lactamide, 

XO,-C6e,Cl-CH(OH)-CH2-CO-XH., 

(m.  p.  148°),  is  very  readily  soluble  in  alcohol,  chloroform,  ethyl 
acetate,  and  light  petroleum,  but  rather  more  sparingly  in  ether, 
benzene,  and  warm  water,  and  insoluble  in  light  petroleum;  it  dis- 
solves in  sulphuric  acid,  yielding  a  bluish-green  solution.  The  calcium 
salt  and  the  salts  of  the  alkalis  are  soluble  in  water,  but  the  barium, 
copper,  and  lead  salts  are  insoluble  ;  the  silver  salt  crystallises  from 
ammonia  in  colourless  needles,  is  soluble  in  hot  water,  and  rapidly 
ilarkens  on  exposure  to  light.  The  ethyl  salt,  CuHijClNOa.  crystallises 
from  light  petroleum  in  colourless,  hexagonal  plates,  melts  at  48"',  and 
is  readily  soluble  in  alcohol,  ether,  ethyl  acetate,  benzene,  and  chloro- 
form, but  only  sparingly  in  light  petroleum. 

A  comparison  of  the  properries  of  the  two  orthonitrometacbloro- 
phenyl-/:}- lactic  acids  (m.  p.  152°  and  156^  respectively)  and  of  those 
of  their  derivatives  shows,  beyond  doubt,  that  the  two  acids  are  not 
identical. 

Chlorodihydroffydiliydroqiiivoline  [Ho :  (OH)i :  Cl=r3'  :  4'  :  2' :  4'  :  .S], 
prepared  by  reducing  oithonitrometachloroplienylactic  acid  (m.  p. 
152°)  Avith  ferrous  sulphate  and  ammonia,  crystallises  from  ethyl 
acetate  in  slender  needles,  melts  at  172°,  and  is  readily  soluble  m 
alcohol  and  warm  water,  but  more  sparingly  in  chloiofornj,  benzene, 
and  ether,  and  insoluble  in  light  petroleum  ;  when  its  aqueous  solu- 
tion is  warmed  with  ferric  chloride,  there  is  produced  a  bright  red 
coloration  which  disappears  on  cooling,  and,  when  boiled  with  water,  it 
is  converted  into  chloroearbostyril  (m.  p.  262 — 263  ),  identical  with  the 
compound  prepared  by  Einhorn  and  LMUch  from  parachloroquinuline. 

Orthonitronjetachlorophenyh/i-lactaidehyde, 

X0,-aH3Cl-CH(0H)-CH,-CH0 

(loc.  cit.),  is  a  colourless  oil,  readily  soluble  in  most  ordinary  solvents, 
except  light  petroleum;  its  hydrazone,  CisHijNsOsCl,  crystallises  iu 
long,  oiange-red  needles,  melts  at  182°,  and  is  readily  soluble  in 
benzene  and  chloroform,  but  m  jre  sparingly  in  alcohol  and  glacial 
iicetic  acid,  and  very  sj)aringly  in  ether  and  light  petroleum. 

Urthonitrometaniethoxvphenyllactic  acid  (m.  p.  lU6")  is  readily 
soluble  in  warm  water,  alcohol,  chloroform,  and  ethyl  acetate,  but 
more  sparingly  in  ether,  and  very  sparingly  in  light  petroleum  and 
benzene;  when  heated  with  concentrated  sulphuric  acid,  it  gives  a 
green  solution,  the  colour  <>f  which  changes  hrst  to  violet,  and  then 
to  a  brownish-red  ou    boiling.     The  potassium  salt  crystallises  from 
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liot  watei  in  lustjous  plates  ;  the  culeium  salt  is  readily  solable  in 
water,  bnt  the  birium  salt  and  the  lead  salt  are  insoluble. 

Orthonitrometamethoxycinnamic  acid  (ra.  p.  224'5 — 22o'5^)  is 
soluble  in  glacial  acetic  acid  and  ethvl  acetate,  bnt  only  sparingly 
soluble  in  benzene,  ether,  and  chloroform,  and  almost  insoluble  in 
light  petroleum.  The  silver  salt,  Ci„H5,N'05Ag  +  ^HoO,  crystallises 
from  dilute  alcohol  in  colourless  needles,  quickly  turns  brown  on  ex- 
posure to  liglit,  and  is  readily  soluble  in  alcohol  and  ammonia,  but 
only  sparingly  in  hot  water.  The  calcium  salt,  (CioUB^03)2t-'a  +  2HoO, 
crystallises  from  dilute  alcohol  in  coloui-less  needles,  and  is  insoluble 
in  water  ;  the  barium  salt  and  the  dark  blue  copper  unit  (  +2H2O)  are 
crystalline.  The  ethyl  salt,  C12H13XO5,  is  readily  soluble  in  alcohol 
and  ethyl  acetate,  but  more  sparingly  in  benzene  and  chloroform,  and 
very  sparingly  in  ether  and  light  petroleum ;  it  crystallises  from 
ali.'ohol  in  long  needles  melting  at  72o ". 

ParametLioxydih3-dro.xydihydroquinoline  (loc  cit.),  prepared  from 
orthonitrometamethoxypbenyllactic  acid,  ciystallises  from  cold  water 
in  colourless  needles,  melts  at  177^,  and  is  readily  soluble  in  alcohol, 
ethyl  acetate,  and  warm  Avater,  but  only  sparingly  in  chloroform  and 
banzene,  and  almost  insoluble  in  ether  and  light  petroleum;  when 
warmed  with  ferric  chloride  in  aqueous  solution,  it  gives  a  blood-red 
coloration,  which  changes  to  a  brownish-red  at  a  higher  temperature. 

Faram'ifhoi'ycariostyril  [OH  :  OMe  =  2'  :  3]  separates  from  ethyl 
acetate  in  yellow  or  brown,  rhombic  crystals  (a  :  b  :  c  = 
0  82^0  :  1  :  0-3^66),  melts  at  218—219°,  and  is  readily  soluble  in 
alcohol,  chloroform,  and  ethyl  acetate,  but  only  sparingly  in  benzene 
and  water,  and  insoluble  in  ether  and  light  petroleum.         V.  H.  K. 

Synthesis  of  Quinaldine.  I?y  W.  v.  Miller  (Ber.,  24,  1720 — 
ll'lb). — The  author  gives  in  detail  the  various  hypotheses  which 
have  been  advanced  to  explain  the  mechanism  of  the  formation  of 
quinoline  derivatives  Avhen  aniline  is  heated  with  certain  aldehydic 
compounds  in  the  presence  of  hydrochloric  acid.  The  assumpticjn 
that  the  initial  interaction  takes  place  between  the  aldehydic  oxv- 
gen  and  the  hydrogen  atom  in  the  ortho-position  to  the  amido- 
group  of  aniline,  a  side  chain  being  introduced  which  subsequently 
forms  a  closed  ring,  appears  at  first  sight  plausible,  and  is  in 
accordance  with  the  view  that  the  methyl  group  in  quinaldine 
occupies  the  position  2'  ;  it  seems  specially  to  apply  to  those  cases  in 
which  the  formation  of  a  quinoline  derivative  is  possible;  for  in  c;ises 
in  which  it  is  not  possible,  the  aldehyde  residue  takes  up  the  para- 
position  to  the  amido-gronp,  as  instanced  in  the  formation  of  a  tri- 
phenylmethane  derivative  trom  aniline  and  benzaldehyde.  This 
hypothesis  fails,  however,  to  explain  the  fact  that  the  yield  of  2  - 
phenylquinobne,  by  heating  cinuamic  anilide  with  hydrochloric  acid, 
is  not  improved  by  the  presence  of  cinnamaldehyde.  It  is  Avell  known 
that  alkyl  derivatives  of  aniline  are  formed  as  bye-products  in  the 
synthesis  of  quinoline  derivatives  ;  and  it  seems  feasible  that  when 
aniline,  aldehyde,  and  hydrochloric  acid  are  heated  together,  ethyl- 
idene  aniline  is  first  pioduced,  and  that  this  interacts  with  another 
molecule  of  aldehyde,  giving  rise  to  the  compound  XPhlCH-CtiiCHMe. 
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This  could  not  be  put  to  the  test,  a^,  accordine  to  ToUens  (Ber.,  17, 
659),  ethvlideneauiline  cannot  be  prepared.  When,  however,  valer- 
ylideneaniline  (Lippmann  and  Strecker,  Abstr.,  1879,  4ti2)  is  mixed 
with  valeraldehvde  in  molecular  proportion,  and  hydrochloric  acid 
added,  a  violent  reaction  ensues,  and,  after  boiling  the  mixture  for 
several  hours,  a  good  j'ield  of  2'-isobutyl-3'-isoprop3lquinoline  (Si^ady, 
Abstr.,  IHi^G,  263)  is  obtained.  When  the  order  of  the  rengents  is 
altered,  or  when  valerylideneaniline  is  heated  with  hydi-ochloric  acid 
alone,  the  yield  of  the  quinoline  derivative  is  greatly  diminished.  The 
author  is  of  opinion,  therefore,  that  the  intermediate  compound 
CHMe.3-CH2-CH:C(CHMe2)CH:XPh  is  initially  formed,  which  then 
undergoes  isomeric  change  into  isobutylisopropylquinoline.  The 
same  result  is  obtained  when  valerylideneaniline  is  fused  Avith 
anhydrous  zinc  chloride.     When  toliiidopyruvic  acid, 

CeH4Me-X:CMe-C00H, 

is  fused  with  zinc  chloride,  a  considerable  yield  of  tolaquinaldine  and 
paramethyl-a-cinchoninic  acid  is  obtained.  Suhultz  (Ber.,  16,  26UU) 
found  that  the  initial  product  of  the  action  of  aldehyde  on  aniline  was 
the  compound  !NPh;CH*CH;CH.Me.NH,Ph  ;  assuming  tliat  aniline  is 
split  otf  when  this  is  fused  with  zinc  chloride,  crotonylideneaniline, 
NPh!CH'CH".CHMe,  would  be  the  intermediate  compound  in  this 
in.stance.  When  the  side-cba  ns  ot  these  intermediate  bases  form  a 
closed  ring,  dihydroquinoline  derivatives  might  be  expected  to  be 
formed,  and  this  finds  confirmation  in  the  iiivestig  ition  of  aldehyde- 
green  (compare  v.  Miller  and  Plochl,  this  vol.,  p.  i070).  In  the  case 
of  dihydroquinaldine,  however,  this  is  .'^o  unstable  that  a  portion  is 
oxidised  to  quinaldine,  whilst  another  portion  is  converted  into  tetra- 
liydroquinaldine.  A.  R.   L. 

Colouring  Matters  from  Hydroquinaldine.  By  W.  v.  Mtllki; 
and  J.  Plochl  (Ber.,  24,  1715 — i<2U). — Tetrahydroqumaldine  is  puri- 
fied by  means  ot  the  acetyl  derivative.  Wlieu  teti^ahydroquinaldine 
(17  grams)  and  paranitrobenzaldehyde  (8  gr.iras)  are  dissolved  in 
absolute  alcohol  and  heated  on  the  water-bath  for  two  hours  with 
ziuc  chloride  (20  grams),  and  the  residue,  afti-r  removing  the  zinc 
with  a  concentrated  solution  of  sodium  hydroxide,  is  collected,  AViished, 
dried,  and  dissolved  in  hot  alcoholic  hydrochloric  acid,  yellow  flocks 
separate  on  cooling.  The  base  obtained  by  treating  the  latter  Avith 
ammonia  is  amorphous,  and  dissolves  readily  in  benzene,  alcohol, 
and  ether;  on  adding  petroleum  to  its  soluiiou  in  benzene,  yellow, 
amorphous  Hocks  separate;  but  the  substance  was  not  obtained  in  the 
pu]-e  state.  On  treating  it  with  chloranil  in  alcoholic  solution,  a 
green  dye  is  formed. 

AmidophenylilifetraJiydroqi(ii)aldi/l>nethane,  Ci-HnlSi,  is  formed  when 
the  last-descril)ed  base  is  reduced  with  tin  and  hydrochloric  acid. 
After  removing  the  tin  by  a  cui-rent  of  In-drogen  sulphide,  the  base  is 
))recipitated  by  ammonia ;  it  is  dissolved  in  alcohol  and  evaporated, 
redissolved  in  hydrochloi-ic  acid,  and  again  pre  "ipitated  by  ammonia; 
it  is  then  repeatedly  disscdved  in  benzene  and  reprecipitated  bj-  light 
petroleum.    It  is  a  colourless,  amorphous  substance,  soluble  in  alcohol, 
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other,  and  benzene,  but  insoluble  in  petroleum  and  water,  and  yields 
a  veHdish-violet  dye  on  treatment  with  chloranil  in  alfoholie  solution. 
Solutions  of  its  sa'ts  g^ive  amorphous  precipitates  with  platinic  or 
raercunc  chloride'.  Tlie  monobenzoyl  dericative,  CnH.3i^:iO,  is  pre- 
pared by  shaking  a  solution  of  the  base  in  benzene  with  benzoic 
chloride  and  sodium  hydi'oxide;  it  forms  small,  silky,  nodular  aggre- 
gates of  crystals. 

Conversion  of  the  Ami'do-componnd  into  the  Quinnldlne  Uerlvntive. — 
The  amido-compound  (40  grams)  is  dissolved  in  concentrated  hydro- 
chloric acid  (100  grams)  and  heated  on  the  water-liath;  aldehyde 
i'lh  grams)  is  g^radually  added  and  the  heating  continued  for  three 
hours;  it  is  well  diluted  and  treated  with  hydrogen  sulphide  and 
sulphurous  anhydride,  when  resinous  substances  are  precipitated; 
after  removing  these,  ammonia  precipitates  the  leuco-base  as  a 
brownish,  amorphous  compound  which  is  readily  soluble  in  alcohol, 
less  in  benzene  and  ether,  and  still  less  in  light  petroleum.  It  yields 
a  blu'sh-gi'een  dye  on  oxidition  with  chloi'anil. 

Trifetrahi/droqiiinKlJylmethane,  CU[C9XH<,Me]3,  is  formed  when 
the  last-mentioned  crude  leuco-base  is  heated  on  the  water-bath  with 
tin  and  hydrochloric  acid.  A  certain  quantity  of  the  hydrogenatioii 
product  is  extracted,  after  the  addition  of  sodium  hydioxide  to  the 
solution,  by  ether,  whilst  the  main  quantity  is  obtained  Irom  the 
stannochloi  ide  which  sejiai-ates  out ;  the  latter  is  i-epeatedly  heated 
with  sodium  hydroxide,  the  dried  cike  extracted  with  ether,  and  the 
ethereal  solution  filtered  and  evaporated.  The  residne  is  dis.solved  in 
dilute  hydrochloric  acid,  and  after  adding  %vater  and  filtering,  the 
base  is  precipitated  with  ammonia  ;  it  is  then  dissolved  in  benzene, 
and  the  resinous  substances  precipitated  by  adding  light  petroleum  ; 
the  base  then  seijarates  after  a  while  m  idmo&t  white  flocks.  It  is 
soluble  in  alcohol,  ether,  and  benzene  ;  its  solution  in  benzene.  Avhen  not 
too  concentrated,  is  not  precipitated  by  light  petroleum.  A  beautiful, 
bluish-violet  dye  is  obtained  on  oxidation  with  chloranil  in  ethereal 
solution,  which  is  converted  into  a  green  dye  by  heating  with  methyl 
iodide,  but  not  by  hydrogen  sulphide  and  sulphurous  anhydride; 
hydrochloric  acid  also  determines  the  change  from  blue  to  green,  but 
ill  this  case  the  blue  is  reproducea  by  diluting  Avith  water;  its  analogy 
to  methyl-violet  is  therefore  unmistakable.  A.  K.  L. 

Fluorescent  Derivatives  of  Aroraatic  Diamines.  By  W.  v. 
^IiLLEK  (Ber.,  24,  1729 — 1745;  compare  Schiff  ami  Yain^i,  Aiinaleu, 
253,  319;  Abstr.,  180O,  139).— The  le.sults  described  below  are  alto- 
gether at  variance  Avitli  tho.se  of  Schilf  and  Vanni  (loc.  cit.).  When 
mctaphenylenediamine  hydrochloride  (15  grams)  is  dis.solved  in  about 
]  litre  f)f  alcohol  and  heated  on  the  water-bath  for  1^  hour  with 
cenanthaldehyde  (35  grams),  a  green,  fluorescent  solution  is  obtained, 
and  on  adding  an  al<;oholic  solution  of  piciic  acid  and  some  ether,  the 
picrate  sepai-ates  after  a  time,  togethei-  with  much  brown  oil :  it  is 
crystallised  from  glacial  acetic  acid,  and  the  crystals  treated  with 
ammonia,  the  resulting  brown  oil  being  extracted  with  ether.  A 
brown,  crystalline  mass  is  obtained  on  evaporating  the  ethereal  solu- 
tion, ■jihich,  on  repeated  crystallisation  froi;.  alcohol,  forms,  on  drying. 
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wliite,  felt-like  needles  of  the  composition  Cv^Hs^Xo.  Tlie  pure  hase 
is  7'eadily  soluble  in  most  solvents,  but  sparingly  in  alcohol ;  its  alco- 
holic solution  does  not  exhibit  fluorescence,  and  the  latter  property*  in 
solutions  of  the  crude  base  appears  to  be  due  to  the  presence  of  a 
hydrogenised  derivative;  it  melts  at  50 — 51°.  The  hydrochloride  dis- 
sociates when  heated  with  water.     The  platinochloi-ide, 

C..,H5oX,,HoPtCl6  +  2H,0, 
is  obtained  when  concentrated  hydrochloric  acid  and  platinic  chloride 
is  added  to  an  alcoholic  solution  of  the  base,  and  the  precipitated 
compound  crystallised  from  alcohol  containing  hj'drochloric  acid 
and  platinic  chloride  ;  it  forms  an  orange-yellow,  crystalline  poAvder, 
and  melts  at  201 — 210°  with  decomposition.  The  composition  of  the 
latter  compound  is,  according  to  Scliiff  and  Vanni,  2Ci9H3aN2,H2PtC](;- 
The picrate  crystallises  from  alcohol  in  small,  bright-yellow,  felt-like 
needles,  and  melts  at  lO-l".  The  base  is  a  diariDjldike.cylphenanthroline, 
and  its  constitution  is  proved  by  the  following  experiments  :  — 
Xitroamylhe.rylquinolinef 

N02-aXH»(C6H,3)<:5H„  [XO,  :  CsH.a  :  aHn  =  4:2':  3'], 

is  prepared  by  heating  metanitraniline  (15  grams)  dis'solved  in 
alcohol  (500  c.c.)  on  the  water-bath  with  cenanthaldehyde  (20  grams) 
for  1^  hour.  The  .solution  of  the  crude  substance  exhibits  a 
faint-green  fluorescence,  and  the  base  is  purified  by  converting  it 
into  the  picrate  and  crystallising  the  latter  from  glacial  acetic  acid, 
decomposing  with  ammonia,  and  extracting  with  ether ;  on  repeatedly 
crystallising  from  alcohol,  it  forms  small,  white,  felt-like  needles, 
dissolves  readily  in  benzene,  chloroform,  and  carbon  bisulphide,  but 
less  easily  in  ether,  petroleum,  acetone,  and  alcohol;  it  is  insoluble  in 
dilute  acids,  and  melts  at  53''.  The  platinochloride  rryhtallises  from 
alcohol  in  reddish-yellow  needles;  the  picra'e  separates  from  alcohol 
in  glittering,  friable  plates,  and  melts  at  153°. 

The  (imido-derivative,  Cio&ioXs,  is  obtained  when  the  nitro-com- 
pound  (10  grams)  is  dissolved  in  alcohol  and  heated  on  the  water- 
bath  for  an  hour  with  stannous  chloride  (25  grams)  and  hydrochloric 
acid;  the  solutim  is  poured  into  a  hot,  concentrated  solution  of 
sodium  hydroxide,  and,  after  diluting  with  water,  extracted  with 
ether;  on  distilling  oil  the  latter,  a  red  oil  is  obtained,  which  solidifies 
to  a  reddish-brown  mass  and  dissolves  in  alcohol  with  a  gi-een  fluor- 
escence. It  is  crystallised  from  petroleum,  and  forms  a  white, 
felt-like  mass  of  crj-stals  which  change  to  red  in  the  air,  especially  in 
the  moist  condition  ;  it  is  readily  soluble  in  alcohol,  ether,  benzene, 
and  chloroform,  sparingly  in  petroleum,  and  melts  at  68 — 69.  The 
picrate  cry.stallises  from  alcohol  in  long,  yellow,  woolly  needles, 
sinters  at  180°,  and  melts  at  194°  with  decomposition.  The  platino- 
chloride separates  from  ahohcl  containing  platinic  chloride  and  h^'dro- 
chloric  acid  in  small,  dense,  orange-yellow  plates  containing  4  mols. 
H2O  which  effloresce  in  the  air.  When  the  amido-derivative 
(20  ETi'anis)  is  dissolved  in  1  litre  of  water  and  heated  on  the  water- 
l)ath^  lor  an  hour  with  cenanthaldehyde  (20  grams),  a  dark- red  solu- 
tion having  a  green  fluorescence  is  obtained  ;  sodium  nitrite  (10  grams) 
is  then  added  to  decompose  the  unaltered  amido-derivative,  and  the 
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huso  isolatefl  by  means  of  the  picrate  ;  it  is  identical  with  the  above- 
described  dianiyldihexylphenaiithroline,  and  has  the  following  con- 
stitution :  — 

CoHu-CiCH-C C— NiC-CeH,:, 

C6H,3-c:ch-c-n:ch-c-ch:c-C5H„  ■ 

Dimefhylpheiianf/irolinc.  C14H12N3.  is  ])repared  by  lieatincf  meta- 
phenylenediamine  liydrochJoride  (25  grams)  and  concentrated  hydro- 
chloric acid  (75  grams)  at  110°  in  a  sulphuric  acid  bath,  with  the 
pradual  addition  of  paraldehyde  (60  grams)  ;  the  temperature  is  then 
raised  to  150 — 160°,  and  the  mixture  maintained  at  this  for  four 
hours;  it  is  then  diluted  with  water  (2  litres),  filtered,  and  boi'ed 
with  sodium  nitrite;  on  again  filtering  the  solntion,  it  exhibits  a 
green  fluorescence  when  diluted  with  water.  Sodium  hydroxide  is 
added,  and  the  precipitate  collected  and  dried,  both  the*^  latfer  and 
filtrate  being  then  extracted  with  ether;  on  distillation,  the  base 
passes  over  above  360'  as  a  yelloAv  oil  which  solidifies  to  a  transparent 
cake  ;  the  yield  is  16  grams,  [t  is  purified  by  dissolving  in  dilute 
hydrochloric  acid  and  nearly  neutralising  with  ammonia :  the  dark- 
brown  substance  Avhich  precipitates  is  then  quickly  filtered  off,  an 
excess  of  ammonia  added  to  the  filtrate,  and  the  crystallirie,  hvdrated 
ba.se,  which  separates  after  a  time,  collected  ;  it  melts  at  76 — 78'^  and 
forms  long,  colourless,  anhydrous  needles  on  crystallisation  from 
light  petroleum,  and  then  melts  at  97 — QS''.  It  is  readily  soluble  in 
most  organic  solvents,  and  in  dilute  acids,  but  sparingly  soluble  in 
cold  light  petroleum  and  wafer,  more  readily  in  a  hot  aqueous  solu- 
tion of  ammonia.  Solutions  of  the  pure  base  do  not  exhibit  fluor- 
escence ;  it  is  not  very  volatile  with  steam.  "When  heated  with 
tin  and  hydrochloric  acid  on  the  water-bath  for  five  hours,  the 
resulting  solution  exhibits  no  fluorescence.  It  is  rendered  alkaline 
by  sodium  hydroxide  and  extracted  with  benzene;  the  benzene  solu- 
tion is  then  shaken  with  benzoic  chloride  and  10  per  cent,  sodium 
hydroxide  for  10  hours,  and  after  separating  from  the  aqueous 
portion,  repeatedly  extracted  with  very  dilute  hydrochloric  acid, 
trom  which,  on  neutralisation  with  ammonia,  the  monoheuzoyl  derira- 
fire  of  the  udohydro-hase  separates.  It  is  cry.sla]lised  once  from  dilute 
alcohol,  and  twice  from  a  mixture  of  light  petroleum  and  benzene, 
and  melts  at  167 — 168'';  it  forms  a  solid  yiitroso-derirativc.  From  the 
above  benzene  solution,  extracted  with  dilute  hydrochloric  acid,  a 
second  compound  is  obtained  as  a  viscid  mass  which  does  not  solidif}' 
when  kept  over  sulphuric  acid.  When  metaphenylenediamine  hydro- 
chloride is  dissolved  in  alcohol  and  heated  on  the  water-bath  for  four 
hours  with  twice  its  weight  of  aldehyde,  a  small  yield  of  the  dimethyU 
phenanthroline  is  formed,  and  the  latter  is  likewise  obtained  by  the  con- 
densation of  metamidoquinaldine  with  aldol,  or  with  paraldehyde;  it 
must  thei-efore  have  the  constitution 
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Triquinylmethane.  By  E.  Xoeltixg  and  C.  Schwartz  (Ber.,  24, 
1(306 — 1609). — The  authors  call  the  gi-oup  CsNHe  quinjl. 

Triquiiiylinetha)ie,  CHfCgXHe);,  is  obtained  by  heating  a  mixture 
of  pai-arosaniline  (22  grams),  glycerol  ((34  grams),  sulphuric  acid 
(52  grams),  and  picric  acid  (7  grams)  for  3 — 4  hoars  at  1-10 — 150°. 
The  cold  melt  is  poured  into  water,  carefully  neutralised  with  soda, 
and  the  brown  precipitate  dried  and  extracted  with  benzene.  The 
benzene  solution  is  shaken  with  dilute  sulphuric  acid,  and  the  base 
reprecipitated  with  ammonia  in  ice-cold  solution.  It  is  obtained  as  a 
o-reenish  powder,  which  is  dissolved  in  benzene,  and  petroleum  added 
as  lontj  as  resinous  compounds  are  precipitated;  the  solution  is  then 
filtered  and  allowed  to  crystallise  in  a  vacuum  over  paraffin  and 
sulphuric  acid.  It  crystallises  in  white  needles  and  melts  at  202^  ; 
from  alcohol  it  crystallises  in  plate-:,  melts  at  97 — 98°  with  loss  of 
water,  or  alcohol,  of  crystallisation,  solidifies  at  a  higher  temperature, 
and  melts  finally  at  202''.  It  is  easily  soluble  in  alcohol,  benzene, 
and  ether,  sparinglv  in  light  petroleum,  carbon  bisulphide,  and  bcjiling 
water,  and  ^ives  no  coloration  with  chloranil  and  lead  peroxide  in 
acetic  acid  solution.  The  salts  are  easily  soluble,  with  the  exception 
of  the  picrate  and  platinochloride.  The  trihydrochloride  is  obtained 
by  leadinir  hydrogen  chloride  into  a  solution  of  the  base  in  benzene; 
it  crystallises  in  white  plates,  is  soluble  in  water  and  alcohol,  and 
insoluble  in  benzene  and  absolute  ether.  The  picrate  is  obtained  by 
mixing  alcoholic  solutions  of  triquinylmethane  and  picric  acid,  and 
crvstaliises  from  dilute  alcohol  in  slender,  yellow  needles.  The 
pfatinochloride,  4C,^H,2X3Cl3,3PtCl4  +  SH.^O,  is  obtained  in  yellow 
crvstals  ;  it  is  sparingly  soluble  in  cold  water,  more  easily  in  hot 
water  and  alcohol,  and  crystallises  with  3  mols.  BoO,  which  it  loses  at 
120°.  The  methiodid'^,  CH(C9XH6MeI).„  is  obtained  by  heating  the 
base  with  excess  of  methyl  iodide  at  lOS''  for  three  hours.  It  cry.-,tal- 
lises  in  vellow  plates  or  needles,  melts  at  265 — 266°  with  decomposition, 
and  is  easilysoluble  in  water,  sparinglyin  alcohol,  and  insoluble  in  ether. 

Trlqulni'ilcarhinrA,  OH-C(CgXH6)3,  is  obtained  by  oxidation  of  tri- 
quinvbnethane  with  chromic  acid  in  acetic  solution.  It  crystallises 
in  white  needles,  melts  at  108",  dissolves  easily  in  benzene  and  alcohol, 
sparingly  in  light  petroleum,  and  foi-ras  easily  soluble  salts  and  a 
vellow,  \vell-crystallised  platinochloride.  The  authox'S  have  been 
unable  to  obtain  dyes  from  triquinylmethane. 

Diquiinjlketone,  CO(C9NH6)2,  is  obtained  by  heating  a  mixture  of 
diamidobenzophenone  (10  grams),  glycerol  (29  grams),  ^sulphuric 
acid  (24  grams),  and  picric  acid  (3  grams)  at  140 — 150°  for  four 
hnurs.  It  crystallises  from  ddute  alcohol  in  long  needles,  melts  at 
174°,  is  easily  soluble  in  alcohol,  sparingly  in  boiling  water,  forms 
easily  soluble' salts,  and  yields  qninoline  when  heated  with  soda-lime. 
The  hydroMoride  forms  long,  white  needles,  very  soluble  in  water 
and  alcohol,  and  melts  above  2oO^ ;  with  platiuic  chloride  it  yields  a 
sparingly  soluble  double  salt.  E.   C.  R. 

Derivatives  of  Pyrazole.  By  L.  Claisen  and  P.  Roosen  (Ber., 
24,  1888—1894). — 3  :  l-]ilethylphenyli)yrazole  has  been  prepared  by 
Knorr  {Aunaliu,  238,  2u2j,  and  the  5"^-  1  derivative  by  Knorr  and 
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Lanhniann  CAbstr.,  18S9.  409).  When  the  niefhylpheiTvlpyrazole 
obtained  from  acetoaeetaldehyde  (Claisen  and  Stylos,  Abstr.,  1888, 
t>71)  is  cooled  by  a  free/.insr  mixture,  it  solidifies  in  part  to  a  crystal- 
line mass  which  has  all  the  properties  of  the  8  :  1-derivative  (Knorr, 
loc  cit.),  and  yields  on  oxidation  a  pheiiylpyrazolecarboxylic  acid 
melting  at  14(5',  whi'st  the  phenylpyiazolecarboxylie  acid  obtained 
from  the  liquid  portion  resembles  the  1  :  o-derivative.  The  methyl- 
phcnylpyrazole  obtained  from  acetoacetaldehyde  is  therefore  a  mix- 
ture of  the  3  :  1-  and  o  :  1 -derivatives. 

Phenvlhydrazine  and  acetopyruvic  !ici<1  react  toirether  with  the 
format'on  of  a  niethvlphenylpyrazolecarboxylic  acid  (compare  Claisen 
and  Stylos,  Abstr.,  1888,  t)7G)  ;  this  crystallises  in  sh(ji-t  prisms  con- 
tainins;'  1  mol.  HoO.  and  melts  at  106';  the  inethijl  salt  is  a  liquid 
boili'ior  at  250 — :?o6°  uiuler  a  pressure  of  lu9  mm.  ;  the  amide  melts 
at  146°.  The  sodium  salt  has  a  strongly  diuretic  action.  When  heated, 
the  carboxylic  acid  yields  5  :  1-methylpheiiylpyrazole.  whose  identity 
with  that  of  Knorr  and  Laubmann  (loc.  dt.)  is  established  by  a  study 
of  the  mpfhiodi'l',  the  nthiodide,  and  the platiiiochloi'ide,  an  account  of 
which  will  be  given  later. 

1  :  b-Phetiylpi/razolecarbo3-ylic  acid  is  obtained  on  oxidising  the  cor- 
responding niethylphenvlpyrazole  with  potassium  permanganate  ;  it 
melts  at  183°.  and  is  not  identical  with  that  obtained  by  Knorr  and 
Laubmann  (luc.  cit.,  410)  ;  the  latter  must,  therefore,  have  the  con- 
stitution 1  :  4. 

1:3:  5-Phenylpyrazoledicarboxylic  acid  (Balbiano,  Abstr.,  1800, 
1164)  is  mo>t  conveniently  prepared  by  heating  5  :  1-methylphenyl- 
pyrazolecarboxylic  acid  with  a  solution  of  potassium  permanganate 
fur  1 — 2  hours  ;  the  acid  melts  at  266°  with  decomposition  ;  the  di- 
methyl salt  melts  at  127 — 128%  and  the  dictmide  at  190°.  When 
either  the  dicarboxvlic  acid  or  its  calcium  salt  is  heated,  1  :  3-phenyl- 
pyrazolecarboxvlic  acid  is  obtained. 

As  the  1  :  4-phenylpyi-azolecarboxylic  acid  is  the  only  one  which 
distils  with  but  slight  decomposition,  it  would  appear  that  the  carb- 
oxyl  group  is  most  firmly  attached  when  it  occupies  the  position  4 ; 
aud  it  al.so  seems  that  this  group  is  moi-e  firmly  attached  in  the 
position  3  than  in  the  position  o.  It  is,  therelore,  probable  that,  as 
in  the  case  of  the  three  pyridinecarboxylic  acids,  the  stability  of  the 
phenylpyrazolecarboxylic  acids  is  the  greater  the  f ui-ther  the  carbnxyl 
irroap  is  removed  from  the  nitrogen  atom.  Skraup  has  shown  that 
the  meltinof  points  of  the  amidobenzoic  acids  and  of  the  pyridinecai-b- 
oxylic  acids  are  the  higher  the  further  the  carboxyl  groups  are 
remo%'ed  irom  the  nitrogen  atom;  this  applies  also  to  the  phenyl- 
pyrazolecarboxylic acid,  the  i  :  4-acid  having  the  l.ighest  melting 
point. 

The  dimethyl phenylpyrazulesulphunic  acid,  SOjH'C6H4<^     i        ,  is 

obtained  when  acetylacetone  is  heated  with  phenylhydi-aziuepara- 
sulphonic  acid ;  it  is  a  crystalline  compound,  sparingly  soluble  in 
water,  and  yields  the  corresponding  »Ae//oZ  on  fusion  with  potash.  A 
description  of  these  and  analogous  compounds  will  form  the  subject 
of  a  future  communication.  A.  R.   L 
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Amidisoxazole.  By  Hanriot  (Couipt.  rend.,  112,  796  —  799). — 
When  prupiniivlpropionitrile  is  dissolved  in  concentrated  aqueons 
potash,  and  the  solution  is  mixed  with  hydroxvlaniine  hydrochloride, 
there  is  considerable  development  of  heat,  and  an  oily  liquid  sepa- 
rates. Thi.s  is  converted  into  a  crystalline  hydrochloride  by  the 
action  of  o-aseons  hydrogen  chloride,  and  the  base  is  again  liberated 
by  the  action  of  potash. 

The  base  has  the  composition  CsHmXaO  ;  it  crystallises  in  long 
needles,  melts  at  44°,  and  shows  great  tendency  to  remain  in 
superfnsion,  and  boils  at  180°  under  a  pressure  of  200  mm. ;  it  is 
sliphtlv  soluble  in  water,  and  insoluble  in  light  petroleum,  but  dis- 
solves readily  in  alcohol,  erher,  or  chloroform.  The  hydrochloride, 
C6Hi„X>0,H(Jl,  is  crystalline,  and  the  platinocTduride  forms  oiange 
octahedra,  but  both  compounds  are  unstable  in  solution.  When 
heated  with  hydrochloric  acid  at  120°,  the  base  ii  completely  con- 
verted into  ammonium  chloride,  hydrox^lamine  hydrochloride,  and 
diethyl  ketone.  With  acetic  chloride,  it  yields  a  derivative  CsHsAcX.O 
whi<"h  melts  at  160 — 162°,  and  is  only  slightly  soluble  in  water,  ether, 
or  chloroform,  but  dissolves  readily  in  alcohol  or  acetone. 

Xitrous  acid  intei-acts  energetically  with  a  solution  of  the  base  in 
dilute  hydrochloric  acid,  and  the  product  separates  in  yellow  lamelhv 
which  melt  at  eo"",  and  detonate  violently  if  heated  above  100";  it 
dissolves  in  alkalis  forming  a  red  solution,  aud  is  reprecipitated  b}- 
acids. 

A  solution  of  the  base  in  anhydrous  ether  combines  directly  with 
1  mol.  of  bromine,  and  a  dibromide  separates. 

From  its  mode  of  formation,  the  compound  should  be  the  oxime 
of  propionylpro[)ionitriIe,  but  the  latter  would  be  acid  and  not  basic, 
and,  being^  saturated,  would  not  combine  directly  with  bromine.  Its 
tromposition  and  properties   agree  with   the   view  that  it   is  an  iso- 

,  .,   .  ,     CMe:C(XH,)^      , 

meride  of  the  oxime,  raetlvlethvlamidoisoxazole,    '       ^  /-,>'  *"^ 

oxime  being  first  formed,  but   combining  with  a  molecule  of   water 

and    undergoing    molecular    transformation,    the   molecule  of    water 

being  afterwards  eliminated  under  the  influence  of  heat  or  potassium 

hydroxide. 

*  The  product  of  the   action  of   bromine  on  the  base  is  amorphous, 

and  is  decomposed  bv  water  into   equal    molecular   proportions    of 

-,    ,    ,    .           ,          CMeBr-CO^  ^ 
ammonium  bromide  and  bromomethylethyloxazoJone,    '       -m^^  ' 

which  crystallises  in  bnlkv,  highly  refractive  octahedra,  insoluble  in 
water,  V)ut  soluble  in  alcohol,  ether,  or  chloroform.  It  melts  at  41°, 
and  cannot  be  distilled  even  in  a  vacuum.  It  dissolves  in  solutions 
of  alkali  hydrogen  sulphites,  and  yields  a  crystalline  compound  with 
livdroxvlamine  hydrochloride.  Sodium  amalgam  removes  all  the 
biomine  and  yields  two  crystalline  products.  C.  H.  B. 

Azonium  Bases.  By  0.  N.  Witt  {Ber.,  24,  L3U).  —  The 
method  for  the  synthesis  of  azonium  bases  recently  published  by 
Kehrmann  and  ^lessinger  (this  vol.,  p.  94-3)  has  been  described  four 
years  ago  by  tlie  aathcr  (Abstr.,  1887,  729). 
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Azonium  Bases.  By  F.  Kehkmann  and  J.  Messinoer  (Ber.,  24, 
1799). — A  reply  to  tlie  communication  of  O.  N  Witt  (preceding 
abstract),  in  which  the  latter  claims  priority  for  the  reaction  for  pre- 
paring azonium  bases  described  a  short  time  ago  by  the  authors  (this 
vol.,  p.  945).  They  express  their  regret  at  their  ovei'sight  of  Witt's 
previous  paper.  H.   Gr.   C. 

Azonium  Bases.  By  F.  Kehrmaxx  and  J.  Me.ssinger  {B^r.,  24, 
1874 — 187'j  ;  compare  preceding  abstracts). — The  compound  obtained 
by  the  interaction  of  benzile  and  pbenylorthophenylenediamine  is 
quite  different  from  that  obtained  from  benzoin  and  phenylorthophenyl- 
enediamine  ;  the  latter  compound,  prepared  according  to  the  method 
of  0.  Fischer,  melts  at  116 — 117°  with  previous  softening,  is  insoluble 
in  water  and  dilute  mineral  acids,  but  dissolves  in  alcohol  with  a 
bluish-green  fluorescence.  The  salts  are  blood-red,  and  readily 
undergo  dissociation  on  the  addition  of  water.  The  relations  between 
the  azonium  bases,  the  quinoxaline  ba.ses,  and  the  indnlones  are 
shown  by  the  following  formulae  : — 


N=zz=CPh .  Nii=CPh 

NPh(OH):CPh'  ^    ^^NPh-CHPh' 


.\zoniiim  base  from  benzile  Quinoxaline  base  from  benzoin 

and  phenjlphenjlenediamine.  and  phenylphenjlenediamine. 


Indulone  from  oxyquinone  and 
plienTlphenylenediamine. 


J.  B.  T. 


A  New  Class  of  Fluorescent  Colouring  Matters  of  the 
Quinoxaline  Series.  By  O.  Fischer  and  M.  Busch  (Ber.,  24  , 
1870 — 1874;  compare  this  vol.,  p.  747). — Eeference  is  made  to  a 
recent  paper  by  O.  N.  Witt  (Ber.,  24,  loll),  regarding  the  identity 
of  these  quinoxaline  derivatives  with  the  azonium  bases ;  since  the 
latter  compounds  contain  oxygen,  whilst  the  former  do  not,  Witt's 
claim  appears  to  be  a  mistake. 

l-2-;^-Triphenyl-l-2-liydronaphthaquinoxaline,  prepared  from  benz- 
oin and  /J-phenylorthonaphthylenediamine,  when  treated  with  ferric 
chloride,  is  converted  into  the  corresponding  azonium  base 

^'"^^^<xph(OH):cPh' 

which  crystallises  from  alcohol  in  yellow,  lustrous  prisms,  and  melts 
at  167°  with  previous  softening  at  162".  The  solution  in  alcohol, 
benzene,  or  ether  exhibits  a  yellowish-green  fluorescence  ;  the  addition 
of  hydrochloric  acid  to  an  alcoholic  solution  of  the  base  produces  a 
yellow  colour.  The  normal  salts  are  strongly  fluorescent  in  aqueous 
solution,  but  this  disappears  on  adding  mineral  acids.  The  nitrate 
is  sparingly  soluble  in  water,  and  is  deposited  in  yellow  crystals  ;  the 
hydrcrhloride  crystallises  from  dilute  alcohol  in  dark-yellow  needles. 

VOL.  LX.  4    e 
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The  same  base  is  also  formed  by  beating  benzoin  and  /3-pbenylortho- 
napbthylenediamine  with  zinc  chloride  at  200°  ;  the  zinc  chloride  acts, 
therefore,  like  acids  and  facilitates  the  oxidation  of  intermediate 
hydro-derivatives. 

1-3-DiphenyIethonaphthazonium.  hrotnide  is  prepared  by  'heating 
bromacetophenone  with  _5-phenylorthonaphthy]euediamine  in  alco- 
holic solution  for  a  short  time  ;  it  crystallises  in  lustroas,  yellow 
plates,  and  exhibits  a  yellowish-green  fluorescence  when  dissolved  in 

'Pj'  nPli 

dilute  alcohol.    The  corresponding  hydroxide,  CioHg^  frxj\-nu 

is  obtained  by  the  action  of  soda  on  the  preceding  compound,  and  is 
deposited  from  alcohol  in  lustrous,  transparent  crystals  melting  at 
148°  with  previous  softening  at  100°.  In  glacial  acetic  acid  or  alco- 
holic solutions,  the  base  is  highly  fluorescent,  but  does  not  show  this 
property  when  dissolved  in  ether,  benzene,  or  light  petroleum.  The 
nitrate  crystallises  in  yellow,  silky,  lustrous  needles,  and  is  sparingly 
soluble  in  cold  water.  J.  B.  T. 

Formation,  Properties,  and  Constitution  of  Osotriazoles. 
By    H.    V.     Pechmann     (Annalen,    262,     265 — 277).  —  Osotriazole, 

I     ",    ^NH,  is  one  of  the  four  isomeric  compounds  which  can,  theo- 

reticallv,  be  derived  from  pyrroline  by  substituting  two  CH- 
groups  by  two   atoms  of  nitrogen  ;  derivatives  of  two  of  the  three 

remaining    isomerides,    namely,    of    triazole,      I  ]>NH,    and    of 

IST'CTT 
pyrrodiazole,     ^r-nzj^^'    ^^^    know^n,     but    the    fourth    isomeride, 
^  .CH 

N N 

I      .        ^NH,  and  its  derivatives  have  not  yet  been  prepared. 
CHICH 

Three  derivatives  of  osotriazole  have  been  previously  described 
(Abstr.,  1888,  1287)  as  "  osotriazone  "  derivatives  ;  the  more  suitable 
term  osotriazole  w411  be  used  in  futui-e. 

Osotriazole  derivatives  containing  a  hydrocarbon  radicle  in  the 
place  of  the  hydrogen  of  the  imido-group  are  formed,  or  can  be 
obtained,  by  the  following  reactions: — (1.)  By  boiling  osotetrazones 
with  acids  (he.  cit.)  ;  the  yield  is  about  20  per  cent,  of  the  theoretical. 
(2.)  By  the  decomposition  of  the  phenylosazones,  either  by  boiling 
with  acids  or  by  dry  distillation  ;  the  yield  is  small  in  both  cases. 
(3.)  By  treating  hydrazoximes  with  phosphorus  pentachloride  (yield 
about  20  per  cent,  of  the  theoretical),  acetic  anhydride  (yield  25  per 
cent,  of  the  theoretical),  or  very  dilute  alkalis  (yield  about  50  per 
cent,  of  the  theoretical).  (4.)  By  the  elimination  of  alcohol  fi'oui 
hydrazoximes  which  are  derived  from  a  secondary  hydrazine  contaiu- 
ino-  at  least  one  fatty  radicle ;  the  yield  in  the  only  case  yet  investi- 
gated is  at  least  80  per  cent,  of  the  theoretical. 

The  reactions  (3)  and  (4)  are  fully  described  in  the  following 
abstracts. 

The  osotriazole  derivatives  are  yellowish  or  colourless  oils,  having 
a  slight  alkaloid-like  smell ;  they  boil  at  a  temperature  above   200° 
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without  decomposition,  and  solidify  at  a  low  temperature.  Osofcri- 
azole  itself  is  a  feeble  acid,  but  its  ?i-alkyl  derivatives  are  weak  bases. 
7i-Phenylosotriazole  and  its  alkyl  substitution  products  have,  gener- 
ally speaking,  the  properties  of  aromatic  compounds,  and  form  nitro-, 
amido-,  and  sulpbonic  acid  derivatives ;  on  oxidation,  the  fatty  alcohol 
radicle  is  converted  into  the  carboxyl-group,  which  can  be  eliminated 
by  the  usual  methods. 

The  reaction  with  diazobenzene  salts  previously  described  (loc.  cit.) 
is  not  given  by  pure  osotriazoles. 

The  constitution  of  the  osotriazoles  is  proved  by  their  methods  of 
formation  and  by  their  properties.  F.  S.  K. 

Methyl- ?Nplienylosotriazole  and  its  Derivatives.  By  A.  Jonas 
and  H.  v.  Peciimaxn  {Annalen,  262,  277 — 302). — The  acetyl  deriva- 
tive NHPhiCMe-CHlX'OAc  is  best  prepared  by  adding  dry,  finely- 
divided  methylglyoxalphenylhydrazoxime  (Abstr.,  1889,  47)  to  acetic 
anhydride  (8  parts)  heated  at  50°,  stirring  vigorou.sly  until  the  acetate 
begins  to  separate  out  with  development  of  much  heat,  and  then  im- 
mediately cooling  in  a  freezing  mixture  with  constant  stirring,  so 
that  the  temperature  does  not  rise  above  70 — 80°.  After  about 
10  minutes,  the  whole  solidifies ;  the  product  is  then  mixed  with 
water,  kept  until  the  acetic  anhydride  is  decomposed,  and  finally 
washed  with  water.  It  crystallises  from  dilute  alcohol  in  long,  flat, 
colourless  needles,  melts  at  163',  and  is  readily  soluble  in  acetone, 
chloroform,  boiling  alcohol,  glacial  acetic  acid,  and  benzene,  but  more 
sparingly  in  light  petroleum,  ether,  and  carbon  bi-sulphide,  and  in- 
soluble in  water  and  cold  dilute  soda ;  when  heated  alone  or  with 
acetic  anhydi-ide,  it  is  converted  into  methylphenylosotriazole. 

Methyl- /«-phenylo.sotriazole,  previously  described  as  an  osotriazone 
derivative  (Abstr.,  1888,  1237),  is  best  prepared  by  boiling  the  crude 
acetyl  derivative  of  methylglyoxalphenylhydrazoxime  (100  grams, 
2  parts)  with  crystalline  sodium  carbonate  (1  part)  and  water 
(30  parts)  for  24  hours ;  after  adding  a  little  soda,  the  oily  osotri- 
azole  is  distilled  with  steam  to  free  it  from  resinous  substances, 
methylglyoxalphenylhydrazoxime  (10  grams),  and  the  hydrazone  of 
pyruvic  acid  (10  grams),  and  the  distillate  tre^ited  with  small  quanti- 
ties of  an  alkaline  solution  of  potassium  permanganate  until  a  per- 
manent coloration  is  produced.  The  peroxide  of  manganese  is  then 
dissolved  by  the  addition  of  sodium  sulphite  and  .sulphurio  acid,  the 
o.striazole  distilled  with  steam,  extracted  with  ether,  and  purified  by 
fractional  distillation ;  the  yield  is  about  50  per  cent,  of  the  acetyl 
derivative  employed.  It  boils  at  149 — 150°  under  a  pressure  of 
60  mm.,  at  242"  under  the  ordinary  atmospheric  pressure,  and  its  sp. 
gr.  is  1-1071,  1774°. 

Trinitromethyl-n-pheyiylosotriazole,  C9H6X3(X02)3,  is  obtained  when 
the  preceding  compound  is  introduced  into  well-cooled,  fuming  nitric 
acid  (5  parts),  concentrated  sulphuric  acid  (0  parts)  aradually  added, 
and  the  mixture  then  kept  at  70 — SO''  until  a  small  portion  imme- 
diately solidifies  when  treated  with  water.  It  crystallises  from  alco- 
hol in  long,  colourless  needles,  melts  at  138°,  and  is  readily  soluble  in 
ether,  glacial  acetic  acid,  acetone,  chloroform,  carbon  bisulphide,  and 

4  e  2 
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hot  alcohol,  but  only  very  sparingly  in   boiling  \rater,   and  insoluble 
in  cold  water  and  light  peti-oleura. 

Methyl-n-phenylosotriazolesulphonic  acid  is  formed,  with  development 
of  heat,  when  the  osotriazole  is  dissolved  in  fuming  sulphui'ic  acid  ; 
the  barium  salt  is  only  moderately  easily  soluble  in  cold  water,  and 
the  sodium  salt  crystallises  from  cold  water  in  colourless,  hexagonal 
plates. 

»i-Phenvlosotriazolecarboxylic  acid  (20  grams)  is  produced,  together 
with  the  corresponding  amide  (.50  grams),  small  quantities  of  the 
nitrile,  and  phenylosotriazaldoxime  (10  gi'ams),  when  the  acetyl  de- 
rivative, XOH:CH-C(NoHPh)-CH:N-OAc  (lUO  grams),  prepared  from 
dinitrosoacetonehydrazone  exactly  as  described  in  the  case  of  the 
glyoxalhydrazoxime,  is  boiled  with  10  per  cent,  sodium  carbonate 
(1  litre)  for  24  hours;  on  cooling,  the  oily  mixture  of  the  neutral 
products  solidifies  to  a  mass  of  crystals,  and  is  separated  from  the 
alkaline  solution  of  the  acid  by  filtration.  The  filtrate  is  treated  first 
with  potassium  permanganate,  and  then  with  sodium  sulphite  and 
salphui'ic  acid  as  described  above,  and  the  precij^itated  acid  sepa- 
rated by  filtration.  The  crystalline  mixture  of  the  neutral  products 
is  agitated  with  soda  to  dissolve  the  aldoxime,  and  the  insoluble 
i-esidue  then  dissolved  in  boiling  benzene,  from  which,  on  cooling,  the 
amide  is  deposited  almost  completely,  w^hilst  the  nitrile  remains  in 
solution.  When  the  acid  is  the  desired  prdouct,  this  separation  is  un- 
necessary ;  the  mixture  of  acid  and  neutral  products  is  boiled  with) 
soda  until  the  evolution  of  ammonia  is  at  an  end  and  the  amide  and 
nitrile  are  completely  converted  into  the  acid,  and  the  cold  solution 
is  saturated  with  carbonic  anhydride  to  precipitate  the  aldoxime. 
The  filtrate  is  then  treated  Avith  potassium  permanganate,  and  the 
:icid  isolated  as  before ;  the  yield  of  acid  is  65  gi^ams,  and  of  ald- 
oxime 8  grams.  In  the  above  reaction,  the  first  product  is  phenyloso- 
triazaldoxime ;  this  compound  is  converted  into  the  nitrile  by  the 
elimination  of  water,  then  into  the  amide,  and  finally  into  the  acid. 

Ti-Phenylosotriazolecarhoxylic  acid  prepared  in  this  way  melts  at 
191 — 192°,  and  is  identical  with  the  acid  obtained  by  oxidising  methyl- 
phenylosotriazole  {loc.  cit.).  The  potassium  salt,  CgHgNaOaK  -^  HsO,. 
crystallises  from  90  per  cent,  alcohol  in  efilore.scent  plates.  The  barium 
salt,  (CiH6N30o)2Ba  -\-  2H2O,  crystallises  from  hot  water  in  trans- 
parent plates  ;  the  cadmium  salt,  (C9HcN302)2Cd  +  2H2O,  in  long,, 
colourless  needles.  The  methyl  salt,  C10H9N3O2,  prepared  by  passing 
hydrogen  chloride  into  a  methyl  alcoholic  solution  of  the  acid,  ciys- 
tallises  from  methyl  alcohol  in  long,  colourless  needles,  melts  at 
89 — 90°,  boils  at  285 — 286°,  and  is  soluble  in  most  ordinary  solvents. 
The  etliijl  salt,  CiiHnN302,  crystallises  in  lustrous  needles,  melts  at 
59°,  and  boils  at  305—307°. 

When  phenylosotriazole  or  its  homologues  is  treated  with  sodium 
in  boiling  alcoholic  solution,  it  seems  to  be  converted  into  hydro- 
derivatives  ;  traces  of  ammonia  and  aniline  are  formed,  but  no  fatty 
diamine.  Phenylosotriazolesulphonic  acid  is  decomposed  by  sodium 
amalgam  in  boiling  alcoholic  solution,  yielding  ammonia  and  sulph- 
anilic  acid,  but  fatty  diamines  are  not  formed.  When  phenylosotri- 
azolecarboxylic  acid   (10  grams)  is  treated  with  4  per  cent,  sodium 
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amalgam  (280  grams)  in  alkaline  solution,  it  is  decomposed  into 
hydrogen  cyanide  and  plienylliydrazidoaceticacid  (5  grams);  the  last- 
named  compound  melts  at  l.")'.i°,  and  is  identical  with  the  acid 
obtained  by  Elbers  (Annalen,  227,353)  by  the  reduction  of  the  hydr- 
azone  of  glyoxylic  acid. 

CH'N 

u-Phenylosotriazole,   i      *    >NPh,  is  obtained,  together  with  aniline 
CHIN 

and  hydrogen  cyanide,  when  the  silver  salt  of  phenylosotriazole- 
carboxylic  acid  is  submitted  to  dry  distillation  ;  the  yield  is  3  grams 
from  15  grams  of  the  silver  salt.  It  can  also  be  prepared  by  warming 
glyoxalosotetrazone  (Absti\,  1888,  1287)  with  ferric  chloride  and 
hydrochloric  acid  until  it  is  completely  converted  into  a  brown  oil  ; 
the  yield  is  3'5  grams  from  20  grams  of  the  crude  tetrazone.  It  is 
an  almost  colourless  oil,  boils  at  223 — -22-i°  (716  mm.),  and  is  volatile 
with  steam  ;  it  is  readily  soluble  in  ordinary  organic  solvents  and  in 
concentrated  mineral  acids,  but  only  sparingly  in  water,  dilute  acids, 
and  alkalis.  It  is  not  acted  on  by  potassium  permanganate.  When 
boiled  with  sodium  in  alcoholic  solution,  it  gives  a  solution  which 
gradually  turns  red  on  cooling.  The  ?n7/-o-compound,  CsHgNs'NOs,  is 
formed  when  the  osotriazole  is  treated  with  well-cooled,  fuming  nitric 
acid,  and  the  mixture  then  warmed  for  a  few  minutes  on  the  water- 
bath;  it  crystallises  from  alcohol  in  colourless  needles,  melts  at 
183 — 184°,  and  is  readily  soluble  in  ether,  acetone,  chloroform,  and 
benzene. 

n.-Phenylosotriazolecarboxylamide,     I  ^C'CO'NHs,  prepared  as 

described  above,  crystallises  from  w^ater  in  lustrous  needles,  melts  at 
143"5°,  and  is  readily  soluble  in  alcohol,  ether,  acetone,  chloroform, 
glacial  acetic  acid,  and  hot  benzene,  but  only  sparingly  in  light 
petroleum ;  on  distillation  with  zinc-dust,  it  is  converted  into  the 
corresponding  nitrile. 

«-Phenylosotriazaldoxime,  '^l   '        ]>>C'CH;JS'OH  (see  above),  melts 

at  115°  (compare  Pechmann  and  Wehsarg,  Abstr.,  1889,  35). 

■vr  •  pfl 

n-Phenylosotriazaldehyde,      I  '         ^C'CHO,    is   formed    when    the 

aldoxime  is  boiled  for  a  short  time  with  dilute  sulphuric  acid ;  the 
product  is  distilled  with  steam  and  purified  by  dissolving  it  in  a 
solution  of  sodium  hydrogen  sulphite.  It  melts  at  70",  distils  with- 
out decomposition,  and  is  soluble  in  most  ordinary  solvents  except 
water  ;  it  has  a  pungent  odour,  gives  the  usual  reactions  of  aldehydes, 
and  dissolves  unchanged  in  dilute  alkalis.  The  hydrazone,  C15H13N5, 
is  precipitated  on  adding  phenylhydrazine  to  a  dilute  aqueous  solution 
of  the  aldehyde ;  it  crystallises  from  alcohol  in  colourless  plates, 
sinters  together  at  109 — 110°,  and  melts  between  118°  and  140° 
according  to  the  manner  in  which  it  is  heated.  It  is  readily  soluble 
in  alcohol,  ether,  acetone,  glacial  acetic  acid,  chloroform,  benzene,  and 
carbon  bisulphide,  but  only  sparingly  in  light  petroleum,  and  insoluble 
in  water  and  dilute  soda  ;   it  dissolves  in  concentrated  sulphuric  acid, 
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yielding  a  jellowisli-red  solulion,  which  turns  dark  blue  on  the  addi- 
tion of  ferric  chloride. 

n-Phenylosofriazyl  alcohol,    I         ^C'CHj'OH,  is  formed,  together 

with  phenylosotriazolecai'hoxjlic  acid,  when  the  aldehyde  is  treated 
with  soda  at  the  ordinary  temperature.  It  crystallises  from  a  mix- 
ture of  chloroform  and  light  petroleum  in  small,  colourless  prisms, 
melts  at  67°,  and  is  very  readily  soluble  in  alcohol,  ether,  glacial 
acetic  acid,  acetone,  and  hot  light  petroleum,  but  rather  more 
sparingly  iu  chloroform  and  benzene,  and  oidy  very  sparingly  in  cold 
water ;  it  dissolves  unchanged  in  warm,  dilute  soda,  and  with  con- 
centrated sulphuric  acid  it  gives  a  pale-yellow  solution. 

C^jano-n-pheuylosotriazole,  I  '  ^C'CN,  is  formed  in  the  prepara- 
tion of  phenylosotriazolecarboxylic  acid  as  described  above  ;  it  can 
also  be  obtained  by  distilling  the  corresponding  amide  with  zinc- 
dust,  and  by  treating  glyoxylylcyanosotetrazone  (Abstr.,  1889,  47) 
with  acids,  but  it  is  best  prepared  by  boiling  the  acetyl  derivative 
of  dinitrosoacetonehydrazone  with  acetic  anhydride  for  about  two 
hours.  It  crystalli.ses  from  dilate  alcohol  in  colourless  plates,  melts 
at  94'5°,  and  boils  at  190 — 192°  under  a  pressure  of  60  mm. ;  it  has 
an  odour  recalling  that  of  benzonitrile,  is  readily  volatile  with  steam, 
and  dissolves  freely  in  ether,  acetone,  glacial  acetic  acid,  chloro- 
form, benzene,  and  carbon  bisulphide,  but  is  only  sparingly  soluble 
in    cold    alcohol  and    liglit    petroleum,    and    insoluble  in  water  and 

dilute  alkalis. 

■^  •  r^TT 

n-PhenylosotriazolethiaTnide,     I  ^CS-NHo,    is    precipitated    in 

NPh'N 

long,  yellowish  needles  when  hydrogen  sulphide  is  passed  for  some 
time  into  a  hot  ammoniacal  solution  of  the  nitrile,  and  the  solution 
then  mixed  with  water ;  it  melts  at  131 — 132°,  darkens  on  exposure 
to  the  air,  and  is  readily  soluble  in  ether,  alcohol,  acetone,  chloroform, 
glacial  acetic  acid,  and  carbon  bisulphide,  but  more  sparingly  in 
light  petroleum,  and  insoluble  in  cold  water. 

n-Phenylosotriazylamine,  -L-p.   ^^C'CH2'NH2,  can  be  obtained  by 

reducing  the  thiamide  with  zinc  and  hydrochloi-ic  acid  in  alcoholic 
solution,  and  decomposing  the  product  with  soda.  Tt  is  a  colour- 
less oil,  boils  at  222 — 223°  under  a  pressure  of  100  mm.,  and  is 
readily  soluble  in  alcohol,  ether,  acetone,  and  chloioform,  but  onlj- 
sparingly  in  water  and  light  petroleum.  It  absorbs  cai'bonic  an- 
hydride from  the  air  with  great  avidity,  being  thereby  converted 
into  a  crystalline  carlmnate  of  the  composition  (C9HioN4)2,H2CO;i. 
The  hydrochloridf',  CgHmNjjHCl,  crystallises  from  cold  water  in 
plates,  melts  at  '228 — 229°,  and  is  readily  soluble  in  alcohol  and 
water.  The  platinochloride,  (C9HioN4)n,H2PtCh,,  crystallises  from 
water  in  long,  yellow  prisms,  and  is  readily  soluble  in  hot,  but  only 
sparingly  in  cold,  water.  The  tartrate  forms  well-defined,  trans- 
parent crystals.     On  adding  carbon  bisulphide  to  an  ethereal  solution 
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of  the  base,  a  compound  meltiBf^  at  122 — 123°  is  precipitated ; 
niti'ous  acid  converts  the  base  into  the  alcohol  described  above. 

F.  S.  K. 

Homologues  of  ?i-Phenylosotriazole.  By  0.  Baltzeu  and  H. 
V.  Pkcumaxn  {Anualen,  262,  .'>U2 — 313). — Biacetijlphenylhydrazacet- 
oxirae,  NoHPhiCMe'CMeiN'OAc,  is  prepared  from  diacetylphenyl- 
hydrazoxime,  exactly  as  described  in  the  case  of  methylglyoxalhydr- 
azoxime  (compare  preceding  abstract)  ;  it  crystallises  from  alcohol  in 
yellowish  plates  and  melts  at  171°. 

Dimetliyl-«-pheuylosotriazole,  previously  described  as  an  osotri- 
azone  derivative  (Abstr.,  1888,  1287),  is  best  prepared  by  boiling  the 
preceding  compound  with  sodium  cai-bonate  ;  the  product  is  separated 
from  regenerated  diacetylphenylhydrazoxime  and  obtained  in  a  pure 
condition  by  the  same  methods  as  those  used  in  the  case  of  methyl 
phenylosotriazole  (compare  preceding  abstract)  ;  the  yield  is  30  per 
cent,  of  the  hydrazoxime  employed. 

Diacetyldiphenylh^ih-azoxivie,  NPhi'NiCMe'CMeiNOH,  crystallises 
in  small,  colourless  prisms  and  melts  at  126 — 127°  ;  it  cannot  be  con- 
verted into  an  osotriazole  derivative  under  any  conditions. 

Diacefylmethylphenylhydrazoxime,  NMePh*N!CMe*CMe!NOH,  is 
precipitated  as  an  oil  on  adding  a  solution  of  methvlphenylhydrazine 
sulphate  (34  grams)  and  sodium  acetate  (55  grams)  in  water 
(310 — 360  grams)  and  glacial  acetic  acid  (20  grams)  to  a  solution  of 
methylnitrosoacetone  (20  grams)  in  water  (120  grams)  ;  the  yield  is 
quantitative.  It  crystallises  from  dilute  alcohol  in  yellowish  needles, 
melts  at  105'5°,  and  dissolves  in  alkalis  and  acids  with  a  yellow 
coloration ;  it  is  decomposed  by  boiling  dilute  sulphuric  acid  with 
formation  of  diacetyl,  and  it  gives  a  cherry-red  coloration  with  nitrous 
acid ;  its  solution  in  concentrated  sulphuric  acid  is  coloured  red  on 
the  addition  of  ferric  chloride.  The  acetyl  derivative  is  a  liquid. 
When  diacetylmethylpheuylhydrazoxime  is  boiled  with  acetic  an- 
hydride, it  is  decomposed  into  dimethyl-'/i-pheuylosotriazole  and  methyl 
alcohol ;  the  yield  of  the  former  is  more  than  80  per  cent,  of  the 
theoretical. 

Dinitrodiinethyl--a.-p]ienylosotriazole,  CioH9N3(N03)2,  is  formed  when 
a  solution  of  the  osotriazole  in  concentrated  nitric  acid  (6  parts)  is 
mixed  with  concentrated  sulphuric  acid  (9  parts) ;  it  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  139°.  A  mixture  of  warm, 
fuming  nitric  acid  and  concentrated  sulphuric  acid  converts  the  oso- 
triazole into  a  compound,  probably  a  trinitro-derivative,  which  melts 
at  227°. 

]sr:cMe 

Methyl-n-phenylosotriazolecarhoxylic     acid,       I  ,^C'COOH       (5 

grams),  is  formed,  together  with  w-phenylosotriazoledicarboxylic  acid 
(2  grams),  when  dime  thy  Iphenylosotriazole  (10  grams)  is  boiled  with 
an  alkaline  solution  of  potassium  permanganate  (40  grams)  for  12 
hours;  the  two  compounds  are  separated  by  taking  advantage  of  the 
fact  that  the  sodium  salt  of  the  monocarboxylic  acid  is  soluble,  that 
of  the  dicarboxylic  acid  insoluble,  in  alcohol.  It  crystallises  from 
dilute  alcohol  in  long  needles,  melts  at  198°,  and  is  readily  soluble  in 
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alcohol,  but  only  sparingly  in  water.  The  silver  salt,  CioHgNsOaAg,  is 
a  colourless  compound,  sparingly  soluble  in  hot  water.  The  calcium 
salt  and  the  barium  salt  crystallise  from  hot  water  in  small  needles ; 
the  zinc,  manganese,  and  cadmium  salts  are  only  sparingly  soluble  in 
boiling  water. 

Ethyl  methylphenylhydrazonitrosoacetoacetate, 

NMePh-N:CMe-C(NOH)-COOEt, 

prepared  by  treating  ethyl  nitrosoacetoacetate  with  methylphenyl- 
hydrazine,  separates  from  a  mixture  of  chloroform  and  light  petroleum 
in  the  foi-ni  of  a  light-yellow,  crystalline  powder,  and  melts  at 
77 — 80° ;  when  it  is  boiled  with  acetic  anhydride,  and  the  product 
hydrolysed  with  soda,  niethylphenylosotriazolecarboxylic  acid  is  ob- 
tained; the  yield  is  almost  quantitative. 

N'C'COOH 
Flienylosotriazoledicarhoxylic  acid,  NPh<::^       i  p,„  „^3-    (see    abovej, 

separates  fi'om  boiling  water  in  the  form  of  a  colourless,  crystalline 
powder,  and  melts  at  255 — 256°  with  liberation  of  water  and  forma- 
tion of  the  anhydride  (m.  p.  104°)  ;  it  gives  the  fluorescein  reaction 
with  resorcinol.  The  silver  salt,  CinHsNjOiAg^,  crystallises  from  boil- 
ing water  in  thread-like  forms.  The  calcium  salt  and  the  cadmium 
salt  are  only  sparingly  soluble,  but  the  zinc  salt  and  the  manganese 
salt  are  readily  soluble,  in  water. 

AcetyJp7-opionyl-ocl3-phe7iylhydrazacetoxinie,  ]S"2HPh!CMe'CEt!N*0Ac, 
prepared  from  ethyl  ethylacetoacetate,  crystallises  from  alcohol  in 
long,  colourless  needles  and  melts  at  147 — 148°. 

CEt:N 
Methylethyl-n-phenylosotriazole,   I  .^■NPh,  is  obtained  by  boil- 

ing the  preceding  compound  with  water;  it  melts  below  0°  and  boils 
at  270°.  The  dinitro-deriYSLtiye,  CiiHnN'3(N"02)2,  crystallises  from 
alcohol  in  lustrous  needles  and  melts  at  113°.  When  methylethyl- 
phenj-losotriazole  is  treated  with  an  alkaline  solution  of  potassium 
permanganate,  it  is  rapidly  oxidised,  yielding  methylphenylosotriazole- 
carboxylic  acid  (m.  p.  198°)  and  small  quantities  of  a  dicarboxj-lic 
acid.  F.  S.  K. 

Osotriazole.  By  0.  Baltzer  and  H.  v.  Pechmann  (Annalen,  262, 
314 — 323) . — Nitro-n-phenylosotriazolecarboxylic  acid, 

cooH-c<^l£rj;^>N-C6H4-]S"Oo, 

is  obtained  when  pheuylosotriazolecarboxylic  acid  (compare  Jonas 
and  Pechmann,  this  vol.,  p.  1111)  is  dissolved  in  fuming  nitric  acid 
(10  parts),  the  solution  kept  for  half  an  hour  and  then  poured  on  to 
ice ;  it  crystallises  from  glacial  acetic  acid  in  yello  wish  needles,  melts 
at  236'',  and  is  soluble  in  hot  alcohol,  but  more  sparingly  in  ether, 
chloroform,  and  boiling  water.  The  ammonium  salt  crystallises  in 
long  needles,  and  is  compai'atively  sparingly  soluble,  but  the  sodium 
salt  and  the  potassium  salt  are  readily  soluble,  in  Avater ;  the  salts  of 
the  heavy  metals  are  insoluble. 
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Amido-w-fhenylosotriazolecarhoxxjlic  acid,  C9H6N302'NH2,  is  prepared 
by  reducing  the  nitro-compound  witli  stannous  chloride  and  hydro- 
chloric acid ;  it  separates  from  glacial  acetic  acid  in  the  form  of  a 
colourless,  crystalline  powder,  and  from  dilute  alcohol  in  needles, 
melts  at  252''  with  decomposition,  and  is  readily  soluble  in  hot  water, 
the  solution  darkening  on  boiling.  In  aqueous  solutions  of  the  acid,  a 
solution  of  bleaching  powder  produces  first  a  reddish-brown  coloration 
and  then  a  yellow,  flocculent  precipitate.  The  ammonium  salt  crystal- 
lises from  alcohol  in  long,  flat  needles ;  the  calcium,  barium,  and 
manganese  salts  crystallise  well,  but  the  salts  of  most  of  the  heavy 
metals  are  insoluble. 

Osotriazolecarboxylic  acid,    I  '     „>C'COOH,    is    formed,    together 

with  a  considerable  quantity  of  another  acid,  probably  an  azoxy- 
derivative,  Avhen  a  warm  saturated  solution  of  potassium  permangan- 
ate is  added  to  a  warm,  dilute  alkaline  solution  of  the  amido-acid 
until  a  permanent  coloration  is  produced ;  after  decolorising  with 
alcohol,  the  filtered  solution  is  concentrated  by  evaporation,  acidified 
with  acetic  acid,  and  the  oxalic  acid  precipitated  with  calcium  chloride ; 
the  filtrate  is  then  treated  with  a  solution  of  copper  acetate  in  slight 
excess,  the  precipitated  copper  salt  washed  well  with  cold  water, 
<iecomposed  with  hydrogen  sulphide,  and  the  filtered  solution  evapo- 
rated, when  the  osotriazolecarboxylic  acid  is  deposited  in  grey  crystals. 
It  separates  from  water  in  the  form  of  a  colourless,  crystalline  powder, 
melts  at  211'',  decomposes  at  a  higher  temperature  with  evolution  of 
carbonic  anhydride,  and  is  readily  soluble  in  boiling  water,  but  only 
.sparingly  in  alcohol  and  cold  water,  and  practically  insoluble  in  ether, 
chloroform,  glacial  acetic  acid,  and  acetone.  It  is  only  very  slowly 
■oxidised  l)y  potassium  permanganate,  is  not  acted  on  by  nitrous  acid, 
or  by  boiling  fuming  nitric  acid,  and  crystallises  unchanged  from  hot 
hydrochloric  acid.  The  calcium  salt,  (C3H2N302)2Ca  +  2H2O,  crystal- 
lises from  hot  water  in  prisms ;  the  salts  of  the  alkalis  are  readily 
soluble  and  the  silver  salt  is  explosive. 

Osotriazole,  X.jj.t.j'^^^,  can  be  prepared  by  distilling  the  dry 
Cii.N 
carboxylic  acid,  in  small  quantities  at  a  time,  from  a  retort  heated  at 
230 — 240"  in  a  metal-bath ;  if  the  retort  is  heated  ov^erthe  free  flame, 
explosions  are  liable  to  occur ;  the  yield  is  almost  quantitative.  It  is 
a  colourless  oil,  having  a  slight,  alkaloid-like  smell,  and  a  sweetish, 
repulsive  taste;  it  melts  at  22-5°,  boils  at  203 — 204°  (715  mm.),  and 
is  soluble  in  water  and  most  ordinary  solvents,  except  light  petroleum, 
in  all  proportions  ;  the  aqueous  solution  has  a  neutral  reaction.  The 
hydrochloride,  CaHaXajHCl,  is  a  colourless,  crystalline  powder,  and  is 
decomposed  by  w^ater;  the  platinochloride  is  very  unstable.  The 
silver  derivative,  C2H2N3Ag,  is  precipitated  on  adding  silver  nitrate  to 
an  aqueous  solution  of  osotriazole ;  it  is  insoluble  in  ammonia,  but 
soluble  in  nitric  acid,  and  it  explodes  when  heated.  The  compound 
C2H2N3HgCl,  prepared  by  i^recipitating  a  solution  of  osotriazole  wdth 
mercuric  chloride,  crystallises  in  lustrous  needles,  is  soluble  in  hydro- 
chloric acid,  and  burns  when  heated  on  platinum  foil,  leaving  a  very 
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voluminous  ash.  In  an  aqueous  solution  of  osotriazole,  copper  sulph- 
ate produces  a  blue  precipitate  which  dissolves  in  excess  of  the 
reagent,  yielding  a  blue  solution;  a  calcium  derivative,  which  is 
decomposed  by  carbonic  anhydride,  is  formed  when  calcium  hydr- 
oxide js  added  to  an  aqueous  solution  of  osotriazole.  Sodium  dis- 
solves in  an  ethereal  solution  of  osoti-iazole,  yielding  a  solid  sodium 
derivative. 

JBenzoylosotriazole,  Att.-vt^-^-'^^'  ^'^   precipitated  in   the   form  of  a 

colourless,  crystalline  powder,  when  an  aqueous  solution  of  osotriazole 
is  shaken  with  10  per  cent,  soda  and  benzoic  chloride ;  it  separates 
from  chloroform  and  ether  in  lustrous  crystals,  melts  at  100°,  and  is 
decomposed  by  soda  and  by  boiling  alcohol.  The  corresponding 
acetyl  derivative  is  a  colourless  liquid.  F.  S.  K. 

Alkylation  of  Secondary  and  Primary  Bases  by  Potassium 
Alkyl  Sulphates.  By  M.  Passon  (Ber.,  24,  1678— 1682).— J/e//;?/? 
coniine  is  obtained  by  adding  a  concentrated  solution  of  potassium 
methyl  sulphate  (25  grams)  to  a  concentrated  solution  of  coniine 
(9  grams)  and  heating  on  the  water- bath  until  the  mixture  reacts 
neutral.  The  unaltered  coniine  is  separated  by  conversion  into  its 
nitroso-componnd  and  extraction  with  ether ;  the  solution  is  made 
alkaline  and  distilled,  the  base  precipitated  from  the  distillate  Avith 
sodium  hydroxide,  dried  over  potash,  and  distilled.  The  pure  base  is 
a  colourless  oil,  which  floats  on  water,  boils  at  175"5°,  and  smells  like 
coniine.  The  hydrochloride  is  similar  to  coniine  hydrochloride, but  melts 
at  188 — 189°.  When  heated  at  240°,  it  sublimes  in  white  needles,  is 
easily  soluble  in  water  and  alcohol,  crystallises  from  the  latter  in 
beautiful,  white  needles,  and  has  the  same  physiological  action  as 
coniine  hydrochloride.  The  aurochloride  is  insoluble  in  cold,  sparingly 
soluble  in  hot,  water,  and  separates  first  as  an  oil,  afterwards  in  long, 
slender  needles,  and  melts  at  79°.  The  platinochloride  is  easily 
soluble,  insoluble,  however,  in  a  mixture  of  ether  and  alcohol,  and 
melts  at  158—160°. 

Dipropylmethi/lamine  is  obtained  from  normal  dipropylamine  in  a 
similar  way  to  the  above  base.  It  boils  at  117^.  The  jolatinochloride 
crystallises  from  water  in  beautiful,  orange-red  needles  and  melts 
about  200°. 

iJipropylethylamine  is  obtained  in  a  similar  way  to  the  methyl  com- 
pound. The  reaction,  however,  does  not  take  place  so  easily,  and  a 
large  excess  of  potassium  ethyl  sulphate  must  be  used.  It  boils  at 
132 — 134°  and  is  sparingly  soluble  in  water.  The  platinochloride  is 
easily  soluble  in  water,  but  insoluble  in  a  mixture  of  ether  and 
alcohol.  The  aurochloride  is  fairly  easily  soluble  in  water,  crystallises 
in  beautiful  needles,  and  melts  at  96°. 

Dietliylmethylamine,  obtained  in  a  similar  way,  is  a  colourless 
liquid,  smells  like  trimethylamine,  and  boils  at  63 — 65°.  The  hydro- 
chloride forms  large,  colourless  plates,  and  is  extremely  soluble.  The 
aurochloride  crystallises  in  short,  yellow  needles  and  is  fairly  soluble 
in  water.     The  methyldiethylamine,  prepared  from  methylamine  and 
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potassium  ethyl  sulphate,  toils  at   63 — <:>6"  and  gives  a  siiriilar  auro- 
chloride.  E.  C.  R. 

New  Alkaloid  from  Conium  maculatum.  By  A.  Ladknhukg 
and  G.  Apam  (Ber.,  24,  1671 — ItJToj. — The  authors  have  received 
from  E.  Merck  a  new  alkaloid  obtained  from  Coniuvi  maculatum. 
The  preparation  was  a  white  powder,  easily  soluble  in  water,  alcohol, 
ether,  and  benzene,  and  yielded  salts  with  acids.  It  was  purified  by 
distillation  and  by  crystallisation  from  toluene  ;  both  methods  gave 
identical  products.  Analysis  gave  numbers  agreeing  with  the 
formula  C^HnNO.  Since  the  new  base  is  very  like  couhydrine,  and 
probably  has  a  similar  constitution,  the  authors  have  called  it  pseudo- 
conhydrine. 

PseudoconJiydrine  is  a  strong  base,  reacts  alkaline,  yields  easily 
soluble  salts,  boils  at  229 — 231°  (uncorr.  j,  melts  at  100— 102^  and  sub- 
limes in  slender  needles.  It  is,  like  conhydrine,  a  secondary  base, 
since  the  hydrochloride,  when  warmed  with  sodium  nitrite,  yields  a 
nitrosamine.  The  hydrochloride  forms  colourless,  hygroscopic  crystals, 
easily  soluble  in  water  and  alcohol,  and  also  soluble  in  ether.  The 
hydrobromide  crystallises  in  tablets. 

When  pseudoconhydrine  is  heated  with  fuming  hydriodic  acid  and 
amorphous  phosphorus  for  eight  hours  at  ISO'^,  an  iodide  of  the 
formula  CsHkvNIjHI  is  obtained.  It  crystallises  fi'om  water  in 
nodular  aggregates,  darkens  at  143",  melts  at  155^,  and  yields  on 
reduction  a  volatile  base,  but,  owing  to  the  small  amount  of  material, 
this  was  not  examined.  When  heated  with  fuming  hydrochloric  acid, 
it  also  yields  a  base  easily  volatile  with  steam. 

From  the  above  results,  the  authors  conclude  that  pseudocon- 
hydrine belongs  to  the  class  of  alkines,  and  has  a  constitution 
analogous  to  that  of  conhydrine.  The  authors  attempted  to  syn- 
thesise  the  compound  by  reduction  of  the  condensation  product  of 
a-ethylpyridine  with  formaldehyde  with  the  following  results : — 

a-Lutidylalkine,  CsNHi'CHo-CHo-CHo'OH,  is  obtained  by  heating 
a-ethylpyridine  with  formaldehyde  and  water  for  eight  hours  at  16U''. 
The  product  is  freed  from  unaltered  ethylpyridiue  by  steam  distilla- 
tion, extracted  with  chloroform,  the  solution  dried  with  potassium 
carbonate,  the  chloroform  distilled  off,  and  the  residue  distilled  under 
i-educed  pressure.  It  boils  at  128 — 131'  under  17  mm.  pressure,  and 
is  easily  soluble  in  water  and  alcohol,  sparingly  in  ether.  The  plathio- 
chloride,  (C8Hi,NO)o,HoPtCl6,  is  easily  soluble  and  melts  at  142''. 
The  aurochloride  is  sparingly  soluble,  cry.stallises  from  water  in  ill- 
characterised,  yellow  crystals,  and  melts  at  71''. 

cc-Impetidylalkine,  CoXHu/CHo-CHo'CHo'OH,  is  obtained  by  reduc- 
tion of  the  above  base  in  absolute  alcohol  with  sodium.  It  is  purified 
by  extraction  with  ether  and  distillation,  boils  at  232 — 234^  under 
the  ordinary  pressure,  and  closely  resembles  pseudoconhydrine  in 
boiling  point,  odour,  and  solubility,  but  has  a  much  lower  melting 
point,  and  does  not  yield  crystalline  salts.  Lupetidylalkine  will  not 
crystallise  either  when  sown  with  crystals  of  conhydrine  or  pseudo- 
conhydrine ;  when  cooled  with  solid  carbonic  anhydride  and  ether,  it 
crystallises,  but  melts   again  below  0.       Xeither  the  hydrochloride 
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nor  hydriodide  is  crystalline.  The  lijdrobromide  crystallises,  after 
remaining  some  time  in  the  desiccator,  in  feathery  crystals  which 
liquefy  on  exposure  to  air.  When  reduced  with  fuming  hydj'iodic 
acid  and  amorphous  phosphorus,  a  base  is  obtained  which  is  volatile 
with  steam,  and  yields  a  sparingly  soluble  aurochloride  crystallising 
in  silky  needles  and  melting  at  118 — 119°.  Analysis  gave  numbers 
corresponding  to  the  formula  CjHisNjHAuCli. 

Hence  lupetidylalkine  is  not  identical  either  ^^dth  conhydrine  or 
with  pseudoconhydrine.  E.  C.  R. 

Paraxantliine.  By  G.  SALOiiox  (Zeit.physiol.  Cliem.,  15,  319 — 320). 
— Paraxanthine  crystals  have  been  previously  described  by  the  author 
(Zeit.  Min.  Med.,  7,  72)  as  containing  no  water  of  cr3-stallisation. 
In  another  preparation  of  these  crystals,  it  is  now  proved  that  some 
of  them  on  being  heated  to  110°  become  cloudy  and  whitish  from  loss 
•of  water,  while  others,  isomorphous  with  them,  remain  bright. 
Owing  to  the  admixture,  it  was  not  found  possible  to  determine  the 
water  of  crystallisation  quantitatively.  "VV.   D.  H. 

Violet  Colouring  Matter  Derived  from  Morphine.  By  P. 
•Cazexeuve  {Compt.  rend.,  112,  805 — 807). — Seven  grams  of  morphine 
are  boiled  for  100  hours  in  a  reflux  appai'atus  with  an  equal  molecular 
proportion  (5  grams)  of  paranitrosodimethylaniline  hydi'ochloride 
and  500  c.c.  of  methyl  alcohol.  A  crystalline  compound  separates, 
having  all  the  properties  of  the  tetramethyldiazoamidobenzene  formed 
by  the  action  of  aniline  on  paranitrosodimethylaniline.  The  alcoholic 
liquid  is  evaporated  to  dryness,  the  residue  treated  with  hot  water, 
the  solution  filtered,  the  filtrate  again  evaporated  to  dryness,  and 
■dissolved  in  dilute  hydrochloric  acid.  A  violet  solution  is  thus 
obtained,  from  which  sodium  hydroxide  precipitates  the  base ;  the 
latter,  after  being  washed  free  from  morphine,  is  treated  with  amyl 
alcohol,  which  dissolves  the  violet  compound,  but  leaves  a  blue  sub- 
stance undissolved.  Analysis  of  the  platinochloride,  precipitated  by 
a  mixture  of  alcohol  and  ether,  .shows  that  the  violet  compound  has 
the  composition  Ci7Hj9N04!X*C6H4*XMe2.  The  free  base  is  amorphous, 
and  is  slightly  soluble  in  water,  from  which  it  is  precipitated  by 
addition  of  sodium  chloride  ;  it  is  readily  soluble  in  methyl,  ethyl, 
or  amyl  alcohol,  yielding  strongly  dichroic  solutions  which  are  violet 
by  transmitted,  and  red  by  reflected,  light.  It  dyes  wool,  silk,  and 
guncotton  directly,  giving  a  beautiful  bright  violet,  which,  however, 
fades  when  exposed  to  light. 

This  colouring  matter  is  not  a  safranine,  but  seems  compai-able  to 
dimethylamidodiphenylimide  (Bindschedler's  green).  Substitution 
does  not  take  place  in  the  phenol  group,  for  a  similar  product  is 
obtained  from  codeine,  the  methyl  group  in  which  would  prevent 
condensation  by  union  of  the  oxygeu  with  nitrogen.  It  is  probable 
that  the  formation  of  the  violet  compound  is  due  to  the  tendency  of 
the  morphine  to  form  oxymorphine.  At  the  same  time,  its  foi'mation 
and  character  invalidate  I'olstorlS's  view  that  pseudomorphine  is 
formed  from  2  mols.  of  morphine  with  elimination  of  2  atoms  of 
hydrogen ;    if  this  were   so.    tlii'    pseudo-compound   should   yield    a 
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safranine,  and  not  an  indamine.     It  is  also  possible  to  regard  the 
colouring  matter  as  a  phenanthrene  derivative.  C.  H.  B. 

Pseudocodeine.  By  E.  Mkrck  (Arch.  Pharm.,  229,  161—164). 
— Pseudocodeine,  CigHoiNOo  +  H2O,  a  strong  base  discovered  during 
tlie  preparation  of  apocodeine,  forms  a  Avhite,  crystalline  mass,  easily 
soluble  in  alcohol,  especially  when  hot.  From  this  solution  it  is  pre- 
cipitated by  water  in  white  needles.  It  is  sparingly  soluble  in  ether, 
from  which  solution  it  separates  in  brilliant,  transparent  needles.  It 
melts  at  178 — 180°  (uncorr.).  A  1*91  per  cent,  alcoholic  solution 
rotates  the  plane  of  polarisation  1'42.'V  towards  the  left ;  hence  its 
specific  rotatory  power  is  — 91"040''.  Ferric  chloride  gives  no  reac- 
tion. The  base  yields  well-crystallisable  salts,  of  which  the  hydro- 
chloride, hj'drobromide,  nitrate,  platinochloride,  mercurochloride,  and 
picrate  are  described.  The  physiological  action  of  pseudocodeine  is 
similar  to  that  of  codeine,  but  weaker.  J,  T. 

Conversion  of  Cupreine  into  Quinine.  By  E.  Grimaus  and 
A.  Aenaud  (Compt.  rend.,  112,  774r — 775). — When  cupreine,  per- 
fectly free  from  quinine,  is  boiled  for  several  hours  in  a  reflux  appa- 
ratus, with  an  equivalent  quantity  of  sodium  and  an  excess  of  methyl 
iodide  dissolved  in  methyl  alcohol,  quinine  methiodide  is  obtained  in 
slender,  white  needles,  and  quinine  dimethiodide  in  yellow  prisms, 
identical  in  composition,  melting  point,  and  rotatory  power  with  the 
methiodides  obtained  from  natural  quinine.  The  methiodides  from 
both  sources  dissolve  in  dilute  sulphuric  acid  Avith  a  beautiful  blue 
fluorescence. 

If  the  cupreine  is  heated  in  sealed  tubes  at  100°  for  about  12  hours 
with  sodium  methoxide  and  methyl  chloride,  free  quinine  is  obtained 
identical  in  all  its  propei-ties  with  the  natural  product. 

It  follows  that  cupreine  is  a  substance  with  a  phenolic  function,  and 
quinine  is  its  methyl  ether.  This  result  throws  little  light  upon  the 
constitution  of  quinine,  but  establishes  the  presence  of  a  niethoxy- 
group  OMe.  It  is  remarkable  that  a  methyl  group  is  frequently 
found  in  the  products  obtained  from  plants,  whilst  an  ethyl  group 
never  occurs.  This  is,  doubtless,  due  to  the  mode  of  nutrition  of 
plants,  which  absorb  carbonic  anhydride,  and  convert  it  first  into 
fonnaldehyde  and  afterwards  into  methyl  alcohol.  C.  H.  B. 

Isocinchonine.  By  E.  Jungfleisch  and  E.  Leger  (Compt.  rend., 
112,  942 — 945). — Chiefly  polemical  and  a  question  of  priority.  The 
isocinchonine  obtained  by  Hesse's  method  (Abstr.,  1888,  379)  is  a 
mixture  of  cinchonigine,  cinchoniline,  and  a  non-crystallisable  base. 

C.  H.  B. 

Tropine.  By  A.  Ladenburg  {Per.,  24,  1628— 1633).— The  first 
part  of  this  paper  contains  crystallographic  descriptions  and  measure- 
ments of  tropiue  platinochloride  and  tropine  attrochloride.  The 
former  belongs  to  the  monosymmetric  system  ;  the  latter  melts  at 
202°,  and  is    deposited  in   pale-yellow,   transparent  crystals  of   the 
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asymmetric  system.  Tropine  rnercurochloride,  CgN'HisOjHCljGHgCU, 
melts  at  246°. 

With  reference  to  the  production  of  the  bibasic  tropic  acid  by  the 
oxidation  of  tropine,  the  author  points  out  that  in  the  case  of  piperi- 
dine,  pipecoline.  and  coniine,  the  piperidine  ring  is  resolved  and  an 
a-carbon  atom  oxidised  to  carboxyl ;  as  tropine  contains  a  carboxyl 
group  in  the  side  chain,  this  would  probably  undergo  change  and 
yield  a  bibasic  acid  :  hence  the  formation  of  tropic  acid,  contrary  to 
the  opinion  of  Liebermann,  is  not  opposed  to  the  author's  formula  for 
tropine  (compai'e  this  vol.,  p.  749).  J.  B.  T. 

Amarylline  and  Bellamarine,  two  new  Alkaloids.     By  K. 

Fragxkr  (Ber.,  24,  1498 — loOO). — It  has  long  been  known  that  the 
plants  of  the  family  Amaryllide'B  are  poisonous,  but  hitherto  they  have 
not  been  chemically  examined.  The  author  finds  that  the  bulbs  of 
Amaryllis  formosissima,  which  is  indigenous  to  South  America,  con- 
tain a  new  alkaloid,  for  which  he  proposes  the  name  amarylline.  It 
crystallises  from  alcohol  in  aggregates  of  short  needles,  is  slightly 
soluble  in  water,  readily  in  chloroform  and  ether.  It  gives  precipi- 
tates with  the  usual  alkaloidal  reagents,  and  shows  a  characteristic 
reaction  with  sulphuric  acid,  giving  a  reddish-brown  solution,  which 
passes  after  a  long  time  into  brown,  and  becomes  green  on  addition  of 
a  little  water.  The  alkaloid  becomes  yellow  at  190°,  brown  at  194°, 
and  melts  completely  at  196°. 

Another  alkaloid,  which  the  author  terms  bellamarine,  may  be  ob- 
tained from  the  bulbs  of  Amaryllis  belladonna.,  and  crystallises  in 
colourless  needles,  readily  soluble  in  chloroform,  alcohol,  and  ether. 
It  becomes  yellow  at  175°,  brown  at  179°,  and  melts  at  181°.  With 
sulphuric  acid,  it  gives  a  grey  coloration,  which  becomes  a  beautiful  red 
on  wai-ming,  and  yellowish-green  on  addition  of  a  grain  of  potassium 
nitrate.  With  sulphuric  acid  and  a  little  potassium  dichromate,  it 
erives  first  a  yellowish-green  and  then  a  brown  coloration. 
^  ■  -  H.  G.  C. 

Morrenine.  By  P.  Akata  and  C.  Gelzer  {Ber.,  24,  1849 — 1851). 
— The  authors  have  examined  the  roots  of  Morrenia  brachystephana 
(tasis),  the  sap  of  which  is  employed  in  the  Argentine  Republic  as 
a  specific  for  deficient  lacteal  secretion.  The  finely  divided  roots  were 
extracted  with  ether,  which  removes  wax,  fatty  acids,  and  resinous 
substances ;  one  of  the  latter  is  soluble  in  alcohol  and  melts  at  60°. 
The  exhausted  roots  are  boiled  with  alcohol,  the  solution  filtered, 
and  the  alcohol  removed ;  the  residue  contains  a  new  alkaloid  which 
has  a  very  bitter  taste,  is  readily  soluble  in  water,  chloroform,  or 
amyl  alcohol,  and  melts  at  106°.  Precipitates  are  obtained  with  all 
the  ordinary  alkaloidal  reagents,  and  it  is  proposed  to  term  it  viorren- 
ine.  The  compound  may  be  prepared  more  readily  by  digesting  the 
roots  for  three  to  four  days  with  2  per  cent,  hydrochloric  acid, 
neutralising  the  filtei'ed  solution  with  magnesia,  evaporating  to  dry- 
ness, and  extracting  the  i-esidue  with  warm  alcohol.  (See  also  p. 
1C88.)  J.  B.  T. 

Crystalline  Egg  Albumin.  By  S.  Gabriel  (Zeit.  physiol.  Ghem., 
15,  456 — 464). — In  a  repetition  of  Hofmeister's  (Absti'.,  1890,  182) 
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work,  a  half  saturated  solution  of  ammonium  sulphate  was  found  to 
be  too  strono;',  causinir  precipitation.  The  proteid  was  dissolved  in 
water,  and  then  a  saturated  solution  of  ammonium  sulphate  added 
until  a  cloudiness  appeared,  which  was  dissoh'ed  on  adding  a  little 
more  water.  The  formation  of  all  stages  of  crystallisation  can  then 
be  easily  observed.  The  "  globuliths  "  which  are  first  formed  soon 
loose  their  homogeneity  and  show  a  radiating  appearance.  The 
spha?roliths  are  bundles  of  needles  which  soon  separate.  After 
drying,  the  proteid  is  no  longer  ci'ystalline.  Drawing  an  analogy 
fi'orn  Pawlewski's  experiments  on  paraffin  dissolved  in  acetic  acid 
(Ber.,  23,  o'27),  it  is  believed  that  colloidal  proteid  is  a  polymeride  of 
the  crystalline  material.  The  question  whether  these  crystals  were 
composed  of  pure  albumin  or  of  albumin  in  combination  with  am- 
monium .sulphate  was  left  open  by  Hofmeister.  Harnack  (this  vol., 
47G)  states  they  contain  only  5  per  cent,  of  proteid.  In  the  present 
research  their  composition  was  found  to  be  as  follows  : — 

Egg  albumin 80-86^ 

Ammonium  sulphate  ...  15"56  I  •     iaa         ^ 

Water 3.39  ^m  100  parts. 

Ash 0-19  J 

The  percentage  of  nitrogen  in  pure  e^g  albumin  is  14'96.  It  thus 
appears  to  contain  less  nitrogen  than  other  prote'ids.         W.  D.   H. 

Artificial  Melanin.  By  G.  Pouchet  (Gompt.  rend.,  112,  884— 
885 j. — A  substance  having  the  general  properties  of  the  melanins 
is  found  in  old  anatomical  preparations  preserved  in  alcohol,  and  is 
also  obtained  by  treating  fresh  blood  with  alcohol  and  mercuric 
chloride ;  the  exact  conditions  which  determine  its  formation  have 
not  yet  been  ascertained.  It  forms  black  grains  insoluble  in  alcohol, 
ether,  carbon  bisulphide,  and  hydrochloric  acid.  Since  all  other  con- 
stituents of  blood  are  soluble  in  hydrochloric  acid,  the  melanin  can 
easily  be  separated  from  them.  The  grains  dissolve  in  a  2  per  cent, 
solution  of  potash,  but  a  flocculent,  brownish  substance  is  precipitated 
on  addition  of  hydrochloric  acid  ;  they  dissolve  in  sulphuric  acid 
forming  a  reddish  solution,  or  if  the  acid  is  slightly  diluted,  a  ponceau- 
coloured  solution.  Hydrogen  peroxide  or  chlorine- water  bleaches  the 
grains,  and  they  are  then  seen  to  have  a  radiating  structure.  In 
contact  with  hydrochloric  acid  and  potassium  ferrocyanide,  they  give 
no  blue  coloration.  C.  H.  B. 
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A  New  Method  for  Estimating  the  Specific  Gravity  of  the 
Blood.  By  J.  B.  Haycuaft  {Proc.  Boy.  Sog.  Edin.,  18,  251—254). 
— The  advantages  of  the  new  method  are  accuracy,  small  amount  of 
apparatus,  speed,  and  that  only  one  drop  of  blood  is  required.     Two 
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mixtures  of  benzyl  chloride  (sp.  gr.  1-100)  and  toluene  (sp.  o-r.  0-8706) 
are  made,  one  (a)  having  a  sp.  gr.  of  1-070,  and  the  other  (h)  having 
a  sp.  gr.  of  1'020  :  1  c.c.  of  (a)  is  measured  off  in  a  jjipette  graduated 
to  O'Ol  c.c,  and  run  into  a  glass  tube  in  which  is  also  the  drop  of 
blood,  which  floats  on  the  surface  in  globules.  (6)  is  now  added  until 
the  globules  of  blood  show  no  tendency  to  rise  or  sink  ;  the  sp.  gr.  of 
liquid  is  then  calculated,  and  a  correction  made  for  temperatures 
otlier  than  15-6  (60°  F.),  namely,  0*88  sp.  gr.  for  every  2°  above 
60"  F.  E.  W.  P. 

The  Blood  in  Leucocythaemia.  By  E.  Freund  and  F.  Ober- 
MAYER  (Zeit.  phi/siul.  Chem.,  15,  310 — 318). — A  large  quantity  of 
blood  was  obtained  from  a  large  hsfimatoma  occurring  in  a  case  of 
leuc^mia.  The  amount  of  haemoglobin  in  it  was  25  per  cent,  of 
the  normal ;  the  number  of  red  corpuscles  was  a  little  over  a  million 
per  cubic  millimetre,  instead  of  the.  normal  five  millions,  and  the 
white  corpuscles  were  nearly  as  numerous  (945000).  The  general 
analysis  may  be  usefully  contrasted  with  other  analyses  in  the  foUow- 
inST  table  : — 


In  1000  parts  of  Blood. 


Present 
case. 

Normal. 
C.  Schmidt. 

Normal. 
Becquerel 
and  Rodier. 

Chyluria. 
Hoppe- 
Sejler. 

Sarcoma. 

Hoiipe- 

Seyler  (tlu< 

voL,  p.  484). 

Water 

895-8 
104-2 

72-0 

12-3 

7-1 

3-8 
2-1 

9-8 

788  -71 
211-29 

3-93 
192-10 

7-38 

— 

7-88 

779-0 
221  0 

76-0 
2  2 

134-5 

I          l-(30 

6-80 

79(j-78 
203 -22 

33-54 
149-6 

r     1-7 

<         3 -48 
[        1-5S 

6-98 

793  -36 

Solids .... 

Prote'ids  and  hts- 

matin 

Prote'ids 

206 -64 
59-16 

Prote'ids   and    ex- 
tractives   

Peptone  

Haemoglobin   .... 

Pat.. 

Lecithin 

Cholesterol 

Extractives      and 

129  -  70 
2-31 
2  01 
2  -26 

Salts 

5-01 

« 


The  most  striking  points  about  leucremic  blood  are  these:  alow 
percentage  of  solids,  the  high  percentage  of  fatty  substance,  and  the 
presence  of  peptone,  which  has,  however,  been  previously  described 
in  this  disease  by  Bockendal  and  Landwehr  (Virch.  Arch.,  84,  561). 
Several  other  tables  are  given  to  illustrate  minor  points  of  composition, 
but  the  two  following,  Avhich  appear  to  be  the  most  important,  may 
be  quoted. 
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TOO  parts  of  Solids  contain. 


Present  case. 

Chjluria 
(Hoppe-Seyler). 

Melanotic  sar- 
coma (Hoppe- 
Seyler). 

Fat 

6-81 
2-74 
2  01 

0-83 
1-71 
0-77 

1-11 

0-99 

1-09 

The  ash  shows  an  excess  of  iDhosplioric  anhydride  as  compared 
with  normal  blood  ;  two  other  analyses  are  here  also  given,  one  a  case 
of  mastitis,  the  other  of  empyema. 


Present  case: 

Normal  (Jarisch, 

Med.  Jahrh.  1877, 

Heft  1). 

Leucsemia. 

Mastitis. 

Empyema. 

P..05 

so. 

16-92 
12-31 
17-82 
15  -65 
38-52 
0-47"| 
0-07  \ 
2 -24] 

24-12 

4-27 
20-09 

3-64 
40-46 

5-49 
'as  phosphates) 

13-21 

3-33 
34-07 

3-08 
43-69 

5-53 
(as  phospliates) 

8 

7 

30 

26 

2A 

{  I 

82 
11 

CI 

74 

K.,0   

55 

NaoO 

11 

CaO   

ilgO 

Fe-A 

90 
53 
16 

104  -GO 

— 

— 

106  -92 

Subtract  oxygen  for 
chlorme 

4-00 

— 

— 

6-92 

Total 

100  -GO 

—- 

— 

100-00 

TT.  D.  H. 

Formation  of  Lactic  Acid  and  Glucose  in  the  Organism.     By 

T.  Araki  (Zeit.  p^iisiol.  Chem.,  15,  335- — 370). — Lactic  acid  has  been 
shown  to  be  one  result  of  activity  or  death  in  various  active  ti.ssues, 
and  occurs  in  the  urine  in  phosphorus  poisoning,  and  after  extirpation 
of  the  liver.  In  the  present  research,  the  influence  of  diminishing 
the  supply  of  atmospheric  oxygen  on  the  urine  was  considered.  The 
lactic  acid  was  estimated  in  the  ethereal  extract  as  the  zinc  salt. 
Preliminary  experiments  with  muscular  tissue  showed  that  Hoppe- 
Seyler's,  and  also  Werther  and  Drechsel's  modifications  (PJliicjers 
Arcliiv,  46,  68)  are  both  good  methods  yielding  a  zinc  salt  free  from 
potassium  chloride. 

A  series  of  experiments  on  dogs  (which  were  supplied  with  less 
oxygen  than  there  is  in  the  atmosphere  by  the  use  of  an  apparatus 
constructed  on  the  Regnault  principle)  gave  the  following  results  : — 
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the  urine  was  ahvays  acid,  contained  lactic  acid  (the  quantity  of  zinc 
lactate  being  generally  less  than  0"5  per  cent.),  generally  gave  the 
tests  for  sugar  and  albumin  readily  ;  if,  however,  the  animals  were 
in  a  condition  of  inanition,  the  urine  yielded  lactic  acid  and  albumin, 
but  no  sugar.  Experiments  w'ith  hens  gave  coiTSSpending 
results. 

The  same  results  followed  poisoning  by  cai'bonic  oxide,  curare,  and 
strychnine  ;  and  also  after  epileptic  seizures,  where  the  respiration  is 
greatly  retarded.  Diminution  of  oxidation  in  the  body  is  a  factor 
common  in  all  these  conditions,  and  is  doubtless  a  primary  cause  of 
the  abnormal  metabolism.  W.  D.  H. 

Lactic  Acid  and  Glucose  in  Organs  with  Impeded  Circu- 
lation, and  in  Hydrocyanic  Acid  Poisoning.  By  H.  Zille.<:sen 
(Zeit.  physiol.  Cheni.,  15,  387 — -AO-i).- — From  experiments  on  dogs 
and  rabbits,  the  folloAving  conclusions  are  drawn  : — 

1.  By  artificially  diminishing  the  amount  of  oxygen  supplied  to  the 
muscles  and  liver  during  life  (this  was  done  by  ligaturing-  the  arteries 
supplying  the  parts  in  question),  lactic  acid  is  formed  in  those  organs 
in  increased  amount. 

2.  In  poisoning  by  hydrocyanic  acid,  lactic  acid  passes  into  the 
blood,  diminishing  its  normal  alkalinity.  The  amount  of  sugar  in  the 
blood  is  also  increased. 

3.  Bernard  and  Preyer  pointed  out  that  when  frogs  are  poisoned 
with  hydrocyanic  acid,  the  venous  blood  becomes  of  a  bright,  cherry- 
red  colour,  but  in  mammals  this  appearance  very  soon  fades  aAvay. 
The  cause  of  this  change  of  colour  is  not  known,  but  in  the  present 
research,  the  difference  between  cold  and  warm  blooded  animals  is 
shown  to  be  simply  a  matter  of  body  temperature ;  a  frog  kept  at  a 
mammal's  temperature  in  a  warm  bath  behaving  in  this  respect  just 
like  a  mammal.  W.  D.  H. 

Chemical  Composition  of  the  Notochord.  By  A.  Kossel 
{Zeit.  physiol.  Chem.,  15,  331 — 334). — A  considerable  quantity  of  the 
material  of  which  the  notochord  is  constructed  was  obtained  from 
large  lampreys.  Stenberg  (Dm  Bois  Reymond's  Arch.,  Ajiat.  Abth., 
1881,  105)  states  that  neither  gelatin  nor  chondrin  is  obtainable  from 
the  notochord ;  and  Neumann  (Ard.  MiJcr.  Anat.,  14,  54)  states  that 
the  cells  stain  with  iodine  as  though  they  contained  glycogen. 

The  notochord  in  the  present  reseai'ch  was  found  to  contain  from 
95  to  96  per  cent,  of  water ;  this  contrasts  very  forcibly  with  carti- 
laginous tissue,  and  coi-responds  to  what  one  would  expect  in  an 
embryonic  structure.  The  amount  of  ash  present  Avas  0"85  per  cent. 
(0"805  soluble,  and  0047  insoluble,  salts).  The  amount  of  glycogen 
present  constituted  12  to  15  per  cent,  of  the  solids  present.  There 
was  not  much  more  than  a  trace  of  proteid  matter  soluble  in  water. 
Gelatin,  collagen,  and  mucin  Avere  all  absent ;  and  the  bulk  of  the 
solid  matter  was  an  insoluble  proteid,  easily  digested  by  artificial 
gastric  juice,  and  yielding  no  reducing  sugar  on  treatment  Avith 
mineral  acids.  W.  D.  H. 
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Mucoid  Substance  in  Ascitic  Fluid.  By  O.  Hammarstex  (Zeif. 
■phvAiol.  Cliriii..  15,  '2^J- — '2V7). —  Only  a  few  observations  of  mucoid 
material  (paralbumin  and  metal bumin,  or  pseudomucin)  occiu-ring  in 
ascitic  fluid  have  been  previously  published.  The  present  communi- 
cation relates  to  six  such  cases.  Xo.  1  occurred  in  a  man,  aeed  66, 
suffering  from  cin-hosis  of  the  liver.  The  fluid  (sp.  gr.  1012)  was 
alkaline,  greenish,  and  opalescent ;  the  opalescence  remained  after 
the  sepai-ation  of  fibrin  by  spontaneous  coagulation.  Acetic  acid 
gave  no  precipitate.  By  dialysing  into  water,  the  fluid  became 
cloudy  from  precipitation  of  globulin ;  the  fluid  also  gave  Trommer's 
test  (produced  not  by  glucose,  but  by  some  unfermentable  substance); 
the  prote'id  in  the  fluid  yielded,  after  treatment  with  boiling  mineral 
acid,  a  reducing  substance  in  the  same  way  as  does  raucoid  The 
latter  substance  was  isolated  in  the  following  Avay : — The  fluid  was 
acidified  and  boiled,  the  resulting  coagulum  was  filtered  ofl",  and  the 
filtrate  concentrated  on  the  water-bath,  alcohol  being  added,  and  the 
precipitate  which  formed  was  collected ;  this  was  dissolved  in  water 
and  again  precipitated  by  alcohol,  again  dissolved  in  water,  and 
dialysed  to  get  rid  of  adherent  sodium  chloride.  To  the  filtered  liquid 
acetic  acid  was  added,  and  the  result  was  a  white,  flcccnlent  precipi- 
tate nearly  insoluble  in  excess  of  the  acid.  It  was  dissolved  in  a 
weak  alkali,  reprecipitated  by  acetic  acid,  and  washed  with  water, 
alcohol,  and  ether.  The  filtrate,  from  which  the  precipitated  mucoid 
had  been  separated,  gave  a  further  precipitate  with  alcohol,  which 
"svas  purified  by  repeated  solution  and  reprecipitation.  It  also  belonged 
to  the  mucin  group  of  substances,  and  was  found  to  be  similar  in  its 
reactions  to  an  albumose  formed  by  the  action  of  alkali  on  mucin, 
and  is  termed  mucin-alhumose. 

Mucoid  is  insoluble  in  water,  but  soluble  in  feebly  alkaline  or  acid 
liquids,  which  solutions  j'emain  clear  on  boiling.  It  skives  Heller's  test 
and  the  xanthoproteic  reaction.  It  is  precipitated  by  acetic  acid ;  it 
is  soluble  in  great  excess  of  this  acid,  and  again  becomes  cloudy  on 
the  addition  of  potassium  ferrocyanide,  or  of  tannic  acid,  but  not  of 
sodium  acetate.  Hj-drochloric  acid  gives  a  precipitate  readily  soluble 
in  excess.  Mercuric  chloride  gives  no  precipitate.  Potassio-mercuric 
iodide  with  hydrochloric  acid  gives  a  precipitate,  but  copper  sulphate 
produces  only  a  cloudiness. 

The  substance,  moreover,  gives  Millon's,  the  Adamkiewicz,  and  the 
biuret  colour  reactions.  On  boiling  with  copper  sulphate  and  pota.s- 
sium  hydroxide,  no  reduction  occurs ;  but  if  the  mucoid  has  pre- 
viously been  heated  with  2  per  cent,  hydrochloric  acid  on  the  water- 
bath,  it  then  readily  gives  Trommer's  te.st.  Mucoid  contains  ol-A 
carbon,  6"8  hydrogen,  and  1301  nitrogen,  per  cent.  It  also  contains 
sulphur. 

Mucin-alhumose  is  easily  soluble  in  water.  This  solution  is  not 
changed  by  boiling.  Acetic  acid,  with  or  without  potassium  ferro- 
cyanide, and  hydrochloric  acid  give  no  precipitate.  It  is  precipitated 
by  nitric  acid,  but  not  by  tannic  acid,  unless  acetic  acid  be  added  as 
well.  Various  salts  of  the  heavy  metals  give  either  no  precipitate,  or 
only  an  opalescence.  The  sub.stance  gives  the  xanthoproteic,  Millon's, 
the  Adamkiewicz,   and   the  biuret   colour    tests.     It  does    not    give 
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Trommer's  test  unless  it  is  previonsly  boiled  with  dilute  Lydrochloric 
acid.  It  is  precipitated  by  saturating  its  solution  Tvitli  ammonium 
sulphate,  but  not  by  sodium  chloride.  It  contains  49'79  carbon,  696 
hydrogen,  and  ir42  nitrogen  per  cent.     It  also  contains  sulphur. 

These  two  substances  are  considered  to  be  derived  from  a  more 
complex  mother  substance  of  proteid  nature  pre-existent  in  the 
fluid. 

Analysis  of  the  fluid  led  to  the  following  result ;  the  numbers  are 
percentages: — Water,  96'847 ;  solids,  3*153;  proteid,  1917;  mucoid 
substance,  0"118  ;  salts,  0"866. 

The  other  five  cases  gave  verj'  similar  results.  The  following 
further  elementary  analyses  may  be  quoted  : — 

Case  2. — Mucoid,  X,  13"1  per  cent.;  mucin  albumose,  C,  49"87 ;. 
H,  6-88;  X,  11-4. 

Case  3. — Mucoid,  IS",  12'4;  mucin  albumose,  X,  10'8. 

Case  4. — Mu'jin  albumose,  X,  11"37. 

Concerning  the  significance  of  the  appearance  of  mucoid  substances 
in  ascitic  fluid,  it  is  at  present  premature  to  speak.  "W.  D.  H. 

Excretion  of  Iron.  By  R.  Gottlieb  (Zeit.  pliysiol.  Chem.,  15, 
371 — 38G). — The  question  of  the  absorption  of  iron  salt  is  of  high 
mportance,  but  still  involved  in  obscurity ;  one  of  the  ditficulties  iii 
he  way  is  the  want  of  knowledge  concerning  the  excretion  of  iron. 
Very  little  passes  away  by  the  urine,  even  after  intravenous  or  sub- 
cutaneous injections  of  neutral  iron-containing  compounds.  Observers 
differ  as  to  whether  it  passes  away  with  the  bile  or  not.  Buckheim 
and  Mayer  (Inaug.  Diss.  I)orpat,  1850)  believe  that  not  only  the  bile, 
but  the  whole  intestinal  mucous  membrane,  takes  part  in  the  excretion. 
Quincke  {Bu  Bois  ReymoncVs  Arckiv,  1868,  150)  could,  however,  find 
none  of  the  metal  in  a  Thiry's  intestinal  fistula.  Previous  observa- 
tions have  been,  however,  merely  qualitative.  In  the  present  research 
quantitative  analyses  were  made  for  the  first  time.  Dogs  were  used 
for  the  investigation,  and  the  salt  injected  was  the  double  tartrate  ot 
iron  and  sodium,  dissolved  in  a  feebly  alkaline  solution. 

100  milligrams  of  iron  were  subcutaneously  injected  during  four 
days.  During  this  time,  and  24  days  following,  the  fjeces  contained 
a  total  of  96"9  milligrams  of  iron  in  excess  of  that  found  there  before 
the  injection  was  made.  In  other  words,  practically  the  whole  of  the 
iron  passed  into  the  intestinal  canal.  Several  experiments  were  then 
made  in  which  the  metallic  compound  was  injected  intravenously ; 
about  70  per  cent,  of  the  metal  Avas  ultimately  found  in  the  intestine. 
After  protracted  injections,  the  greatest  part  of  the  metal  left  in  the 
body  was  found  in  the  liver.  Other  metals,  like  copper  and  mag- 
nesium, behave  similarly.  The  question  arises,  how  does  the  iron 
ultimately  reach  the  intestine  from  the  liver  ?  Apparently  it  is  not 
by  the  bile,  but  by  the  circulating  blood,  the  iron  beiug  in  the  end 
removed  from  the  blood  by  the  intestinal  epithelium,  and  excreted 
into  the  intestine.  W.   D.  H. 

Alcaptonuria.  By  M.  Wolkow  and  E.  Baimaxn  {Zeit.  physiol. 
Ghtui.,  15,   22b — 285). — The  word  alcapton  was  originally  used  by 
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Bodeker  (Zeit.  rat.  Med.,  7,  130)  for  a  nitrogenous  reducing  sub- 
stance occuiTing  in  certain  urines,  •which  became  brown  on  the 
addition  of  an  alkali  in  the  presence  of  oxvgen.  Similar  cases  Avere 
described  by  Ebstein  and  Miiller  {Virchnvs  Arch.,  62,  554),  and 
Fleischer  {Berlin,  klin.  Woch.,  1875,  Xos.  39  and  40).  Fiii-bringer  {ibid., 
No.  28)  first  advanced  the  theory  that  alcapton  was  not  nitrogenous,  but 
was  identical  with  catechol,  a  view  which,  until  recently,  was  generally 
accepted.  W.  Smith  {Buhlin  J.  Med.  Science,  1882,  465)  showed, 
however,  that  in  one  case  protocatechuic  acid,  and  not  catechol,  was 
the  substance  in  question,  and  Kirk  (Abstr.,  1890, 188)  has  in  another 
series  of  cases  described  a  new  acid  which  lie  terms  uroleucic  acid. 
Marshal]  (Amer.  J.  Fharm.,  1887,  131)  describes  a  very  similar  acid 
as  glycosuric  acid.  In  all  these  cases,  however,  alcaptonuria  does  not 
appear  to  be  pathological,  bat  rather  evidence  of  the  presence  of  an 
idiosyncrasy  in  metabolism  lasting  throughout,  or  during  long  periods 
of  otherwise  healthy  life. 

In  the  pi-esent  case,  the  questionable  material  was  obtained  from 
the  greatly  concentrated  urine  by  rendering  it  strongly  acid,  and 
shaking  it  with  ether.  From  the  ethereal  solution,  it  was  obtained 
by  evaporating  off  the  ether,  taking  up  with  water,  and  precipitating 
by  lead  acetate ;  the  lead  was  removed  from  the  precipitate  by 
hydrogen  sulphide.  The  acid  was  once  more  extracted  with  ether, 
which  on  evaporation  yielded  crystals.  These  consisted  of  a  substance 
very  similar  to,  but  not  identical  with,  Kirk's  uroleucic  acid,  and  the 
name  homogentisic  acid  is  given  to  it.  Analysis  of  the  dried  crystals 
correspond  very  well  with  the  formula  C,Hs04.  It  reduces  alkaline 
capric  salts  and  silver  salts  readily,  but  bismuth  salts  with  great 
difficulty.  With  Millon's  reagent,  it  gives  a  yellow  coloration  which 
tui'ns  red  on  boiling.  It  is  monobasic,  and  contains  two  phenolic 
hydroxyl  groups,  but  it  is  not  identical  Avith  any  of  the  hitherto 
described  16  acids  with  the  same  formula.  It  melts  at  1465 — 147^ 
Lead  hornogentisate,  (CsH;04)2Pb  +  SHjO,  crystallises  in  colourless, 
brilliant,  transparent  needles  and  prisms.  Its  melting  point  is 
214 — 215  .  It  dissolves  in  675  parts  of  water  at  20^,  and  is  insoluble 
in  alcohol  and  in  ether.  Ethyl  hornogentisate,  Ct-HiOiEt,  is  formed  by 
passing  hydrogen  chloride  through  an  alcoholic  solution  of  the  acid, 
diluting  with  Avater  after  24  hours,  adding  excess  of  sodium  hydroxide, 
and  then  shaking  with  ether.  Its  crystals  are  colourless  prisms,  soluble 
I'eadily  in  hot,  less  readily  in  cold,  water,  readily  soluble  in  alcohol 
and  ether,  but  with  difficulty  in  chloroform  and  benzene  ;  they  melt  at 
119 — 120°.  The  raethyl  .salt  crystallises  in  clinorhombic  plates  and 
melts  at  45°. 

Dimethylhomogeniisic  acid,  C&HsOiMej,  melting  at  1245°,  Avas  also 
prepared. 

By  fusing  homogentisic  acid  Avith  alkali,  short,  colourless  prisms 
inelting  at  196 — 198°,  and  with  all  the  properties  of  gentisic  acid, 
were  obtained. 

By  heating  the  acid  for  a  short  time  above  its  melting  point,  it  is 

changed    into   its    lactone,    0H*C6H:,<:^,,tt  >C0,  which  forms  short, 
prismatic  crystals  and  melta  at  \9V. 
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From  these  and  similar  considerations,  homogeutisie  acid  is  believed 
to  be  qninol,  in  wliicli  one  bvdi'ogen  is  replaced  by  an  acetic  acid 
residue,  C6H,(0H)o.-CH,-C00H  [(OH)^  :  CH,  =  1:4:3].  Kirk;s 
nrolencic  acid  is  tribydroxypbenylpropionic  acid  ;  the  present  acid  is 
dihydroxyphenvlacetic  acid. 

Further  researches  showed  that  the  excretion  of  sulphates  (pre- 
formed and  combined)  in  the  urine  remains  normal.  A  method  i> 
also  given  by  which  the  new  acid  can  be  estimated  in  the  urine,  by 
means  of  its  reducing  action  on  silver  salts. 

Theoretical  considerations  lead  to  the  conclusion  that  the  prote'ids 
of  the  body  form  the  source  of  the  acid,  and  further,  tliat  tyrosine  is 
an  intermediate  product  in  this  metabolism.  When  dogs  are  fed 
upon  it,  it  is  split  up  into  carbonic  anhydride  and  toluquinol. 

W.  D.  H. 

Prote'id  in  Normal  Urine.  By  H.  "Wixterxitz  (Zeit.  physiol. 
Ghem.,  15,  189 — 201). — Senator  states  that  normal  urine  always  con- 
tains a  trace  of  proteid  matter,  but  distinguishes  between  this  and 
physiological  albuminuria.  Posner  (Berliri.  Jdin.  Woch.,  No.  41) 
also  states  that  a  trace  of  albuminous  material  can  always  be  obtained 
from  normal  urine.  The  urine  was  carefully  filtered  and  concen- 
trated ;  the  proteid  tests  employed  were  Heller's  nitric  acid  test  and 
the  acetic  acid  and  potassium  feri'ocyanide  reaction.  The  present 
researcb  is  mainly  a  repetition  of  Posner's  work  ;  larger  quantities  of 
urine  were,  however,  employed,  and  in  only  one  case  was  the  preci- 
pitate produced  by  acetic  acid  and  potassium  ferrocyanide  found  to 
contain  prote'id.  The  general  conclusion  drawn,  which  coincides  with 
that  of  Leube  (Zeit.  JcUn.  Med.,  13,  Heft  1),  is  that  normal  urine 
seldom  contains  even  a  trace  of  prote'id.  W.  D.  H. 

Hgematoporphyrin  in  Urine.  By  E.  SALKO^ysKI  (Zeit.  fJiysiol. 
Ghem.,  15,  286 — 309). — A  full  communication  on  a  subject  concerning- 
which  ajpreliminarv  account  has  already  appeared  (this  vol.,  p.  601). 

W.  D.  H. 

Physiological  Action  of  Nickel-Carbon  Oxide.  By  .T.  G. 
McKendrick  and  W.  Sxodgrass  (Brit.  Med.  J.,  i,  1891,  1215-— 1217). 
— This  compound,  Ni(C0)4  (Mond,  Lauger,  and  Quincke,  Trans., 
1890,  749),  is  a  powerful  poison  when  injected  into  animals  sub- 
cutaneously ;  its  vapour  even  to  the  extent  of  0'5  per  cent,  in  air  is 
dangerous.  The  symptoms  are  those  of  respiratory  poisoning,  and  are 
similar  to  those  caused  by  carbonic  oxide.  The  spectrum  of  the 
blood  of  an  animal  poisoned  in  this  way  is  that  of  carbonic  oxide 
htemoglobin.  When  the  substance  is  injected  subcutaneously,  it  is 
probably  in  part  dissociated  in  the  tissues  ;  there  is  evidence  of  the 
presence  of  nickel  in  the  tissues  and  also  in  the  blood.  The  substance 
produces  a  remarkably  prolonged  fall  of  body  temperature,  probablj- 
by  interfering  with  respii'atory  processes.  Its  poisonous  qualities 
are,  however,  at  present  a  bar  to  its  clinical  use  as  an  antipyretic. 

W.  D.  H. 
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Osmotic  Experiments  on  Living  Bacteria,  By  A.  TVladi- 
MiKOFF  (Zt'it.  physikal.  Chem.,  7,  o29 — 5-i3). — As  De  Yries  inves- 
tigated the  phenomeua  of  osmotic  equilibrium  between  living  plant 
cells  and  various  salt  solutions,  so  the  author  has  undertaken  an 
analogous  research  with  living  bacteria.  The  method  adopted  was 
to  examine  the  movements  of  the  bacteria  in  a  drop  of  salt  solution 
and  meat  broth  hanging  from  the  cover-glass  of  a  suitable  micro- 
scopic slide,  and  tc  observe  at  what  concentration  there  remained  a  few 
bacteria  which  retained  the  ability  to  SAvim  slowlj-,  and  in  what 
slightl}"  stronger  solution  the  last  swimming  bacterium  had  vanished. 
The  mean  of  these  concentrations  gives  what  the  author  terms  the 
"  limiting  solution,"  which  he  has  determined  for  various  organisms 
and  a  considerable  number  of  salts.  From  the  numerical  results  he 
concludes  that  in  the  majority  of  cases  the  relations  between  salts 
and  bacteria  obey  the  laws  of  osmosis  (osmotic  pressui-e).  Some 
neutral  salts,  however,  seem  to  have  a  poisonous  effect  on  certain 
bacteria,  whilst  others  appear  to  be  able  to  penetrate  the  protoplasm 
of  particular  organisms,  both  of  these  being  disturbing  elements  in 
the  study  of  the  purely  osmotic  phenomena. 

The  following  table  gives  the  limiting  solutions  in  gram- molecules 
per  litre  : — 


Bacteriuin 

BaciUus 

Baeilhts 

Bacilli's 

Spirillum 

Intestinal 

Zopfii. 

cyanogenus. 

typhi. 

subtil  is. 

ruhrv.in. 

bacterium. 

KCl 

0-358 

0-728 

1 
0-728 

0-651 

0-755 

0-720 

XaCl 

0-31fj 

0-656 

0-597 

0  -450 

0-635 

0-635 

^'H,a  ... 

0-312 

0-624 

0-580 

0-422 

0-552 

0-4.30 

KNO.,  .... 

0-318 

0-335 

0-611  1 

0-616 

0-668 

0-714 

NaNOs  ... 

0-277 

0-474 

0-468  I 

0-507 

0-597 

0-627 

NH4XO,.. 

0-222 

0-512 

0-510 

0-340 

0-512 

0-394 

KBr 

0-204 

0  ■6-26 

0-491  1 

0-450 

0-537 

0  -493 

XaBr  .... 

0-192 

0-597 

0-460 

0-422 

0-513 

0-554 

K'-^SO^  .... 

0  -2S6 

0-488 

0-478 

0-295 

0-436 

0^328 

Xa.SO^  . . . 

0-280 

0-474 

0-482 

0-277 

0-435 

0-306 

A  corresponding  table  may  be  made  to  express   the  behaviour  of 
the  salts  towards  the  protoplasm  : — 
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Bacterium 

Bacillus 

Bacillus 

Bacillus 

Spirillum 

Intestinal 

Zopfii. 

cijano(jemts. 

typTii. 

siibtUis. 

rubrum. 

bacterium. 

KCl 

perm. 

perm. 

penu. 

perm. 

perm. 

perm. 

XaCl 

iniperm. 

imperm. 

imperm. 

imperm. 

imiJerm. 

— 

NH4CI. .  . . 

„ 

)) 

» 

!> 

„ 

— 

KNO,  .... 

„ 

)i 

„ 

perm. 

perm. 

perm. 

NaNO,  . . . 

— 

poison 

poison  ? 

perm.  ? 

imperm. 

— 

NH4KO,.. 

poison 

„ 

— 

]30ison 

„ 

— 

KBr 

„ 

imperm. 

poison 

imperm. 

„ 

— 

NaBr  .... 

,, 

;, 

,, 

,, 

,, 

— 

K,S04 .... 

imperm. 

,. 

imperm. 

poison 

,, 

— 

NaoSO^  .  . . 

" 

" 

» 

)> 

— 

J.  w. 

Secretions  of  Microbes :  Transformation  and  Elimination 
of  Nitrogenous  Organic  Matter  by  the  Pyocyanic  Bacillus  in 
a  given  Cultivation  Medium.  By  A.  Arnacd  and  A.  Charrix 
(Cornpt.  rend.,  112,  7 00 — 758). — The  fluid  in  whicli  Bacillus pyocyanicu^ 
was  allowed  to  develop  contained  per  litre  5  o^rams  of  asparagine,  O'lOO 
gram  of  dipotassinm  phosphate.  O'lOO  gram  of  crystallised  disodium 
phosphate,  0'13-i  gram  of  potassium  hydrogen  carbonate,  0"050  gTam  of 
calcium  chloride,  and  0050  gram  of  crystallised  magnesium  sulphate. 
The  liquid  after  inoculation  was  kept  at  25 — 30°,  and  the  blue  colour 
appeared  after  about  24  hours,  but  the  quantity  of  p^'ocyauin  formed 
is  not  proportional  to  the  general  activity  of  the  bacillus.  The 
asparagine  disappears  after  about  60  hours  ;  aspartic  acid  is  formed 
from  the  beginning  but  afterwards  is  destroyed,  the  decomposition 
being  complete  after  about  72  hours.  At  this  time  the  whole  of  the 
nitroo-en  has  been  converted  into  ammonia,  with  the  exception  of  the 
small  quantity  that  has  gone  to  form  the  protoplasm  of  the  microbes, 
and  a  small  quantity  that  has  been  converted  into  compounds  not  yet 
defined.  The  Aveight  of  the  mici'obes  varies  with  the  age  of  the 
cultivation.  When  the  proportion  of  asparagine  is  varied  the  same 
products  ai'e  obtained  in  the  same  times  in  absolutely  the  same 
proportions. 

The  bacillus  splits  up  the  asparagine  by  means  of  a  diastase.  The 
filtered  liquid  has  no  action  on  the  asparagine  in  vitro,  but  if  the  bacilli 
are  washed  and  transferred  to  an  asparagine  solution  containing  chloro- 
form to  prevent  vital  action,  the  asparagine  is  converted  into  aspartic 
acid.  C.  H.   B. 

Assimilation  by  Lichens.  By  H.  Jumelle  (Cumpt.  rend.,  112, 
888 — 891). —  Under  favourable  conditions  of  light,  humidity,  and 
season,  all  lichens  can  decompose  the  carbonic  anhytb'ide  of  the  air  so 
energetically  that  the  quantity  decomposed  exceeds  that  evolved  from 
the  lichen  by  the  process  of  respiration,  and  consequently  the  organism 
gains  in  carbon.  The  intensity  of  the  assimilation  of  lichens  varies 
enormously,  however,  with  the  species,  and  is  relatively  strong  with 
lichens  such  as  Cladonia  or  Parmelia,  but  is  very  feeble  in  the  case  of 
crustaceous  lichens  such  as  the  Lecidea.     Other  conditions  remaining 
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the  same,   direct  sunlight   is  niofe  favourable   to  assimilation   than 
(litfused  light.  C.  H.  B. 

Influence  of  Salt  on  the  Quantity  of  Starch  contained  in  the 
Vegetating  Organs  of  Lepidium  sativum.  By  P.  Lesage  {Compt. 
n-iid..  112,  891 — 893). — The  plants  were  watered  with  solutions  con- 
taining  from  1  to  25  grams  of  salt  per  litre,  or,  in  a  second  series 
4  to  100  per  cent,  of  sea  Avater.  With  12  to  15  grams  of  salt  per 
litre,  starch  disappears  completely  from  every  part  of  the  plant.  The 
disappearance  of  the  starch,  however,  is  not  directly  proportional  to 
the  quantity  of  salt  present  in  the  water.  In  both  series  there  is  a 
minimum  in  the  leaves  and  root  when  the  water  contains  106  grams 
of  salt  per  litre  or  6'7  per  cent,  of  sea  water,  and  with  stronger 
solutions  the  quantity  of  starch  again  increases,  until  with  the  amount 
already  stated  it  disappears  altogether.  It  is  not  improbable  that  the 
real  maximum  is  obtained  by  watering  with  sohitions  containing  a 
quantity  of  salt  between  00  and  1'66  grams  per  litre.  C.  H.  B. 

Dextrose  from  Ipecacuanha  Root.  By  E.  Merck  (Arch. 
Phanu.,  229.  169 — 170). — When  preparing  emetine  from  ipecacuanha 
root,  about  5  per  cent,  of  a  compound  identical  with  dextrose  was 
obtained.  This  compound  does  not  appear  to  exist  in  all  varieties  of 
the  root,  as  no  sugar  could  be  detected  in  samples  from  other 
soui'ces.  J.  T. 

Macassar  Oil.  By  K.  Thummel  and  W.  Kwasxik  (Arch.  Pharm., 
229,  182 — 197). — Macassar  oil  is  obtained  from  the  seed  of  Schleichera 
trijuga,  Willd.,  Ctissavihium  spinosum,  an  East  Indian  tree  of  the  order 
Sapindacese.  The  oil  can  be  obtained  from  the  seed  either  by  pressure 
or  by  treatment  with  light  petroleum.  The  brown  scale  of  the  seeds 
amounts  to  -iS  per  cent.,  whilst  the  cotyledon  containing  the  oil  is 
55  per  cent.  The  cotyledons  yield  68  per  cent,  of  fatty  oil  by  pres- 
sure, 3"ellowish  in  colour,  of  the  consistency  of  soft  butter.  The  oil  is 
composed  of  glycerides  of  acetic,  oleic,  palmitic,  and  arachidic  acids. 
The  fatty  acids  are  present  in  the  relative  propoi'tion  of  oleic  acid 
70  per  cent.,  palmitic  5  per  cent.,  and  arachidic  25  per  cent.  It  also 
contains  free  hydrocvanic  acid  and  other  volatile  acids  (formic,  acetic 
acid).  "  J.  T. 

Constituents  of  Rhizoma  podophylli.  By  R.  Kursten  (Arch. 
Pharm.,  229,  220 — 248). — The  results  of  the  present  investigation 
supplement  the  work  done  by  Podwyssotzki  (Abstr.,  1882,  976).  The 
podophyllotoxin  prepared  by  Podwyssotzki's  method  was  not  constant 
in  composition,  and  its  melting  point  varied  from  100^  to  125°  : 
further,  the  podophyllic  acid  of  that  author  is  composed  mainly  of  a 
crystaliisable,  active,  but  very  impure  substance.  Podophyllotoxin, 
CoaHoiOg  +  2H2O,  is  obtained  by  extracting  the  coai-sely  powdered 
rhizome  with  cold  light  petroleum,  until  freed  from  fat;  after  drying 
in  the  air,  the  extraction  is  continued  with  chloroform,  until  the 
liquid  comes  away  almost  free  from  yellow  colour.  As  it  is  not 
possible  to  work  with  alcohol-free  chloroform,  too  prolonged  extraction 
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with  chloroform  would  yield  a  more  impure  extract.  The  chloroform 
extract  is  distilled,  and  the  residue  is  dried  over  a  not  too  warm 
water-hath,  partial h'  dissolved  in  henzene,  filtered,  and  the  filtrate 
allowed  to  remain  fi'om  3  to  8  days,  when  a  brownish-yellow  mass  of 
well  formed,  thick,  strongly  refractive  prisms  is  produced,  which  is 
purified  by  wasbino*  with  50  per  cent,  alcohol,  tben  with  ether,  re- 
crystallising  fii'st  from  boiling  benzene,  and  finally  fi'om  solution  in  hot 
45  per  cent,  alcohol.  The  compound  is  thus  obtained  in  long,  well- 
formed  prisms.  It  melts  at  93 — 95°,  and  at  a  higher  temperature 
chars  without  subliming.  100  c.c.  of  water  at  15°  dissolves  0'014  gram  ; 
hot  water  dissolves  somewhat  more.  It  is  very  slightly  soluble  in  ether 
and  cold  benzene,  easily  soluble  in  acetone  and  strong  alcohol,  and  with 
difficulty  in  concentrated  acetic  acid.  When  moistened  with  concen- 
trated sulphuric  acid  the  crystals  give  an  immediate  cheri-y-red  colora- 
tion,which  slowly  passes  through  greenish-blue  to  violet.  Concentrated 
hydrochloric  and  nitric  acids  produce  a  red  coloration ;  ferric  chloride- 
aud  bromine  produce  no  change;  the  compound  dissolved  in  glacial 
acetic  acid  gives  a  red  coloration  with  Millon's  reagent.  The  alcoholic 
solution  is  strongly  Igevorotatory.  Zeisel's  method  indicates  the  presence 
of  three  methoxyl  groups.      Hydroxyl  does  not  appear  to  be  present. 

Podophyllotoxin,  when  oxidised  in  an  alkaline  solution  in 
the  cold,  by  means  of  potassium  permanganate,  yielded,  besides- 
a  little  carbonic  anhydride  and  a  brown,  amoiphous  substance, 
principally  two  compounds,  the  more  considerable  of  which  was- 
podophyllic  acid,  C..0H04O9,  obtained  as  well-formed,  colourless 
cr^'Stals,  from  solution  in  a  mixture  of  benzene  and  alcohol.  The 
compound  is  without  action  on  animals.  It  melts  at  158 — 160°. 
Its  aqueous  solution,  neutralised  with  aqueous  potash,  gives  no  pre- 
cipitate with  gold,  calcium,  or  barium  chlorides ;  silver  nitrate  gives 
a  white  precipitate,  soluble  in  much  water ;  copper  acetate  gives  a 
blue  precipitate.  The  capper  salt,  (C2oH230r,)Cu,  was  prepared  as 
beautiful,  light-green  prisms,  and  analysed. 

Picropodophyllin  results  from  the  action  of  alkalis  on  podophyl- 
lotoxin ;  thus,  on  heating  the  latter  with  aqueous  ammonia,  a  well 
crystallised  product  is  obtained,  which  at  fii'st  was  recrystallised  from 
strong  alcohol  ;  but  this  was  found  to  be  iinnecessary,  as  the  melting 
point,  227°,  was  not  affected  by  it.  Picropodophyllin  has  the  same  com- 
])ositiou  as  podophyllotoxin,  but  they  differ  in  melting  point :  227"  and 
95° ;  in  their  action  on  polarised  light  :  inactive,  lajvorotatory ;  as  to 
solubility,  the  former  is  less  soluble  in  all  liquids  than  the  latter;  the 
latter  gives  Millon's  reaction,  the  former  does  not.  By  oxidation  and 
I'eduction  the  two  compounds  yield  the  same  products.  The  residue 
of  the  chloroform  extract,  freed  from  crystalline  podophyllotoxin, 
yielded  a  Wtth^  picropodopthyllic  acid  in  crystals  melting  at  15G — 158^  ; 
no  other  definite  substance  could  be  obtained  from  the  extract. 

Podophylluquercetin,  C.;:,Hi60i,„  is  best  obtained  from  the  rhizome, 
after  extraction  by  light  jietroleum  and  chloroform,  by  further  ex- 
tracting with  ether,  distilling  off  the  ether,  and  treating  with  cold 
glacial  acetic  acid.  The  crude  crystals  are  purified  by  repeated  re- 
crystaUisation,  best  in  an  atmosphere  of  carbonic  anhydride.  It 
melts   at  275 — 277°,  is  almost  insoluble  in   water,  sparingly  soluble 
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in  cold  g'lacial  acetic  acid,  more  soluble  in  the  hot  acid  and  in  ether, 
easil}'  soluble  in  strong-  alcohol.  Alkaline  copper  solution  is  easily 
reduced  wlien  warm,  aUo  ammoniacal  silver  solution.  Probably  this 
compound  is  not  identical  with  quercetin.  J.  T. 

Decomposition  of  the  Silicates  in  Soil  by  Lime  and  Gypsum. 

By  G.  DE  Marnkffe  (Bied.  Centr.,  1891,  29-4— 290).— Three  classes  of 
soils  Avere  ignited  and  extracted  with  dilute  hydrochloi-ic  acid  to 
remove  all  soluble  silicates.  They  were  then  mixed  with  lime,  some 
being  exposed  to  air ;  others  were  kept  air-tight,  but  water  was  giAcn 
in  all  cases.  The  result  was  that  insoluble  silicates  were  rendered 
soluble,  but  the  presence  or  absence  of  air  made  no  dili'erence.  Another 
set  of  samples  were  treated  in  like  manner,  but  mixed  with  gypsum  ; 
this  addition  produced  no  change  in  composition.  E.  W.   P. 

Value  of  Nitrates  and  Ammonium  Salts  as  Food  for  Ferments 
and  other  Plants.  Py  P.  Lai  i;i;m  {Bied.  Coitr..  Ib91,  :',:>S — o59). — 
Ammonium  sulphate  and  phosphate,  potassium  and  sodium  nitrates, 
and  also  potassium  nitrite,  wei-e  applied  to  plants.  The  last  compound 
is  poisonous,  and  so  is  ammonium  nitrate,  if  the  solution  be  acid,  foi- 
the  ferment  reduces  nitrate  to  nitrite.  Several  mildews  prefer  am- 
monium salts  to  nitrates.  With  green  plants  in  Avater  culture,  it  was 
found  tliat  the  roots  of  the  "  ammonia  plants  "  ramify  more  in  solu- 
tions of  ammonium  salts,  but,  on  the  other  hand,  the  roots  are  shorter 
than  when  in  solutions  of  nitrates.  When  grown  in  soil,  plants  fed 
with  nitrates  do  best.  E.  W.  P. 

Characteristic  of  Fig  Wine.  By  P.  Carles  {Compt.  rend.,  112, 
811 — 812). — Pigs,  when  moistened  with  tepid  water  acidified  with 
tartaric  acid,  rapidly  ferment,  and  yield  a  wine  of  about  8°  alcoholic 
strength  and  very  free  irom  acidit}-.  This  wine  is  largely  made  in 
Algeria,  although  the  figs  from  Asia  Minor  give  the  best  results;  it  is 
used  for  adulterating  grape  wines,  and  also  for  defrauding  the 
revenue. 

If  the  fig  wine  is  evaporated  to  a  syrup,  and  left  in  a  cool,  dry 
place,  it  does  not  remain  liquid,  but  after  24  hoiu's  solidities  to  a 
crystalline  mass,  consisting  chiefly  of  mannitol,  together  with  glycerol, 
and  a  small  quantity  of  sugar  and  oi'ganic  acids.  The  proportion  of 
mannitol  amounts  to  from  6  to  8  grams  per  litre,  whilst  in  the 
ordinary  wines  it  does  not  exceed  a  few  decigrams  per  litre.  Estima- 
tion of  the  mannitol,  therefore,  makes  it  possible  to  detect  the 
addition  of  as  little  as  25  per  cent,  of  fig  wine  to  ordinary  wine. 

C.  H.  B. 
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Measurement  of  Gases.  By  G.  Lungk  {Ber.,  24,  1656—1657). 
— A  criticism  of  a  recent  paper  of  P.  R.  Japp  on  this  subject  (com- 
pare Proceedings,  1891,  Q'6). 
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Estimation  of  Small  Quantities  of  Alkali  and  Recognition  of 
the  Neutrality  of  Water.  By  F.  ]\[ylius  and  F.  Fokrster  (Ber.,  24, 
1482 — 1498). — The  authors'  previous  researches  on  the  action  of 
aqneous  sokiiions  on  glass  (Abstr.,  1889,  828)  were  in  many  respects 
incomplete,  owing  to  the  fact  tliat  no  alkalimetric  method  was  known 
sufficiently  delicate  for  those  investigations.  They  have,  therefore, 
endeavoured  to  obtain  an  indicator  which  would  be  sufficiently 
delicate  to  allow  of  the  employment  of  millinormal  solutions,  and  find 
that  iodeosin  answers  the  purpose  admirably.  The  crude  colouring 
matter  must  be  purified  by  dissolving  in  aqueous  ether,  shaking  the 
filtered  solution  with  soda  solution,  and  precipitating  the  sodium  salt 
by  the  addition  of  concentrated  soda  solution.  The  salt  is  recrystal- 
lised  from  alcohol,  dissolved  in  water,  acidified  with  hydrochloric 
acid,  and  the  precipitated  iodeosin  well  washed  with  water.  If 
used  in  the  ordinary  manner,  this  coloui-ing  matter  is  useless  as  an 
indicator,  but  if  the  titration  is  carried  on  in  astopperedbottle,  in  pre- 
sence of  ether,  and  the  whole  shaken  on  addition  of  the  reagent,  the 
point  of  neutrality  is  very  distinctly  shown,  as  in  presence  of  the 
slightest  excess  of  alkali  the  iodeosin  passes  from  the  aqueous  to  the 
<3thereal  solution,  leaving  the  former  almost  colourless. 

The  titration  with  millinormal  solutions  allows  of  the  detection  of 
quantities  of  alkali  equivalent  to  O'l  milligram  Na^O,  and  even  smaller 
amounts  may  be  estimated  by  employing  a  colorimetric  method.  In 
carrying  out  the  latter  process  a  large  number  of  precautions  must 
be  taken  with  regard  to  the  neutrality  of  the  water,  the  quality  of 
the  glass  vessels  employed,  &c.  For  details  of  this  method  reference 
must  be  made  to  the  original,  as  they  do  not  admit  of  a  curtailed 
description.  H.  G.  C. 

Estimation  of  Available  [Oxygen  in  Peroxides  by  Means  of 
Gaseous  Hydrochloric  Acid.  By  L.  L.  i>e  Koninck  and  A. 
Leckexier  (Chem.  News,  63,  280).— A  modification  of  Bunsen's 
method.  The  oxide  under  examination  is  placed  in  a  flask  along 
with  sufficient  water  to  dissolve  the  chloride  formed  during  the 
ensuing  reaction,  and,  while  gently  heated,  is  submitted  to  the  action 
of  hydrogen  chloride,  conveyed  in  a  current  of  carbonic  anhydride  ; 
as  soon  as  the  oxide  is  dissolved,  the  supply  of  hydrogen  chloride 
is  stopped,  but  the  current  of  carbonic  anhydride  is  continued, 
and  when  the  hydrogen  chloride  has  been  expelled,  the  liberated 
iodine  in  the  receiver  is  titrated  in  the  usual  manner.  D.   A.  L. 

Estimation  of  Nitrate  by  the  Phenolsulphonic  Acid 
Method.  By  G.  H.  Bartuui  (Chem.  News,  63,  228— 229).— Noting 
discrepancies  in  the  results  obtained  in  duplicate  estimations  of 
nitrates  in  water  by  the  phenolsulphonic  acid  method,  investigations 
were  instituted  which  show  that  accurate  results  are  obtained  with 
freshly  prepared  phenolsulphonic  acid,  but  that  shortly  after  prepara- 
tion, this  reagent  becomes  susceptible  to  the  action  of  chlorine  when 
the  quantity  jn-esent  is  as  much  as,  or  more  than  four  times,  that  of 
the  nitric  nitrogen,  and  the  results  may  then  be  vitiated  to  the  extent 
-of  showing  a  deficit  of  20  or  even  40  per  cent,   of  the  total  nitric 
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nitrogen  actually  present.  This  can.  however,  be  obviated,  eitlier  by 
removing  the  chlorides  or  by  using  freshly  prepared  phenolsulphonic 
acid.  '  D.  A.  L. 

Estimation  of  Sulphur.  By  F.  P.  Teeadwki.l  (Ber..  24, 
1937 — 19-il). — The  method  is  ajjplicable  to  insoluble  sulphides.  It 
consists  in  heating  the  sulphide  with  excess  of  iron  to  dull  redness  in 
an  atmosphere  of  dry  carbonic  anhydride  for  five  to  ten  minutes,  and 
after  cooling,  decomposing  the  iron  sulphide  with  hydi^ochloric  acid 
(1  :  5).  The  iron  used  is  commercial  fen-um  reductam,  and  as  thi.s 
contains  some  sulphur,  it  is  necessary  to  perform  a  blank  experiment 
first.  The  hydrogen  sulphide  is  absorbed  in  a  Frcsenius-Yollhard 
absorption  apparatus  ;  the  first  absorption  bottle  contains  50  c.c.  of 
hydrogen  peroxide  solution(2  per  cent.)and  10  c.c.  of  ammonia  (2  1  X.). 
the  second  bottle  contains  10  c.c.  of  the  ammonia.  After  absorption  of 
the  hydrogen  sulphide,  the  contents  of  the  absorption  apparatus  are 
washed  into  a  beaker,  boiled  for  half  an  hour,  acidified  with  hydro- 
chloric acid,  and  evaporated  to  drj-ness  on  the  water-bath.  The  dry 
mass  is  treated  with  a  few  drops  of  hydrochloric  acid,  dissolved  in 
Avater,  filtered,  and  the  filtrate  precipitated  with  barium  chloride. 

The  results  obtained  compare  veiy  favourably  with  those  obtained 
by  other  methods.  E.   C.  R. 

Estimation  of  Sulphur  in  Coal,  &c.  By  T.  Xeilsox  {Cliem.  News, 
63.  192). — The  author  has  obtained  .satisfactory  results  by  estimatint^ 
sulphur  in  coal,  &c.,  in  the  following  manner: — A  gram  of  coke 
mixed  with  2  grams  of  sodium  carbonate  and  half  a  gram  of  man- 
ganous  carbonate  is  heated  at  a  low  red  heat  in  a  flat  platinum  dish  for 
an  hour,  then  fused,  cooled,  dissolved  in  hydrochloric  acid,  evaporated 
to  dryness,  redissolved  in  hydrochloric  acid,  filtered,  and  the  .sulphuric 
acid  precipitated  with  barium  chloride,  &c.,  as  usual.  A  blank  ex- 
periment of  equal  dui-ation  should  be  made  at  the  same  time  as  the 
actual  estimation.  D.  A.  L. 

Estimation  of  Barium  as  Sulphate.  By  F.  W.  Mae  {Amer.  J. 
Sci.  [3],  41.  2S8 — 295). — The  author  finds  that  in  precipitating 
barium  by  means  of  sulphuric  acid,  it  is  highly  advantageous  to  have 
the  solution  strongly  aciditied  with  hydrochloric  acid,  as  the  precipitate 
is  then  formed  in  a  more  or  less  crystalline  condition,  settles  i-apidlv, 
and  can  be  safely  filtered  with  or  without  pressure  in  ten  minutes. 
It  is  not  neces.sary  to  add  the  reagents  drop  by  drop,  but  the  whole 
quantity  required  to  complete  the  reaction  may  be  added  at  once. 
Ordinary  quantities  of  barium  salts,  in  presence  of  a  considerable 
excess  of  sulphuric  and  hydi-ochloric  acids  are  precipitated  com- 
pletely and  at  once,  but  when  only  a  few  milligrams  are  present,  the 
precipitate  requires  more  time,  usually  from  two  to  three  houi's,  to 
separate  under  the  same  conditions.  If  sulphuric  acid  is  being 
estimated  by  means  of  barium  in  the  presence  of  alkali  .salts,  the 
barium  sulphate  can  be  purified  by  dissolution  in  concentrated  sulphuiic 
acid  and  subsequent  evaporation  to  dryness,  when  the  sulphate  is  left 
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in  larsfe  crvi^tals,  which  can  he  filtered  off  as  reaclilv  as  sand.    This  is  far 
better  than  the  okl  method  of  solution  and  reprecipitation  bv  dilution. 

H.  C. 

Separation  of  Cadmium  and  Copper.  Bj  H.  X.  Waeeex 
(Chem.  Nezcs,  63,  198). — Copper  is  completely  precipitated  from  its 
solutions  by  glucose  in  the  presence  of  Fehling's  tartrate  solution, 
and  niav  be  readily  and  efficiently  separated  from  zinc  and  cadmium 
by  dissolving  the  alloy  containing  the  three  metals  in  nitric  acid, 
diluting,  mixing  with  excess  of  Rochelle  salt  and  sufficient  sodium 
hydroxide,  then  adding  a  dilute  solution  of  glucose  in  quantities  of 
not  more  than  4  c.c.  at  a  time  to  the  clear  boiling  solution. 

D.  A.  L. 

Precipitation  of  Manganese  as  Ammonium  Manganous  Phos- 
phate. By  A.  Ct.  McKenxa  {Chem.  Xeics,  63,  1^4 — lb6  ;  from  TerJi. 
Quarterly,  3,  'So.  4). — The  author  shows  that  glass  vessels  may  be  used 
for  the  precipitation  of  ammonium  manganous  phosphate  from  the 
solution  of  the  chloride;  that  in  several  experiments  boiling  in  the 
beaker  has  been  continued,  with  constant  stirring,  until  the  precipi- 
tate assumed  a  silky  appearance,  some  eight  minutes,  without  getting 
silica  from  the  glass.  It  is  shown  to  be  important  that  the  precipi- 
tate be  obtained  crystalline  ;  experimental  data  indicate  that  the 
ammonium  manganous  phosphate  is  only  very  slightly  soluble  either 
in  hot  water,  aqueous  ammonia  (1  :  4),  or  ammonium  nitrate,  but 
least  of  all  in  the  first,  which,  moi-eover,  does  not  affect  its  appear- 
ance ;  the  author,  thei-efore,  washed  the  precipitate  with  hot  water.  In 
the  presence  of  iron,  a  manganese  compound  is  formed,  which  is  soluble 
in  ammonia  when  an  excess  of  an  alkaline  phosphate  is  not  present. 

D.  A.  L. 

Alcohol  Method  for  Estimating  Iron  and  Aluminium  Oxides 
in  Phosphates.  By  H.  H.  B.  Shephekd  {Chem.  Xew-<,  63,  251). — 
This  method,  moditied  to  meet  objections  raised  at  meetings  called  by 
the  Chemical  Manure  Manufacturers'  Association,  is  conducted  in  the 
following  manner  : — 2^  gi-ams  of  phosphate  is  dissolved  in  10  c.c.  of 
hydrochloric  acid,  evaporated  to  dryness,  redissolved  in  hydrochloric 
acid,  heated  to  boiling,  washed  with  as  little  water  as  possible,  into 
a  250  c.c.  flask,  where  it  is  mixed  with  10  c.c.  of  strong  sulphuric  acid, 
and  agitated  frequently  during  five  minutes.  Alcohol  (95  per  cent.)  is 
now  added,  the  mixture  is  cooled,  made  up  to  the  mark  with  alcohol, 
and  well  shaken ;  as  contraction  occiu'S  on  mixing,  it  must  again  be 
made  up  to  250  c.c.  After  an  hour,  200  c.c.  of  the  filtered  solution  is 
gently  evapoi-ated  to  a  small  bulk  or  to  a  paste  if  organic  matter  is 
present,  mixed  with  50  or  100  c.c.  of  water  and  boiled  for  a  short 
time  with  bromine  or  other  oxidising  agent.  Ammonia  is  now  added 
in  excess,  the  whole  boiled  for  half  an  hour,  cooled,  a  little  more 
ammonia  added,  the  precipitate  of  the  phosphates  of  iron  and  alumina 
collected,  washed  with  a  hot  solution  of  ammonium  chloride,  ignited, 
and  weighed.  The  pho.sphoric  acid  is  determined  in  the  precipitate, 
and  its  weight  deducted  ;  the  iron  may  also  be  determined  if  desired. 
Teschemacher  and  Smith  suggest  that  if  any  magnesia  is  present,  it. 
should  be  removed  from  the  precipitate  by  boiling  with  water  and  a  little 
ammonium  nitrate,  repeating  the  treatment  if  needful.  D.  A.  L. 
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Separation  of  Iron  from  Cobalt  and  Nickel.     Bv  G.  A.  Le 

Roy  {Coiiipt.  rcnil.,  112,  I'l'l  —  723). — A  .solution  containing  iron, 
manganese,  nic-kel,  and  cobalt  in  the  form  of  sulphates  is  mixed  with 
a  large  excess  of  a  concentrated  and  stronoflj  ammoniacal  solution  of 
ammonium  sulphate,  after  addition  of  sufficient  citric  acid  or  other 
acid  to  prevent  precipitation  of  the  metals.  The  solution  is  then 
electrolysed  with  the  current  from  two  Bunsen  cells  (or  their  equiva- 
lent) ;  manganese  separates  at  the  anode,  and  iron,  nickel,  and  cobalt 
at  the  catliode.  The  cathode  is  washed,  and  is  then  put  into  a  con- 
centrated solution  of  ammonium  sulphate  saturated  with  ammonia. 
It  now  serves  as  the  anode,  a  Aveighed  platinum  plate  being  the 
cathode,  and  when  the  circuit  is  closed,  the  nickel  and  cobalt  are 
transferred  to  the  new  cathode,  whilst  ferric  hydroxide  partly  re- 
mains on  the  anode  and  partly  floats  in  the  liquid,  but  is  free  from 
any  appreciable  traces  of  nickel  or  cobalt.  C.  H.   B. 

Separation  and  Estimation  of  Nickel   and  Cobalt,     Bv  C. 

Kraus.s  (Zt^iV.  aruil.  Chem.,  30,  227 — 2-t2). — The  author  has  submitted 
to  a  critical  study  most  of  the  hitherto  published  methods  for  sepa- 
rating nickel  and  cobalt.  Many  of  them  are  entirely  worthless. 
Fleischer's  method  {Zeit.  anal.  Chem.,  10,  219)  yields  passable  results, 
oAN-ing  to  a  compensation  of  errors.  Cobalt  can  be  estimated  by  a 
moditication  of  Donath's  method  (Abstr.,  1880,  287  ;  1882,  ooo),  in 
which  the  solution  is  boiled  with  potash  and  hydrogen  peroxide,  the 
cobalt  peroxide  then  treated  with  ])otassiuni  iodide,  and  the  liberated 
iodine  titrated.  Rose's  method,  and  those  of  Liebig,  as  well  as 
Wohler's,  Rose's,  and  Gauhe's  modifications  of  the  latter,  give  satis- 
factory separation.  Dirvel's  method  (Abstr.,  1880,  287)  yields  satis- 
factory results  if  skilfully  performed.  Fischer's  potassium  nitrite 
method  is  serviceable,  and  that  of  Ilinski  and  Knorre  (Abstr.,  1^85 
840)  is  excellent.  ~    M.  J.  S. 

Precipitation  of  Antimony  from  Solutions  of  Potassium 
Antimony  Tartarate.  By  J.  H.  Long  and  H.  E.  Sauer  (Chem. 
X' v:--!,  63,  269 — 27U). — By  making  the  admixture  slowly,  and  at  a 
low  temperature,  an  alkali  carbonate  may  be  added  to  a  solution  of 
potassium  antimony  tartrate,  in  quantities  more  than  necessaiy  for 
complete  precipitation,  without  producing  a  precipitate;  nevertheless, 
polarisation  phenomena,  inasmuch  as  the  rotation  is  decreased,  show 
that  some  chemical  change  has  taken  place;  moreover,  such  solutions 
gradually  became  turbid,  but  without  the  evolution  of  carbonic 
anhydride,  and,  in  time,  deposit  a  precipitate.  Series  of  experiments 
were  instituted  to  investigate  this  matter.  In  one  series,  5  grams  of 
tartrate  was  dissolved  in  (50  to  70  c.c.  of  water  cooled  to  20"",  to  which 
was  added  a  weighed  amount  of  sodium  carbonate  dissolved  in  a  little 
v>'ater ;  the  mixture  was  diluted  to  100  c.c.  at  20'^  and  left  for  24  hours  ; 
vrith  small  amounts  of  carbonate,  the  precipitation  was  slow,  but  how- 
ever small  the  precipitate,  the  supernatant  liquid  was  alwavs  clear. 
Analyses  of  the  precipitates  in  this  series  showed  a  mean  of  78*8  per 
cent,  of  antimony  ;  some  of  the  results  are  as  follows  : — 
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Sodium  carbonate 

P 

■rcentage  of  potassium 

added. 

antimony  tartrate 

Experiment. 

grams. 

left  in  solution. 

1 

01 

99-93 

4 

0-7 

56-76 

8 

2-0 

3-88 

0-7982  gram  of  sodivtm  carbonate  should  be  sufficient  to  precipitate 
the  5  grams  of  tartrate  present  ;  the  precipitation  is  evidently  incom- 
plete, but,  nevertheless,  in  this  series  the  amount  of  antimony  retained 
in  solution  diminishes  regularly  as  the  quantity  of  sodium  carbonate 
added  increases.  Other  series  of  experiments,  some  mixed  at  100°, 
others  also  kept  at  100°  for  an  hour,  show  an  accelerated,  but  still  incom- 
plete precipitation ;  in  fact,  after  a  certain  point  when  about  2  grams 
of  sodium  carbonate  is  added,  the  antimony  in  solution,  having 
reached  a  minimum,  begins  to  increase  ;  this  is  still  more  evident  when 
a  greater  dilution  was  employed.  As  the  solution,  then,  has  not 
the  optical  properties  of  the  tartrate,  and  as  it  is  influenced  by 
an  excess  of  sodium  carbonate,  it  is  presumed  that  the  antimony 
may  be  present  as  antimonite,  which  probably  is  formed  before  a 
maximum  in  the  oxide  is  reached.  No  evolution  of  carbonic  anhydr- 
ide took  place  in  the  cold  or  in  the  solutions  simply  mixed  at  100'\ 
but  in  the  stronger  solutions  kept  at  100°  some  carbonic  an- 
hydride was  evolved.  It  seems  that  complete  precipitation  is  only 
possible  at  very  low  temperatures.  D.  A.  L. 

Electrolysis  of  Metallic  Phosphates  in  Acid  Solution.     By 

E.  F.  Smith  (Amer.  Che-in.  J.,  13,  206—209  ;  compare  Abstr.,  1890, 
1028). — Cadmium  from  Manganese. — 10  c.c.  of  cadmium  sulphate  solu- 
tion (=  0-2399  gram  of  cadmium),  10  c.c.  of  manganese  sulphate  solu- 
tion (=  O'lOOO  gram  of  manganese),  20  c.c.  of  disodium  phosphate 
(sp.  gr.  1-0358),  3  c.c.  of  phosphoric  acid  (sp.  gr.  1-347),  and  100  c.c. 
of  water  were  electrolysed  with  a  current  liberating  10  c.c.  of  oxyhy- 
drogen  gas  per  minute.  In  12  hours,  02394  gram  of  cadmium  was 
precipitated.     In  trial  No.  2,  0-2400  gram. 

Platinum. — 0-2590  gram  of  ammonioplatinic  chloride  (=  0-1144 
gram  of  platinum)  ;  30  c.c.  of  disodium  phosphate ;  5  c.c.  of  phos- 
phoric acid  ;  water  to  150  c.c.  ;  current  =  0-8  c.c.  of  oxyhj^drogen  gas 
per  minute  for  10  hours  ;  weight  of  platinum  deposited,  0-1140  gram. 

Palladium. — Palladium  =  0-1825  gram  ;  sodium  diphosphate, 
20  c.c.  ;  phosphoi'ic  acid,  5  c.c. ;  water,  125  c.c. ;  current  =  0-7  c.c. 
of  oxyhydrogen  gas  per  minute  ;  weight  of  palladium  deposited, 
0-1817  gram.  In  second  trial,  0-1830  gram.  Palladium  could  not  be 
separated  from  cadmium,  zinc,  and  other  metals. 

Gold. — 0-1338  gram  of  gold  ;  20  c.c.  of  disodium  phosphate  ;  3  c.c.  of 
phosphoric  acid  ;  water  to  160  c.c. ;  current,  08  c.c.  of  gas  per  minute. 
The  deposit  was  made  on  copper  and  weighed  0-1335  gram.  In  second 
trial,  0-1339  gram.  Gold  could  not  be  separated  from  cadmium,  but 
easily  from  zinc. 

Gold  from  Zinc. — Gold,  0-1338  gram;  zinc,  01500  gram  ;  disodium 
phosphate,  30  c.c.  ;  phosphoric  acid,  3  c.c.  ;  water  to  150  c.c. ;  current, 
0-6  c.c.  of  g^s  per  minute ;  weight  of  gold  deposited,  0-1338  gram. 
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Gold  from  C'obalf. — Conditions  tlie  same  as  those  I-ist  mentioned, 
except  for  the  presence  of  02300  gram  of  cobalt ;  weight  of  gold 
deposited,  0"1338  gram. 

Several  details  as  to  the  condition  of  the  deposited  metals  are  oriven 
in  the  original.  A.  G.  B. 

Electrolytic  Estimation  of  Rhodium.  By  A.  Joly  and  B. 
Li:n)if;  (Compt.  rend.,  112,  793 — ^7'Jo;. — Rbodiam  can  be  estimated 
with  great  accuracy  by  the  electrolysis  of  solutions  free  from  all 
other  metals  except  the  alkali  metals.  The  solution  of  the  chloride 
or  double  (sodium,  potassium,  or  ammonium)  chloride  is  slightly 
acidified  and  should  not  contain  more  than  4  grams  of  metal  per 
litre.  At  the  beginning,  the  liquid  is  heated  to  50 — 60°,  and  a 
current  of  0"5  ampere  is  used,  but  the  operation  is  finished  at  the 
ordinaiy  temperature  with  a  current  of  01  ampere.  The  method  is 
applicable  to  any  rhodium  compound  that  can  be  converted  into  the 
chloride  or  a  double  chloride.  If  the  separation  is  required  and  not 
the  estimation,  a  stronger  current  may  be  used;  the  metal  is  then 
more  crystalline  and  less  coherent. 

The  metal  can  also  be  estimated  in  solutions  of  the  sulphate,  pro- 
vided that  the  liquid  contains  a  considerable  quantity  of  free  acid 
and  the  deposition  is  very  slow. 

Nitric  acid,  in  quantity  exceeding  20  per  cent.,  prevents  separation 
of  the  metal  altogether,  and  Avith  more  than  10  per  cent,  deposition 
is  very  slow.  In  presence  of  oxalic  acid,  no  rhodium  separates  at 
the  cathode,  but  a  dark-green  peroxide  separates  at  the  anode. 

C.  H.  B. 

Volumetric  Estimation  of  Volatile  Hydrocarbons.     By  W. 

Hempel  and  L.  M.  Dexxis  (Ber.,  24,  1162—1164). — The  authors 
describe  a  method  of  estimating  the  volatile  hydrocarbons  in  gas. 
Only  100  c.c.  of  gas  is  employed  for  the  determination.  The  method 
is  based  on  Bunsen's,  the  hydrocarbons  being  absorbed  by  a  small 
quantity  of  absolute  alcohol.  The  gas  is  brought  into  an  ordinary 
gas-burette  and  mixed  with  a  small  quantity  of  water  saturated  with 
gas.  It  is  then  transferred,  by  means  of  a  capillary  tube,  to  a  gas 
pipette,  containing  1  c.c.  of  absolute  alcohol  over  mercury,  and  shaken 
three  minutes.  The  alcohol  must  first  be  saturated  with  gas,  to  avoid 
any  gas  except  the  volatile  hydrocarbons  being  absorbed.  After 
shaking  with  alcohol,  the  gas  is  transferred  back  into  the  burette. 
To  absorb  alcohol  vapours  mixed  with  the  gas,  it  is  shaken  in  a 
pipette  with  1  c.c.  of  water  over  mercury  for  three  minutes  and  again 
transferred  to  the  burette.  The  difference  in  volume  gives  the  hydro- 
carbon vapours.     The  results  are  accurate. 

Since  the  volatile  hydrocarbons  are  appreciably  soluble  in  caustic 
soda,  in  ordinary  gas  analysis  the  percentage  of  carbonic  anhydride  is 
too  high.  This  error  is  easily  avoided  in  the  above  method  by  determin- 
ing the  constituents  in  the  following  order :  volatile  hydrocai'bons, 
carbonic  anhydride,  heavy  hydrocarbons,  oxygen,  carbonic  oxide, 
hydrogen,  and  marsh  gas.  E.  C.   R. 
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Gayon's  Aldehyde  Reaction.  By  H.  Borxtragee  (Zeit.  anal. 
Cherti.,  30,  208 — 209). — Gayon's  reagent  is  a  solution  of  rosaniline 
decolorised  by  a  little  liydrocliloric  acid  and  much  sodium  hydrogen 
sulphite.  Its  indications  are  untrustworthy,  since  many  oxidising 
agents  restore  its  red  colour  in  the  same  way  as  aldehyde  does.  On 
the  other  hand,  acetal  destroys  the  rosaniline-red,  and  would  there- 
fore mask  the  aldehyde  reaction.  The  reducing  action  of  aldehyde 
on  ammoniacal  silver  solution,  and  on  ammoniacal  permanganate, 
are  the  only  certain  tests  at  present  known,  but  they  both  require 
the  presence  of  a  moderately  large  amount  of  aldehyde. 

M.  J.  S. 

Estimation  of  Acetone  in  Denaturised  Alcoiiol.  By  L. 
YlGXON  {Go rapt,  rend.,  112,  87o — 875). — When  iodine  and  sodium 
hydroxide  act  on  acetone  in  presence  of  water,  there  are  always  two 
distinct  reactions  taking  place  simultaneously :  (a)  COMco  +  3L  + 
4XaOH  =  AcONa  +  CHI3  +  3XaI  +  SHjO,  and  {h)  8X2  +  6NabH 
=  5NaI  +  KalOs  +  8H2O,  the  one  or  the  other  predominating 
according  to  the  conditions. 

In  presence  of  excess  of  methyl  alcohol,  the  proportion  of  acetone 
amounting  to  20  or  25  per  cent.,  13" 7  atoms  of  iodine  are  required 
for  the  complete  conversion  of  1  mol.  of  acetone  into  iodoform,  or 
1  part  of  acetone  requires  30  parts  of  iodine. 

Ethyl  alcohol  alone  yields  no  iodoform,  but  it  greatly  retards  the 
conversion  of  acetone  into  iodoform,  and  tends  to  make  the  reaction 
{b)  predominant.  A  mixture  of  acetone  and  water  Avhich  yielded 
iodofoi'm  corresponding  to  55*34  per  cent,  of  acetone  gave  only  28'54 
after  dilution  with  an  equal  volume  of  ethyl  alcohol,  other  conditions 
remaining  the  same.  Aldehyde,  on  the  other  hand,  promotes  the 
formation  of  iodoform,  and  the  preceding  mixture,  when  an  equal 
volume  of  aldehyde  had  been  added,  gave  iodoform  amounting  to 
95"93  per  cent,  of  acetone. 

It  follows  that  in  the  estimation  of  acetone  in  denaturised  alcohol 
by  conversion  into  iodoform,  a  large  excess  of  iodine  must  be  used. 
5  c.c.  of  the  alcohol,  after  removal  of  the  aldehyde  by  Bardy's 
method,  is  diluted  to  250  c.c.  with  distilled  water,  and  5  c.c.  of  the 
solution  (=  O'l  c.c.  of  the  original  alcohol)  is  mixed  with  10  c.c.  of 
binormal  soda  and  5  c.c.  of  binormal  iodine.  A  second  estimation  is 
made  with  the  same  quantity  of  alcohol,  but  double  the  quantities  of 
iodine  and  soda,  and  it  is  only  when  both  experiments  give  the  same 
result  that  the  determination  can  be  regarded  as  satisfact07"y. 

C.  H.  B. 

Use  of  Phenylhydrazine  for  the  Estimation  of  Sugars.  By 
Maquenne  (Uompt.  rejid., 112,  799 — 802). — TheAveight  of  the  osazones 
precipitated  when  different  reducing  sugars  are  heated  for  the  same 
time  with  the  same  weight  of  phenylhydrazine  varies  considerably 
with  the  nature  of  the  sugar,  but  remains  constant  for  the  same 
sugar  so  long  as  the  conditions  are  precisely  the  same.  The  follow- 
ing results  were  obtained  by  heating  for  an  hour  at  100°  1  gram  of 
each  sugar  with  100  c.c.  of  water,  and  5  c.c.  of  a  solution  containing 
400  grams  of  phenylhydrazine  and  400  grams  of  glacial  acetic  acid 
per   litre  ;    after  cooling,  the  precipitate  was  collected,  washed  with 
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100  c.c.  of  water,  and  dried  at  llC  : — Sorbinose,  082  ;  levulose,  O'TO  ; 
xylose,  0  40  ;  glucose  (anhyd.),  0'32  ;  arabinose,  0"27  ;  galactose,  0"23  ; 
rhamnose,  0"15 ;  lactose,  Oil;  maltose,  Oil.  With  more  dilute 
solutions,  the  relative  difEerences  remain  practically  the  same,  but 
levulose  tends  to  approach  sorbinose.  It  is  noteworthy  that  sorbinose 
and  levulose  yield  a  much  greater  quantity  of  osazone  in  a  given  time 
than  any  other  sugars,  and  these  are  the  only  two  isomerides  or 
homologues  of  glucose  that  have  a  ketonic  function.  The  two  are 
readily  distinguished,  since  the  glucosazone  forms  easily  recognisable 
needles,  whilst  soi'binosazone  never  forms  distinct  crystals.  Glucosa- 
zone and  galactosazone,  which  both  crystallise  well  and  melt  at  prac- 
tically the  same  temperatui^e,  can  be  distinguished  by  their  rate  of 
formation.  It  is  also  noteworthy  that  the  reducing  saccharoses  give 
less  osazone  than  the  non-hydroly sable  sugars,  and  therefore  less  than 
the  products  of  their  own  inversion. 

A  comparison  of  the  weight  of  osazone  obtained  from  the  products 
of  inversion  of  polyglucoses  with  the  weight  obtained  from  a  known 
mixture  of  glucoses  affords  valuable  help  in  determining  the 
products  of  inversion  of  the  polyglucoses.  The  following  results  were 
obtained  with  1  gram  of  sugar  completely  inverted  by  dilute  sulph- 
ui'ic  acid,  dissolved  in  100  c.c.  of  water  and  mixed  with  2  grams  of 
phenylhydrazine,  2  gi-ams  of  glacial  acetic  acid,  and  5  grams  of  sodium 
a,cetate  ;  in  each  case  the  result  is  compared  with  that  obtained  with 
artificial  mixtures  of  corresponding  quantities  of  glucoses  : — 

Weight  of 
osazone. 

r  Ordinary  saccharose 0"71 

\  Glucose  and  levulose  (0526  gram  each)  .      073 

{Maltose 055 
Glucose  (1-052  gram) 0-58 

Raffinose  (cryst.) 0-48 

Levulose,  glucose,   and  galactose   (0'303 

gram  each) 0'53 

/  Lactose  (cryst.) 0'38 

\  Glucose  and  galactose  (0'5  gram  each). .      0'39 

The  weight  of  osazone  is  always  slightly  lower  in  the  case  of 
the  products  of  inversion,  because  of  the  destructive  action  of  the 
acid.  This  error  can  be  compensated  by  diluting  the  solutions  until 
equal  volumes  have  the  same  reducing  power.  In  this  way  it  was 
found  that  the  product  of  the  inversion  of  melezitose  gives  the  same 
weight  of  osazone  as  a  solution  of  glucose  of  equal  reducing  power, 
and  therefore  glucose  is  the  sole  product  of  the  iuvei^sion  of  melezi- 
tose. C.  H.  B. 

Saponification  by  means  of  Sodium  Ethoxide.  By  A.  Kossel 
and  M.  Kkuger  (Zeif.  plnjsiol.  Chem.,  15,  321 — 330). — The  method 
of  saponification  introduced  by  Kossel  and  Obermiiller  (Abstr,,  1890, 
1474)  is  shown  to  be  applicable  to  the  analysis  of  butter  and  suet. 
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Practically  identical  results  were  obtained,  whether  the  analysis  was 
performed  by  the  new  method  or  by  the  alcoholic  potassium  hydroxide 
method. 

In  the  saponification  of  cetyl  palmitate  by  the  new  method,  one 
product  is  sodium  palmitate,  the  other  is  cetyl  alcohol.  In  the 
saponification  of  phenyl  salicylate  (salol),  one  product  is  ethyl  salicyl- 
ate. In  the  saponification  of  salol  by  sodium  amyloxide,  one  product 
is  amyl  salicylate.  The  bearing  of  these  facts  on  observations  of 
Claisen  (Ber.,  20,  646)  is  pointed  out.  W.  D.  H. 

Saponification  of  Tallow.  By  H.  N.  Warren  (Chem.  News,  63, 
143). — Complete  saponification  is  effected  by  boiling  the  fat,  in  a 
■copper  pan,  with  a  solution  of  equal  parts  of  sodium  and  potassium 
hydroxides  for  about  10  minutes.  The  fatty  acids  are  liberated  with 
dilute  sulphuric  acid,  washed,  dried  by  blowing  air  through  the 
molten  acids,  and  the  solidifying  point  taken  in  the  usual  manner. 

D.  A.  L. 

Estimation  of  Grease.  By  W.  L.  Gadd  and  S.  Lees  (Chem.  New-^^, 
•63,  86). — In  order  to  break  the  fall  of  the  reflux  ether  and  prevent 
its  washing  solid  material  into  the  flask  below,  when  extracting  light 
or  finely  pulverised  matter  in  a  Soxhlet  apparatus,  it  is  proposed  to 
furnish  the  extraction  tube  with  an  annular  projection  inside  (above 
the  substance),  upon  which  is  placed  an  inverted  glass  cup,  provided 
with  a  short  stem  to  facilitate  removal  and  with  channels  in  its 
periphery,  through  which  the  reflux  ether  passes  and  flows  quietly 
down  the  sides  of  the  extraction  tube,  without  disturbing  the  matei-ial 
in  the  filter.  D.  A.  L. 

The  Analysis  of  Olein.  By  A.  Korner  (Chem.  Centr.,  1891,  i, 
218 — 219;  from  Deut.  Ghem.  Zeit.,  5,  402). — The  separation  of  the 
unsaponifiable  portion  of  olein  is  effected  by  the  author  as  follows : — 
3 — 4  grams  of  olein  is  saponified  with  a  slight  excess  of  -^  or  ^  N, 
alcoholic  potash,  mixed  with  a  considerable  quantity  of  ignited  sand, 
evaporated  to  dryness,  and  the  residue  extracted  in  a  300 — 400  c.c. 
flask  with  150  c.c.  of  hot  ether,  with  addition  of  some  alcohol. 

To  this  solution  is  added  an  ethereal  solution  of  mercuric  chloride 
(2*42  parts  of  mercuric  chloride  to  1  part  of  potassium  hydroxide 
employed)  with  addition  of  alcohol.  The  mercuric  salts  of  the  fatty 
acids  separate  as  a  voluminous  precipitate,  which  is  allowed  to  subside, 
the  clear  solution  filtered  off,  the  precipitate  washed  with  ether,  and 
the  ether  distilled  from  the  filtrate  until  this  measures  about  30  c.c. 
This  residual  solution  is  brought  to  dryness  in  a  porcelain  dish,  the 
residue  extracted  four  or  five  times  with  10  c.c.  of  light  petroleum 
(boiling  point  below  50°),  and  the  petroleum  evaporated  off  again  and 
tlie  residue  weiohed.  J.  W.   L. 
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Rotatory  Dispersion  of  Tartrates.  By  G.  Kummet,  (Aim.  Phys. 
Chem.,  [2],  43,  ")i.'9 — ol.")). — The  optical  rotation  of  solutions  of  the 
noi-mal  tai-tratcs  of  potassinni,  sodium,  lithium,  and  ammonium,  and 
of  certain  of  tlieir  double  salts,  was  determined  for  the  Fraunhofer 
lines  C,  D,  b,  F,  and  G.  The  solutions  taken  were  all  of  normal  con- 
centration, and  the  temperature  of  the  observations  was  15°.  The 
dispersion  was  found  to  be  tlie  sanie  for  all  the  salts  examined.  Ob- 
servations with  solutions  of  different  concentrations  showed  that  the 
rotation  is  proportional  to  the  concentration.  Solutions  of  the  acid 
tartrates  of  sodium  and  lithium  were  also  examined,  but  in  this  case 
the  concentration  was  only  half  that  of  the  solutions  used  in  the  pre- 
vious expeiiments.  owing  to  the  sparing  solubility  of  these  salts.  The 
acid  salts  differ  wholly  in  their  bohavioui'  from  the  normal  salts,  and 
the  results  ai'e  such  as  to  justify  the  assumption  that  in  aqueous 
solution  these  salts  are  decomposed  inti  free  acid  and  normal  salt. 
On  the  above  assumption,  a  calculation  of  the  optical  rotations  of  the 
solutions  of  the  acid  salts  gave  numbers  in  close  agreement  with 
those  observed.  H.   C. 

Sensitisers  for  Rays  of  Low  Rafrangibility.  By  G.  Hro«^s 
[Proc.  Poij.  Sue,  49,  84-3 — 3rl6). —  Directions  are  given  for  preparing 
solutions  of  the  h^-drogen  sulphite  compounds  of  alizarin-blue  S  and 
of  coeruliu,  to  be  used  as  sensitisers.  The  actinic  curves  for  the  two 
substances  are  almost  identical.  Whilst  possessing,  in  a  high  degree, 
sensitising  properties  for  rays  throughout  the  region  comprised 
between  X  G200  and  8000,  they  do  not  lower  the  sensitiveness  to  the 
violet  and  ultra-violet.  Numerous  lines  in  the  spectrum  have  been 
depicted  Avhich  previously  were  not  known  to  exist.  J.   W. 

Is  Chemical  Action  affected  by  Magnetism  P  By  M.  Lokr 
(Amer.  Ghmii.  J.,  13,  145 — 158). — The  close  relationship  between 
electricity  and  chemical  affinity  on  the  one  hand,  and  that  between 
electricity  and  magnetism  on  the  other,  have  naturally  raised  the 
question  whether  any  relation  can  be  traced  between  affinity  and 
magnetism.  All  experiments  hitherto  made  have  failed  to  answer 
this  question,  as  certain  non-chemical  phenomena  have  always  been 
introduced,  due  either  to  the  inequalities  in  the  magnetic  field  or  to 
the  physical  heterogeneity  of  the  reacting  system,  or  to  both  of  these 
causes  at  once,  whereas  the  conditions  to  be  realised  are  that  the 
system  remains  homogeneous  throughout,  and  the  field  of  stress  also 
practically  homogeneous.  Such  conditions  can  be  realised  by  observ- 
ing the  speed  of  some  reaction  which  does  not  involve  solids,  in  the 
presence  of  a  magnet,  and  again,  when  there  is  no  magnetic  effect, 
provided  the  magnetic  properties  of  the  sybtera  could  be  altered  by 
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the  reaction.  We  misrht  then  expect  that  a  reaction  which  made  a 
system  more  or  less  amenable  to  magnetic  action,  might  show  evi- 
dence of  acceleration  or  retardation  by  the  magnetic  force.  Wiede- 
mann has  shown  that  in  the  ordinary  form  of  reaction  between  salt?, 
involving  merely  a  double  decomposition,  the  total  magnetism  of  the 
system  remains  unaltered,  but  there  is  a  marked  change  when  the 
constitution  of  one  of  the  ingredients  is  altered  ;  the  atomic  magnetism 
of  trivalont  iron  is  25  per  cent,  greater  than  that  of  the  same  element 
in  the  ferrous  state.  The  author  has,  therefore,  studied  the  effect  of 
magnetism  on  the  speed  of  oxidation  and  reduction  of  iron  salts  in 
solution  by  reagents  which  showed  but  a  feeble  magnetism  by  them- 
selves. Two  reactions  were  selected,  namely,  the  oxidation  of  ferrous 
sulphate  by  potassium  chlorate,  and  the  reduction  of  ferric  chloride 
by  hydriodic  acid.  The  results  were  negative  and  lead  to  ihe  con- 
clusion, that  no  relation  exists  between  magnetism  and  chemical 
affinity.  H.  C. 

Method  of  Standardising  Platinum  Thermometers  with 
reference  to  the  Boiling  Point  of  Sulphur.  By  H.  L.  Callenhah 
and  E.  H.  Griffiths  {Proc  Boy.  Soc,  49,  56 — 60). — Callendar 
{Phil.  Trans.,  1887,  A,  161)  has  shown  that  the  difference  between  the 
readings  of  an  air  thermometer  and  a  platinum  resistance  thermo- 
meter between  0°  and  700°  is  closely  represented  bv  the  formula 
r{(^/100)-  —  ^/lOO},  c  being  a  constant  for  each  particular  wire. 
Ilie  present  paper  shows  how  to  find  p  by  a  single  observation  at  a 
tempeiature  other  than  0°  and  100^.  The  authors  choose  the  boiling 
point  of  sulphur  for  this  standard  temperature  ;  this  was  carefully 
ascertained  by  means  of  an  air  thermometer  protected  from  radiation 
by  two  coaxial  tubes,  the  inner  one  of  metal,  the  outer  of  glass.  The 
boiling  point  was  found  to  be  44-4'53'^,  probably  correct  to  a  tenth  of 
a  degrpe.  To  obtain  the  constant,  the  boiling  point  with  the  platinum 
thermometer  is  found,  and  the  diiference  between  it  and  the  above 
number  equated  to  the  expression  containing  r. 

A  list  of  various  corrected  melting  and  boiling  points  obtained  with 
different  platinum  thermometers  is  appended,  the  agreement  being 
good.  J.  W. 

Determination  of  the  Boiling  Point  with  Small  Quantities 
of  Material.  By  H.  C.  Jones  {Ber.,  24.  2251 ).— The  author  draws 
attention  to  the  fact  that  some  time  ago  (Trans.,  1878,  175)  he  de- 
scribed a  form  of  apparatus  essentially  identical  with  that  recently 
described  by  Schleiermacher  (this  vol.,  p.  873)  for  determining  the 
boiling  point  with  small  quantities  of  material.  F.   S.  K. 

Hydrogenation  of  Closed  Chains.  By  F.  Stohmaxx  and  C. 
Klkbee  (/.  pr.  Chem.  [2],  43,  538 — 544). — The  authors  have  deter- 
mined the  following  thermochemical  data  since  their  last  communica- 
tion (this  vol.,  p.  876)  : — 
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Heat  of  Hoat  of 

combustion.  formation. 

C>.1.  Cal. 

Ao..vtliliy(lrotorephtlialic  acid  . .  8-i.r4  182-6 

Dihydrophthalic  acid SWl  ]8-i-9 

A-.-tetrah3-droplitlialic  acid  . .  . .  881'6  2l.r4 
Fumnroid        hexahjdromellitio 

acid 923-9  618-1 

The  heat  of  combustion  of  Tnillitic  acid  is  788-2  Cal.  (Abstr.,  1889, 
1006).  It  has  been  shown  (this  vol.,  p.  376)  that  the  heat  of  com- 
bustion of  a  hexahydro-compound  of  a  benzene-ring  derivative  is 
generally  C'8'7  -f  2  X  45'3  Cal.  higlier  than  that  of  the  benzene-ring 
compound,  and  by  this  rule  the  heat  of  combustion  of  hexahydro- 
mellitic  acid  should  be  7882  +  159-3  =  947-5  Cal.,  and  not  923-9  Cal. 
Fi'om  this  it  would  appear  that  an  excess  of  enorgy  is  stored  up  in 
mollitic  acid  so  tliat  less  energy  is  brought  into  play  in  its  conversion 
into  the  hexah3'dro-compound  than  is  necessary  in  other  cases. 

A  list  is  gfiven  to  demonstrate  the  agreement  between  the  bvdro- 
genated  compounds  of  the  terephthalic  series  and  those  of  tlie  phthili  ; 
series. 

The  thermal  value  for  the  splitting  up  of  the  benzene-iing  into  an 
open  chain  has  already  been  given  as  54-8  Cal.  for  every  '2  atoms  of 
hydrogen  added  {I'c.  cit.)  ;  this  is  nearly  true  in  the  case  of  hexa- 
h3'dromellitic  acid,  for  which  the  numbers  vary  from  51-5  to  55-0  for 
two  atoms  of  hydrogen.  A.   G.  B. 

Determination  of  the  Specific  Gravity  of  Viscid  Substances. 
By  J.  W.  Bklhl  {Ber.,  24,  2455 — 2457). — The  author  is  of  opinion 
that  the  apparatus  described  by  Scheibler  for  the  determination  of 
the  specitic  gravity  of  viscid  substances  (this  vol.,  p.  520)  is  valueless 
for  exsct  work  with  small  quantities,  since  it  is  open  to  the  same  ob- 
jections as  the  specific  gravity  bottle  supplied  with  a  capillary  bored 
stopper.  W.    P.    W. 

Diffusion  of  Ammonia  through  Water  and  through  Alcohol. 
By  J.  MiJLLER  (Ann.  Phys.  Chem.  [2],  43,  554 — 567). — The  volume 
of  ammonia  absorbed  by  a  given  quantity  of  water  in  equal  periods 
of  time  continually  decreases  until  at  length  the  amount  becomes 
stationary.  Wheu  this  condition  is  reached,  the  amount  of  gas  which 
diii'uses  through  the  liquid  in  a  given  time  is  directly  proportional  to 
the  area,  and  inversely  proportional  to  the  lengtk  of  the  liquid 
column.  The  volume  in  cubic  centimeters,  which  will  diffuse  through 
a  column  of  1  cm.  length  and  1  c.c.  area  in  one  minute  undei'  a 
pressure  of  1  cm.  of  m3rcury,  may  be  termed  the  diffusion  constant. 
The  change  of  this  constant  with  the  temperature  is  similar  to  that 
of  the  absorption  coeflficient  of  the  gas  by  water,  and  the  diffusion 
constant  is  therefore  proportional  to  the  absorption  coefficient.  Between 
0°  and  40°  the  diffusion  constant  seems  to  be  proportional  to  the 
absolute  temperature. 

With  ammonia  and  alcjhol  similar  results  to  thos-:'  given  above 
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were  obtained.  The  proportionality  between  the  diffusion  constrmts 
and  the  absorption  coetficients  appears  to  be  general.  This  is 
seen  from  the  fact  that  at  20°  the  diffusion  constants  for  water  and 
alcohol  ai'e  0'093  and  0"047,  and  the  absorption  coefficients  for  the 
same  temperatui-e  are  690  and  340.  H.  C. 

Objections  raised  against  the  Hypothesis  of  Electrolytic 
Dissociation.  By  S.  Ai»KHKXius  (Ber.,  24.  2255 — 22u4). — The 
author  ci'iticises  the  observations  of  Traube  on  the  freezing  points  of 
dilute  solutions  of  cane  sugar  (this  vol.,  p.  874),  and  show.s  that  his 
restilts  are  not  in  agreement  "svith  those  of  Raoult,  Tanimann,  or 
Pickering.  Traube  gives  a  value  for  the  molecular  reduction  in 
verv  dilute  cane-sugar  solutions  of  36"8,  but  that  which  the  author 
deduces  from  his  own  and  Tammann's  observations  is  only  19'5. 
This  would  contradict  Traube's  conclusion  that  non-electrolytes, 
such  as  cane-sugar,  behave  abnormally  in  very  dilute  solutions,  and 
o-ive  values  for  the  molecular  reduction,  which  are  similar  io  those 
obtained  for  non-e!ectrolytes.  The  above  conclusion  is  also  con- 
tradicted by  Pickering's  observations  on  the  behaviour  of  non- 
electrolvtes  in  very  dilute  solutions,  as  the  seven  substances  which 
he  examined  gave  practically  normal  results  for  the  molecular 
reduction.  The  author  finds  nothing  in  Pickering's  recent  results 
on  the  freezing  points  of  mixed  solutions  which  is  opposed  to  the 
dissociation  hypothesis.  H.  C. 

Distribution  of  a  Substance  between  Two  Solvents,  &c. 
By  W.  NerNsT  {Zeit.  physikal.  Chem.,  8,  110 — 139). — This  paper  con- 
tains a  theoretical  and  experimental  investigation  of  the  distribution 
of  a  substance  between  two  solvents,  which  are  either  immiscible  or 
onlv  partially  miseible,  on  the  basis  of  the  osmotic  pressure  and 
clectrolvtic  dissociation  theories.  The  case  of  the  vapour  pressure 
and  boiling  point  of  dilute  solutions  of  volatile  substances  is  also 
considered. 

The  agreement  between  calculated  and  observed  values  is  satis- 
factorv.  and  the  author  shows  that  valuable  information  regarding 
the  molecular  weights  of  substances  in  solution  may  be  obtained 
in  this  way  when  other  methods  are  inapplicable.  J.  W. 

Relation  between  Affinity  and  Partition  Coefficients  in 
Immiscible  Solvents.  By  P.  Aulkh  {Zeit.  phijsikal.  Chem.,  8, 
105 — 1U9).  —  Substances  which  do  not  act  chemically  on  each  other 
are  distributed  each  in  a  constant  ratio  between  two  solvents  which 
are  themselves  immiscible.  The  author  puts  the  question: — What 
happens  if  four  substances  which  are  in  chemical  equilibrium  (for 
example,  two  acids  and  their  salts  with  the  same  base)  are  distributed 
between  two  immiscible  solvents  r  Here  there  are  two  sorts  of  forces 
which  determine  the  final  equilibrium,  namely,  chemical  and  physical. 
"S'arious  cases  are  discussed,  and  the  author  concludes  that  there 
must  exist  some  ascertainable  relations  between  the  physical  and 
ctiemical  forces  at  work  if  the  second  principle  of  thermodynamics 
is  to  be  upheld.  J.  ^^  • 
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Affinity  Coefficients  of  Bases.  B3'  E.  Lellmanx  and  H.  Gros.s 
(An)HiJtu,  263,  2S{J — 21)!)). — The  authors  have  made  a  fui-ther  series 
of  determinations  of  the  affinity  coefficients  of  bases,  cimploying  the 
method  previously  descriljod  (this  vol.,  p.  638).  The  values  of  k  in 
the  case  of  a-  and  /i-naphthyl:imine  were  found  to  be  0'03384<  and 
0025^3  respectively;  in  the  case  of  metachloraniline  k  =  005112, 
and  in  the  case  of  tetrahydroquinoline  k  =  0'01:i33.  These  values  are 
the  average  result  of  concordant  experiments  made  with  solutions  of 
dift'ei-ent  concentrations. 

In  all  the  experiments  carried  out  up  to  this  point,  Guldberg  and 
Waage's  law  hits  been  found  to  hold  good,  but  in  the  case  of  ortho- 
and  para-amidobenzoic  acid,  metanitraniline,  and  thiohydantoinj  the 
value  of  K  in  dilute  solutions  of  the  hydrochloride  of  the  base 
varies  greatly  with  the  concentration,  diminishing  as  the  solution 
becomes  moi'e  dilute  ;  when,  however,  sufficiently  concentrated  solu- 
tions are  employed,  tlie  value  of  k  remains  constant.  The  behaviour 
of  paramidobenzoic  acid  may  be  quoted  as  an  example  : — When  a 
dilute  solution,  containing  only216'4  milligrams  of  the  hydrochloride 
per  litre,  is  employed,  the  value  of  k  is  found  to  be  005965,  but  when 
the  solution  contains  only  86'55  milligrams  this  value  falls  to  0*04284  ; 
when,  on  the  other  hand,  a  concentrated  solution,  containing  2769 
milligrams  of  the  hydrochloride,  is  used,  the  value  of  k  is  0"08495, 
and  even  on  diluting  the  solution  until  it  contains  only  692'4  milli- 
grams, the  observed  value  remains  008947.  The  explanation  of  this 
phenomenon  is  probably  to  be  sought  for  in  some  change  in  the  con- 
figuration of  the  molecule  brought  about  by  an  alteration  in  the 
deg]-ee  of  concentration  of  the  solution. 

Up  to  the  present  time  the  symbol  *.-  has  been  used  to  denote  the 
affinity  of  "butter-yellow"  foi-  hydrochloric  acid,  compared  with  that 
of  a  given  base  for  this  acid  ;  in  future  k  will  be  employed  to  denote 
the  reciprocal  of  this  number,  so  that  its  value  Avill  increase,^  instead 
of  decrease,  as  the  affinity  of  the  base  increases.  The  affinity  coeffi- 
cient of  aniline  will  be  taken  as  unity,  as  it  is  one  of  the  commonest 
organic  bases,  the  hydrochloi-ide  of  which  is  easily  obtained  in  a  pure 
condition  ;  this  coefficient,  in  accordance  with  the  above  statement, 
is  the  ratio  between  the  number  of  molecules  of  hydrochloric  acid  in 
combination  with  the  aniline  and  the  number  of  molecules  of  hydro- 
chloric acid  in  combination  with  the  "  butter-yellow,"  in  a  solution 
formed  by  dissolving  equivalent  quantities  of  the  three  substances 
under  the  conditions  already  described.  F.   S.   K. 

Velocity  of  Reaction  between  Metals  and  Halogens.     By  A. 

SCHLKAKKKF  (Zi^it.  physikal.  Chtm.,  8,  76 — 82;. — Thin  phites  of  the 
metal,  20  mm.  by  40  mm.,  were  rolled  into  a  little  cylinder,  dipped 
into  strong  hydrochloric  acid,  and  then  washed  with  water.  Thus 
prepared,  they  were  dipped  into  a  solution  of  the  halogen,  and 
left  there  for  15  minutes,  the  vessel  being  occasionally  shaken. 
The  halogens  were  dissolved  in  1/50-normal  solutions  of  the  corre- 
sponding compounds  with  potassium.  Before  and  after  the  experi- 
ment the  solutions  were  titrated  with  thiosulphate  solution,  the 
diminution  of  the  titre  msasui-iuy  the  extent  to  which  the  reaction 
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liad  taken  place  in  the  given  time.  A  constant  was  calculated  from 
Guldberg's  formula,  k  =  '  "  — '^L^,  where  C©  and  C,,  are  the  con- 
centrations, and  T  the  time  in  minutes.  This  formula  was  found  to 
be  not  quite  applicable,  the  constant  iisually  changing  somewhat  with 
the  initial  concentration.  The  quantities  of  halogen  reacting  during 
a  given  time  in  equally  strong  solutions  on  equal  surfaces  of  most 
(probably  all)  metals  are  equal ;  oi',  in  other  words,  the  quantities  of 
metal  reacting  in  a  given  time  at  equal  or  equivalent  concentrations, 
are  proportional  to  the  atomic  weight  of  the  metal,  and  inversely 
proportional  to  its  valency  in  the  compound  formed. 

The  metals  examined  were  zinc,  aluminium,  iron,  copper,  and  tin. 

J.  W. 

Reaction  between  Ferric  Salts  and  Soluble  Thiocyanates. 
By  G.  ^lAG^sxyisiiZeit.  2^hysikal.Chem.,8,  1 — 5).  —  Gladstone  observed 
that  the  colour  ot  an  aqueous  solution  containing  ferric  chloride  and 
potassium  thiocyanate  became  more  intense  when  excess  of  either  of 
the  salts  was  added.  This  points  to  the  existence  of  a  balanced 
action  between  the  substance,  and  the  author  has  made  spectrophoto- 
metric  observations  with  a  view  to  settle  the  question.  According  to 
Guldberg  and  Waage's  law,  solutions  should  have  the  same  coefficient 
of  extinction  when  they  contain  in  equal  volumes  p  equivalents  of 
the  one  salt  and  q  equivalents  of  the  other,  no  matter  whether  j;  refers 
to  KCNS  or  to  FeCls,  provided  that  there  is  a  balanced  action.  The 
author  finds  this  to  be  the  case,  and  also  that  the  quantity  of  ferric 
tliiocyanate  formed  is  a  regular  function  of  the  quantities  of  potassium 
thiocyanate  and  of  ferric  chloride  dissolved  in  a  given  volume.  He 
therefore  assumes  the  action  to  be  FeCla  +  3KCNS  ^^  Fe(CXS)3  + 
3KC1. 

Kriiss  and  Moraht  found  that  the  maximum  of  extincHon  took 
])lace  when  the  salts  were  present  in  the  proportion  of  FeCl)  to 
1".*KCNS,  and  concluded  that  a  stable  double  salt,  Fe(CXS)3,9KCXS, 
Avas  formed  in  the  solution.  The  author  could  not  confirm  this 
observation.  J.  W. 

The  Dead-space  in  Chemical  Reactions.  By  Liebreich  (Zeit. 
phy^ikul.  (liern.,  8,  88 — 1<  J4). — In  a  previous  paper  (  Abstr.,  18i.'0,  1207), 
the  author  c-onsidered  the  shape  of  the  dead-space  formed  in  the 
reaction  lietween  chloral  and  sodium  carbonate,  and  in  that  between 
iodic  and  sulphurous  acids  ;  and  concluded  that  the  physical  character 
of  the  liquid  immediately  adjoining  the  containing  walls  and  the  free 
surface,  was  in  such  a  degree  different  from  that  of  the  other  parts  of 
the  liquid  as  to  offer  a  c^-rtain  degree  of  resistance  to  any  chemical 
action  taking  place  within  it.  He  now  pi"oceeds  to  show,  by  means  of 
various  experiments,  that  there  is  a  special  resisting  power  near  the 
surface  of  liquids.  Cartesian  divers  were  sunk  to  a  considerable 
distance  below  the  surface  of  a  vessel  containing  water,  &c.  The 
additional  pressure  necessary  to  effect  this  being  then  suddenly 
removed,  the  diver  rose,  but  could  not  penetrate  the  superficial 
layer,  rebounding  from  it  as  from  a  solid  wall. 
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Experimonts  were  also  made  on  the  convection  of  liquids.  Solu- 
tions of  ^Ivcerol  were  employed,  a  light  solution  (coloured  with 
azorubin)  being  allowed  to  ascend  in  a  heavier.  Vessels  of  various 
forms  were  employed,  but  it  always  a])peared  that  the  coloured  liquid 
never  reached  the  fi-ee  surface,  nor  the  walls  in  any  capillary  space 
unless  there  was  subsequent  diti'usion. 

The  author  replies  to  several  criticisms  on  his  views,  and  I'ejects  the 
explanation  given  by  Budde  (this  vol.,  p.  975)  that  the  dead-space  iu 
the  chloroform  reaction  is  due  to  superficial  evaporation  and  diffusion. 

J.  W. 

Autocatalysis.  ByW.  Ostwald  (Ghem.  Centr.,  1891,  i,  486;  from 
Abhdl.  math.-phys.  Klasse  K.  Sachs.  Ges.  Wiss.,  1890,  189—192).— 
The  conversion  into  lactones  by  elimination  of  water  to  which 
hydroxy  acids  are  subject  in  aqueous  solution  in  presence  of  another 
acid,  occurs  in  the  case  of  7-hydroxyvalcric  acid,  when  merely  dis- 
solved in  watei- ;  this  is;  explained  by  the  author  on  the  assumption 
that  the  acid  is  in  jtart  dissociated,  and  that  the  free  hydrogen  ions 
act  cat;)ljtically.  The  presence  of  a  salt  of  the  acid,  for  instance  the 
sodium  salt,  in  the  solution,  retards  the  formation  of  the  lactone  very 
considerably,  and  the  amount  of  free  acid  in  the  solution,  as  deter- 
mined allralinietrically,  remains  constant  for  days  together.  The 
author  cojisiders  that  this  fact  supports  the  above  assumption,  there 
being  fewer  free  hydrogen  ions  present.  J.   W.  L. 

Isomorphism.  By.T.W.  Rktgfais  (Zi^if.  physikal.  Chem.,8,6 — 75). 
— The  method  adopted  by  the  author  for  the  detection  of  isotaorphism 
in  the  experiments  of  which  an  account  is  here  given,  was  the  inves- 
tigation of  the  colour  of  the  crystals  obtained  when  a  coloured  and  a 
colourless  salt  were  allowed  to  crystallise  simultaneously  from  solu- 
tion. Two  salts,  say  potassium  perchlorate  and  potassium  perman- 
ganate, were  dissolved  in  water,  and  a  drop  of  each  of  the  warm 
solutions  brought  on  to  a  microscopic  slide.  The  drops  were  either 
mixed,  or  connected  by  a  narrow  streak  of  liquid  so  that  slow 
diffusion  might  take  place. 

If  the  salts,  like  those  mentioned,  are  isomorphous,  then  crystals 
of  all  depths  of  colour  are  obtained  ;  sometimes  one  crystal  even  may 
be  of  different  depths  at  the  two  ends,  with  all  intermediate  shades 
between.  If  the  two  salts  are  not  isomorphous  (for  example,  potassium 
chloride  and  potassium  permanganate),  the  crystals  which  separate 
show  no  transition,  but  are  either  colourless  or  dark-red  (black).  The 
thickness  of  the  crystals  is  always  very  nearly  the  same,  so  that  no 
disturbance  is  to  be  feared  from  this  cause.  If  good  results  are  to  be 
obtained,  the  colour  of  one  of  the  substances  must  be  very  intense ; 
the  blue  copper  salts  can  only  be  of  service  when  the  crystals  formed 
are  very  thick. 

By  means  of  the  above  method,  taken  in  conjunction  with  the  usual 
crystal loyraphic  and  optical  examination  of  the  salts,  the  author  has 
studied  the  series  M'R'"04,  using  permanganates  as  the  coloured  salts, 
and  Mo'  R'''04,  the  manganates  beiim-  the  standard  crystals.  He  adopts 
as  axiom:  things  that  are  isomorphous  with  the  same  thing  are 
isomorphous  with  each,  other. 
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KMn04,  (NHOCIO4,  KCIO4,  EbCIO^,  CsClOi  are  isoraorplioiis. 
LiC104,:3H.,0  and  Li^Iii04,3HoO  form  mixed  crystals  ;  NaC104,3HoO 
and  Na^[n04,3H20  were  too  deliquescent  for  examination.  AgC104 
crystals  Avere  coloured  by  au  unstable  rhombic  modification  of 
AgMn04;  the  mixed  crystals  are  strongl}-  p'eocbroic,  changing  from 
blue-green  to  ruby-red  with  a  rotating  nicol.  Periodates  were  not 
thoroughly  examined.  The  author  made  several  attempts  to  obtain 
perbromates,  but  failed. 

Mixed  crystals  containing  potassium  manganate  keep  their  blue- 
green  colour  for  weeks.  Ammonium  salts  cannot  be  investigated 
along  with  manganates,  as  they  at  once  change  the  green  colour  to 
blood-red.  When  potassium  salts  are  being  studied,  the  addition  of 
caustic  potash  produces  very  sharply-defined  ci'ystals. 

K0SO4,  fXH0'>SO4,  Rb.>S04.  Cs,S04,  T1,S04,  KoSe04,  RboSeOj, 
Cs^SeOi,  TloSeO,,  K.CrOi,  KboCrOi,  Cs.CrOi,  K.MnOi,  Rb.,Mn04, 
Cs2Mn04  are  all  isoraorphous,  forming  rhombic  (psendo-hexagonal) 
prisms  and  pyramids.  (NH4).jSe04  forms  monoclinic  plates. 
(NH4)oCrOi  and  Tl2Cr04  are  very  slightly  soluble  ;  the  former  has 
probably  an  isodimorphous  relationship  with  KoCrOi.  Na2S04, 
Ag2S04,  Na>Se04,  Ag3Se04  are  isomorphoys, — rhombic  pyramids, 
strongly  birefringent.  Ag2Cr04,  Na2Cr04,  and  Xa2Mn04  are  prob- 
ably isomorphous.  So  are  the  anbj'drous  sulphate,  chromate,  and 
selenate  of  lithium  ;  the  manganate  does  not  exist.  Manganese 
dioxide  is  not  attacked  by  fused  lithium  carbonate. 

The  double  salts  in  the  above  groups  were  also  studied  to  some 
extent.  KLiS04  and  KLiSeOi  are  not  isomorphous,  but  morpho- 
tropic. 

The  author  succeeded  in  showing  that  K2WO4  and  K2^ro04  are 
isomorphous  with  K2Mn04.  Betsveen  sulphates  and  selenates  there  is 
mostly  direct  isomorphism ;  between  sulphates  and  chromates  isodi- 
morphism  often  occurs,  and  between  sulphates  and  molybdates  or 
tungstatcs  it  is  the  rule.     K2UO4  could  not  be  prepai^ed. 

The  author  failed  to  prepare  an  anhydrous  salt,  K2Te04  iso- 
morphous with  K2SO4,  &c.  The  only  examples  of  isomorphism 
between  tellurium  and  sulphur  being  in  the  tellurides  and  sulphides  of 
silver  and  lead,  he  is  inclined  to  assert  that  the  two  elements  are 
not  isomoi-phous,  and  would  suggest  placing  tellurium  (at.  wt.  = 
128)  in  the  eighth  periodic  group  along  with  ruthenium  and  osmium, 
to  which  it  exhibits  certain  analogies.  J.    \V. 

Vacuum  Desiccator  arranged  for  Evaporation  at  any  desired 
Temperature.  By  J.  W.  Brijhl  {Ber.,  24,  ■24.57— 2459).— Feeling 
the  want  of  an  apparatus  in  which  a  dissolved  substance,  especially 
one  prone  to  decompose  in  solution  and  at  higher  temperatures,  can 
be  rapidly  freed  from  the  solvent  and  crystallised,  the  author  has 
devised  a  vacuum  desiccator  in  which  evaporation  can  be  cam-ied  on 
at  any  desired  temperature.  The  plate  of  an  air-pump  is  provided 
with  two  holes  in  addition  to  the  one  through  which  the  bell-jar  is 
exhausted.  Through  these  holes  pass  two  brass  tubes  about  12  cm.  long 
and  1  cm.  in  diameter,  which  stand  about  7 — 8  cm.  above  the  plate, 
and  are  fixed  airtight  by  means  of  caoutchouc  washers  and  bi  ass  nuts. 
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The  tubes  arc  soldered  above  the  phitc  to  a  circuhn-  box  about  15  cm. 
in  diameter  and  1  cm.  liii^h,  made  of  copper  plate  2  mm.  thick,  and 
provided  with  internal  suppoits  to  prevent  bulging  when  the  bell-jar 
is  exhau.sted.  1'he  circular  box  serves  to  support  the  vessel  contain- 
ing the  solution  to  be  evaporated,  and  is  heated  by  steam,  hot  air,  or 
other  vapours  led  tlirough  the  brass  tubes.  W.   P.   W. 


Inorganic   Chemistry. 


Slow  Combustion  of  Gaseous  Mixtures,  By  A.  Kkalse  and 
V.  Mkvek  (A)iiia!vii,  264,  85 — IIG). — When  moist  electrolytic  gas  is 
heated  at  DU5°  in  glass  vessels  over  mercury  for  1 — 2  weeks,  combina- 
tion takes  place  between  the  oxygen  and  hydrogen,  and  only  a  very 
small  volume  of  gas  remains  ;  in  absence  of  mercury,  combination 
takes  place  only  very  slowly-  at  805°,  and  at  448^  the  diminution  of 
volume  is  very  small,  but  at  518°  a  considerable  quantity  of  water  is 
produced.  The  thin  L^Iass  bullis  provided  with  latenil  capillary  tubes, 
which  were  employed  in  most  of  these  experiments,  can  be  sealed 
without  dar.ger  of  explosion  if  a  little  air  is  permitted  to  enter  the 
point  of  the  capillary,  but  even  traces  of  air  or  other  impurities  have 
such  a  great  influence  on  the  reaction  that  the  results  are  A'ery 
variable,  and,  consequently,  the  relation  between  the  time  and  the 
amount  of  combination  could  not  be  determined. 

The  tempei'ature  of  explo.-^ion  of  electrolytic  gas,  and  that  of  a 
mixture  of  oxygen  and  carbonic  oxide  in  theoretical  quantities,  lies 
between  518^  and  6U6°  when  thin,  sealed  glass  vessels  are  em- 
ployed. 

A  number  of  experiments  were  made  in  order  to  try  and  determine 
the  rate  of  combination  of  oxygen  and  hydrogen  under  certain  condi- 
tions. For  this  purpose,  electrolytic  gas,  generated  by  the  electro- 
lysis of  hot  water,  and  consequently  free  from  ozone  and  hydrogen  per- 
oxide, Avas  passed  for  many  days  through  a  series  of  bulbs,  fiised 
together  by  means  of  very  small  cajiillary  tubes.  The  apparatus  was 
very  carefully  cleaned,  the  gas  was  di-ied  with  concentrated  sul])hnric 
acid,  and  indiarubber,  cork,  and  all  organic  substances  were  carefully 
excluded  ;  in  some  of  the  experiments,  the  bulbs  were  heated  at  a 
faintly,  dull-red  heat,  and  the  pure  electrolytic  gas  passed  for  eight 
days.  The  bulbs  were  then  sealed  before  the  blowpipe,  and  heated  in 
the  vapour  of  sulphur  or  of  phosphorus  pentasulphiue  (b.  p.  518") 
under  the  same  conditions.  In  spite  of  all  precautions,  the  results 
of  the  experiments  were  very  variable,  and  no  relation  between  time 
and  amount  of  combination  could  be  determined ;  it  would  seem, 
therefore,  that  the  glass  surface,  even  when  most  carefully  cleaned,  has 
a  modifying  but  variable  action  on  the  electrolytic  gas,  and  that  this 
action  is  sufficiently  different,  even  in  the  case  of  two  exactly  simdar 
bulbs,  to  cause  great  irregularities  in  the  experiments. 

Bulbs  containing  pure  dry,  or  moist,  electj-ol_\  tic  gas  can  be  S(;aled 
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without,  (liinsTCM"  when  tho  capillary  tnlH>  is  sudicieiitly  fiiu>(|  to  ^  mm. 
in  iiitoi'iiMl  ami  t  mm.  in  extonial  diameter)  ;  in  the  case  ot*  the  moist 
^^as,  a  small  thimo  can  be  observed  runnin<»'  alont^  the  capillary,  when 
the  tube  is  brim,'"  st'aled,  but  it  goes  out  before  reachinif  the  bulb;  no 
flame  is  seen  in  the  case  of  the  dry  gas,  the  volume  of  which  under- 
goes 710  a]iprecial)le  diminution  by  combination  taking  ])lace. 

The  electrolytic  gas  employed  in  the  above  c.\[)erimonts  was 
found  on  careful  examination  to  be  free  from  any  a})preciable  ([uantity 
of  air.  V.   a     Iv. 

Atomic  Weight  of  Oxygen.  \\y  K.  11.  Kkiskk  (Amcr.  (Vwm. 
,/.,  13,  200  —  2.")0). — The  method  described  involves  the  complete 
synthesis  of  water,  that  is,  the  determination  of  the  weight  of  water 
resulting  from  the  combination  of  known  weights  of  hydrogen  and 
oxygen.  Pure  hydrogen  is  })assed  into  a  weighed  t>xliausted  vessel  con- 
taining spongy  palladium,  the  increase  in  weight  after  a  second  exhaus- 
tion giving  the  amount  occluded.  An  excess  of  ]>ure  oxygen  is  then 
admitted,  and  t'ombi nation  takes  place  at  tlu>  or, li miry  temperature 
niuler  the  intluence  of  the  palladium.  The  whole  amount  of  oxygen 
liaving  b^en  (h>ti'rmined  by  a  third  weighing,  the  excess,  together 
with  the  synthetised  water,  is  exhausted  from  the  vessel,  the  water 
being  collected  in  a  phosphorus  pentoxiile  tube;  the  decrease  in 
weight  of  tlie  vessel  and  tube  corresponds  to  the  oxygen  removed, 
whilst  the  increase  in  that  of  the  tube  gives  the  amount  ot"  water 
formed.     Trial  determinations  have  given  good  results. 

The  authdp  replies  to  the  criticism  of  Noyes  (/.  Anal.  Chem.,  5, 
8G;  7>Vr.,  24,  L'.is).  Jx.  W. 

Atomic  Weight  of  Oxygen.  IJy  W.  A.  Novks  (Amer.  Chfin.  J., 
13.  ;;,-,4_;^',r, ;  i-oniparc  .Vbstr.,  1800,  1870;  1891,  523).— A  rejoinder 
to  the  ri'uiarks  of  Kci>cr  (preceding  abstract). 

Jn.  W.  - 

Reaction  between  Hydrogen  Arsenide  and  Silvei'  Nitrate. 
By  L.  lMAivnii[,i:wsKi  {11,  r.,  24,  22(;!>- 2271).— The  products  of  the 
action  of  hydrogen  ai'senide  on  a  solution  of  silver  nitrate,  according 
to  haissaique  {Joiir)i.  Chem.  Med.,  16,  685),  are  free  nitric  acid,  silver, 
ami  arsenious  anh\dride.  In  oriler  to  test,  the  truth  of  this  statement 
the  autlu>r  has  determined  the  strenuth  of  nitric  acid  necessary  to 
dissolve  tinely-dividcd  silvei-.  The  nitric  acid  was  freed  from  nitrous 
acid  by  a  current  of  carbon  dioxide.  The  linely-divided  silver  was 
then  treated  in  the  cold  with  the  ]>ure  acid;  the  mixture  tittered  and 
the  tiltrate  tested  for  silver  nitrate  and  nitrite.  The  results  show 
that  O'-i  per  cent,  of  nitric  acid  is  sufficient  to  attack  the  silver,  and 
that  witli  a  solution  containing  0'7  })er  cent,  a  considerable  quantity 
is  dissolved.  The  author  also  shows  that  pure  dilute  nitric  acid,  when 
treated  with  decinormal  arsenious  ncid,  is  converted  into  nitrons  acid, 
and  that  nitric  acid  containing  a  trace  of  nitrous  a.*id  dissolves  silver 
much  nu)re  readily  than  the  pure  acid. 

The  above  results  show  that  the  action  of  hyilrogeit  arsenide  on  a 
Solution  of  silver  nitrate  cannot  take  place  a-;  stated   by  Laisiaique, 
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for  the  prooipitatccl  silver  would  be  redissolvt'il  by  tho  iiitrir  iiiul 
nitrous  aciils  iunned  at  the  same  tinu*.  K.   L".   1\. 

Action  of  Light  on  Silver  Chloride.  l>y  K.  lliivuaHK  {Ann-r. 
ChetH.  ./.,  13,  'J7;> — '111). — A  eontiiiuatiou  oi  previous  work  (Abstr., 
I8i)0,  *21o).  Slips  of  luieroseopie  cover  jjlass  eojiteil  with  a  tliiu 
layer  of  the  chloride  were  exposed  to  direct  sunlight  t\>r  abi>ut  lour 
months,  and  weighed  from  tiuie  to  time.  The  loss  t>f  chlorine  was 
greater  than  in  the  t\)rnier  experiments,  and  varied  tVoui  Ol^^'Jl  to 
0(.»i>20  gram  per  gram  of  silver  chloriile.  Probably  e\eu  then  the 
decouiposition  was  not  complete.  On  digestion  with  ildute  nitric- 
acid,  the  product  gave  up  a  quantity  ot  silver  equivalent  to  the  amount 
of  chloi-ine  liberatetl  ;  hence  it  would  seem  that  the  action  (>f  light 
merely  separates  the  chloiiiu-  from  the  silver.  ,1\.   \V. 

Preparation  of  Crystalline  Barium  and  Calcium  Fluorides. 

By  11.  Moiss.vN  (/.'/(//.  ^'('(•.  ( '////;(.  i;^,5,  l.")-J). — C'aK-iuni  rlilondc  solu- 
tion (10  per  cent.)  is  added  to  a  boiling  solution  of  potassium  tluoriil(> 
(0"5  per  cent.)  in  a  platinum  capsule,  and  the  mixture  is  boileil 
for  oO  minutes;  the  collected  precipitate  is  washed,  dried,  antl 
calcined;  the  micit)scopic  crystals  thus  obtained  are  transparent  aui 
correspond  with  the  formula  C'aF.j.  ^licroscopic  crystals  of  barium 
fluoride  are  obtaineil  when  solutions  of  barium  chUuiile  (.">  (>  per  eeni.) 
and  potassium  tluv>ride  (I  per  cent.)  are  similarlv  treateil. 

T.  Li.  N. 

Reduction  of  Oxides  by  Magnesium.  l>y  (.\  Winklkk  (7>Vr, 
24.  19l»t.> — ll>84). — In  his  last  communication  the  autliorwas  inclineil 
to  regard  lanthanum  as  a  member  of  the  fourth  group  in  the  periodic 
system,  since  it  forms  a  hydride  and  tlius  resembles  the  majority  of 
the  ckMnents  in  that  group  (this  vol.,  p.  802),  but  this  view  is  now 
abandoned  in  consequence  of  13rauner's  iU>termination  of  the  atomic 
weight  of  the  element  (this  vol.,  p.  881).  The  present  paper  dinils 
with  the  preparation  of  liydrides  of  elements  in  the  secoiul  and  tliiiii 
groups  of  tbe  periodic  system  by  reduction  of  their  oxidis  by  mag- 
nesium in  an  atmosphei-e  of  hydrogen.  The  method  is  inapplicabh> 
in  the  case  of  lithium,  sodium,  })otassium,  aiut  rubiilium  hyiiroxidcs 
or  carbonates,  siiu-e  any  hydrides  formed  would  be  decompc)si'd  at  the 
temperature  of  the  reaction — the  known  hydrides  of  sotlium  ami 
potassium  being  dissociated  at  moderately  high  temperatures.  Ke- 
duction  of  cavsium  hydroxide  and  carbonate  gavi'  no  evideiu'c  of  the 
formation  of  a  hydride. 

Berijlliinn.  —  NVlieu  beryllium  oxide  (1  mol.  }irop.)  was  heated  with 
magnesium  (1  at.  prop.)  in  a  current  of  hydrogen  lor  lour  hours 
at  a  red  heat,  a  slow  absorption  of  the  gas  took  {dace,  and  the  product 
on  analysis  had  the  composition:  — 

BeH.  BeO.  MgO.  Mg.  Totnl. 

3-3;3  U-^0  45-0o  G-J4  lUOOO 

indicating  that  not  more  than  1-1  90  jier  cent,  of  the   beryllium  em- 
ployed   had    b.^on    converted    into    hydride.      The   prt)duct    had    an 
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Tinpleasant  otlonr,  and  on  treatment  Avitli  warm  water  gave  ofE 
hvdro2"eu  slowlv.  When  heated  in  a  cniTent  of  oxygen,  a  distinct 
lijdrosren  flame  and  the  formation  of  water  were  observed. 

Magnesiiirn. — When  naagnesinra  oxide  was  reduced  under  tbe  con- 
ditions just  described,  a  slow  absorption  of  hydrogen  took  plarce  with 
the  formation  of  a  product  of  the  composition : — 

MeH.  :Mi:0.  :Nrg.  Total. 

3oi  82-06  u'iO  lOu-00 

indicating  tbat  not  more  than  6"42  per  cent,  of  tbe  magnesium  bad 
been  converted  into  hydride.  Tbe  product  bad  an  unpleasant  odour, 
evolved  bvdrogen  slowly  on  treatment  with  Avater,  and  wben  heated 
in  a  enrrent  of  oxygen  gave  evidence  of  the  formati<m  of  water. 

Cahriinn. — In  tbe  case  of  lime,  tbe  absorption  of  bvdrogen  was  much 
more  rapid  and  was  complete  at  tbe  end  of  four  hours.  Tbe  product 
bad  tbe  composition  : — 

CaH.  CaO.  :\r20.  M2.  Total. 

3314  28-31  37-136  0-89  lOO-uO 

sbowing  tb«t  61"52  per  cent,  of  the  calcium  employed  bad  been  con- 
verted into  bydj'ide.  On  exposure  to  the  air  it  swelled  up  and  fell 
to  powder,  and  on  treatment  with  water  evolved  bydrosren  very 
rapidly.  When  heated,  it  burned  with  a  slightly  luminous  flame  in 
air,  and  witb  slight  explosion  in  oxygen  producing  water  in  note- 
worthy quantities. 

Strontium. — On  reduction  under  the  above  conditions,  strontium 
oxide  I'apidly  absorbed  hydrogen  during  two  hours  with  the  forma- 
tion of  a  product  of  tbe  compositiou  : — 

.<rH.  SrO.  MgO.  Me.  Total. 

6-J-23  417  28  93  0-77  100-00 

indicating  that  9-4-91  per  cent,  of  the  strontium  employed  had  been 
converted  into  hydride.  On  exposure  to  the  aii*  it  was  readdy 
oxidised,  hydrogen  being  evolved  and  strontium  hydroxide  formed, 
and  on  treatment  with  water  bydi-ogen  was  rapidly  given  otf'.  It 
burned  either  in  air  or  oxygen  witb  a  bydi'ogen  flame,  a  slight  ex- 
plosion attending  the  combustion  in  oxygen. 

Barium. — The  baryta  employed  had  the  composition  : — 

BaO.        Ba(OH)o.     BaCOg.        AW^.         SiO,.  Total. 

71-26         18-13'       7-34         l•^7         1-40         100-uO 

and  on  reduction  under  tbe  above  conditions  absorbed  hydrogen  very 
7*apiiily  during  two  hours,  witb  tbe  formation  of  a  product  which  gave 
the  following  nunbers  on  analysis  : — 


Ball. 

BaO. 

MgO. 

AUOa- 

SiO.,. 

C  (excess). 

Total. 

7U-33 

4-27 

2U-99 

1-66 

0-97 

'l-73 

100-00 

coi'responding  with  the  convei^sion  of  94"6'j  per  cent,  of  the  barium 
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into  lijdride.  In  properties  the  compound  cli  sely  I'ct-emblcd  the 
sti'ontium  liydride. 

The  author  concludes  this  portion  of  his  paper  with  sppculatioiis 
as  ^o  the  composition  of  the  atmosphere  of  the  sun  and  fixed  stars. 

In  the  third  gi'oup,  boric  anliydiide  and  ahimina  were  submitted  to 
reduction  in  liydroi^en  with  netrative  resiiKs,  but  yttrium  was  found 
1o  resemble  lautliaunm  in  forming'  a  hydride,  althou<;h  the  conversion 
was  not  so  complete.  When  yttrium  oxide  was  lednced  under  the 
conditions  already  given,  absorption  of  h3dro(ren  took  place  rapidly 
and  was  complete  at  the  end  uF  an  hour.  The  product  had  the  com- 
position : — 

y.:H3.  Y,0:,.  M-0.  Mr.  Total. 

12-88  72-o6  10-i:>  4-41  lOO'OO 

indicating  that  1844  per  cent,  of  the  yttrium  emplo^-ed  had  been  con- 
verted into  hydride.  On  treatment  with  boiling  water,  it  gave  off  a 
very  small  quantity  of  hydroeen,  and  when  heated  in  oxvo-pn  it 
burned  with  a  feebly  luminous  flame.  W.   P.  W. 

Action  of  Ammonia  on  Zinc  Chloride.  By  W.  Kwasnik 
(Arch.  Fharm.,  229,  'MO — 31Gj. — The  action  of  ammonia  on  zinc 
chloride  has  frequently  been  studied,  but  always  iu  the  presence  of 
water.  An  alcoimlic  solution  of  zinc  chloride  treated  with  an 
alcoholic  solution  of  ammonia,  or  with  gaseous  ammonia,  until  the 
odour  of  ammonia  just  begins  to  persist,  yields  a  precipitate  which 
does  not  dissolve  on  further  addition  of  ammonia.  The  product  is  a 
light,  pure  white,  odourless,  crystalline  powder,  ZnClo,2NH:j.  The 
powder  is  insoluble  in  water  and  alcohol,  easily  soluble  in  dilute  acids, 
aqueous  ammonia,  soda,  and  potash  ;  in  the  two  latter  with  evolution 
of  ammonia.  Heat  is  developed  on  dissolving  it  in  acid.  The  com- 
pound is  stable  in  the  air.  Jiy  distillation  in  a  hard-glass  retort  a 
transparent,  glass-like,  hygroscopic  compound,  ZnCLjNHs,  was  ob- 
tained. J.  T. 

Basic  Zinc  Sulphite.  By  K.  Seuhert  {Arch.  Phnmi.,  229, 
316 — 328). — On  mixing  equal  volumes  of  boiling  normal  solutions  of 
zinc  sulphate  and  sodium  sulphite  (28'7  grams  ZnSOi  +  TH.O  and 
3r5  grams  of  40  per  cent,  sodium  sulphite  each  dissolved  in  100  c.c), 
a  precipitate  of  basic  zinc  sulphite,  8ZnS03,7Zn(OH)2  +  7H3O, 
appears  almost  immediately.  Uecinormal  solutions  mixed  at  a 
moderate  temperature,  dilute  zinc  sulphite  solution  heated  alone,  or 
concentrated  zinc  sulphite  solution  largely  diluted  with  water, 
yields  a  very  voluminous  precipitate  of  the  busic  zinc  sulphite, 
'3ZnSO;i,8Zn(OH)2.  The  same  basic  salt  is  produced  by  boiling  the 
normal  or  the  monobasic  sulphite  for  some  time  in  water.  J.  T. 

Nitrite  of  Potassium,  Lead,  and  Copper.  By  van  Lessen 
(Bee.  Trav.  Chim.,  10,  13 — 14). — On  adding  a  mixture  of  copper 
nitrite  and  lead  acetate  solution  to  a  large  quantity  of  solution  of 
putassium  nitrite,  and  then  adding  acetic  acid,  a  ciystalline  precipitate 
i&  obtained,  which   under  the  microscope  is  seen  tj  consist  of  black, 
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cubic  crystals.  "When  wasted  with  alcohol  and  air-dried,  the  crystals 
are  of  a  shining  dark-g-reen,  they  give  a  brown  streak,  and  have  a 
sp.  gr  of  3'3i5  at  15°.  The  aqneons  solution  is  yellowish-green,  and 
yields,  by  free  evaporation  in  air,  thin,  yellowish-brown,  hexagonal 
plates,  which  change  again  into  the  blackish  cubical  crystals  described, 
on  the  addition  of  a  concentrated  aqueous  solutif)n  of  potassium 
nitrite  and  a  little  acetic  acid. 

The  salt  is  anhydrous,  may  be  dried  without  decomposition  at 
110—120°,  and  has  the  formula  PbCuKoCNO.jfi.  Hence  the  salt  is 
much  simpler  than  the  corresponding  cobalt  compound  analysed  by 
Stromeyer.  W.  T. 

Ternary  Alloys.  Part  III.  By  C.  R.  A.  Wright  and  C.  Thompson 
(Proc.  Boy.  Soc,  49,  lo6— 173;  compare  Abstr.,  1890,  336;  and  this 
vol.,  p.  267). — When  approximately  equal  weights  of  bismuth  and  zinc 
wei'e  melted  together,  and  then  poured,  after  stirring  up,  into  red-hot, 
narrow,  clay  test-tubes,  in  which  tley  were  heated  for  over  eight 
hours,  the  mixture  sepai-ated  into  two  layers,  a  solution  of  bismuth  in 
zinc  and  a  solution  of  zinc  in  bismuth.  At  650°  (approximately)  the 
solutions  contained  14'28  and  97'6"^  per  cent,  of  zinc  respectively ;  at 
750'',  15'18  and  97'53  per  cent. 

When  tin  was  added  to  the  mixtu'^e  in  varj'ing  proportions,  the 
extent  of  mixing  of  the  bismuth  and  zinc  was  increased,  the  tin  dis- 
tributing itself  between  the  two  layers.  Tables  and  curves  are  given 
to  illustrate  the  composition  of  the  mixtures  obtained  with  varying 
proportions  of  tin  and  at  different  temperatures.  Notable  differences 
appear  when  the  curves  are  compared  with  those  previously  obtained 
with  zinc,  lead,  and  tin.  The  solubility  of  zinc  in  bismuth  is  always 
greater  than  in  lead,  whether  tin  be  absent,  or  present  to  a  given 
extent,  in  each  case. 

Similar  experiments  were  conducted  with  bismuth,  zinc,  and 
silver.  The  mixtures  show  the  same  behaviour  as  analogous  mixtures 
of  lead,  zinc,  and  silver,  leading  to  the  conclusion  that  two  definite, 
compounds  of  zinc  and  silver  are  formed  under  appropriate  condi- 
tions. These  compounds  correspond  with  the  formulfe  AgZn.,  and 
Ag4Zn5.  The  tiist  mixes  more  freely  with  lead  (or  bismuth)  than 
either  pure  zinc  or  the  second  compound,  but  is  somewhat  unstable 
on  prolonged  heating.  The  compound  Ag4Zn5  is  characterised  by  the 
peculiar  red  colour  which  is  assumed  by  a  recently  cut  surface  on 
exposure  to  the  air,  and  by  being  less  soluble  in  lead  (or  bismuth), 
relatively  to  the  zinc  present,  than  either  pure  zinc  or  a  mixture  of 
zinc  and  silver  in  any  other  proportion.  J.  W. 

Ternary  Alloys.  Part  1 7.  Method  of  Graphic  Representa- 
tion. By  C.  R.  A.  Wkight,  C.  Thompson,  and  J.  T.  Lron  (Proc.  Roy. 
Soc,  49i  17-1— 193).— At  the  suggestion  of  Sir  G.  Gr.  Stokes  the 
authors  have  adopted  a  triangular  mode  of  graphic  representation 
analogous  to  that  used  by  Maxwell  for  the  composition  of  colours. 

Stokes  also  drew  their  attention  to  the  circumstance  that  the  equi- 
librium between  the  two  conjugate  mix+ures  (see  preceding  abstract) 
should  only  depend  on  their  composition  at  any  given  temperature, 
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and  not  on  their  qnantity.  This  conclusion  was  not  in  nccorclance 
with  results  previously  obtained  with  alloys.  To  test  it,  the  authors 
instituted  experiments  with  mixtures  of  chloroform,  water,  and  acetic 
acid,  and  found  it  veritied  (compare  Dnclaux,  Aim.  CJihn.  Phiji^.  [5], 
7,  264",  and  Nernst,  this  vol.,  p.  1148).  The  probable  reason  that  it 
is  not  exactly  true  for  alloys,  is  that  there  is  in  this  case  incomplete 
intermixture,  and  also  incomplete  separation.  J.  W. 

Decomposition  of  Potassium  ManganatstyAmmonium  Salts. 
By  J.  W.  Keji.kks  (Btc.  Tmv.  Chitn.,  10.  l—o). — TLp  tureen  colour 
of  a  solution  of  potassium  manganate  is  changed  by  any  acid  to  the 
red  colour  of  the  permansfanate,  the  reaction  proceeflins"  according  to 
the  equation,  8K,MnO,  +  2H,S04  =  2KMn04  +  2K2SO4  +  MnO.  + 
2H3O.  The  same  change  takes  place  in  presence  of  water  onlv  if  the 
latter  be  in  large  excess,  3K,MnO;  +  2H,0  =  2KMn04  +  4K0H  + 
MnOo.  A  solution  of  manganate,  to  which  has  been  added  a  solution 
of  ammonium  sulphate,  containing  a  large  quantity  of  free  ammonia, 
undei'goes  the  same  change,  in  fact,  if  a  small  crystal  of  ammonium 
sulphate  be  plunged  into  an  ammoniacal  solution  of  potassium  man- 
ganate, it  rapidly  becomes  surrounded  by  a  clear  red  zone,  just  as  if 
a  drop  of  acid  had  been  introduced  into  the  green  solution.  Auv 
other  salt  of  ammonium  produces  the  same  effect,  Init  other  neutral 
salts,  such  as  sodium  sulphate,  do  not  excite  any  change.  The  decom- 
position by  ammonium  salts  may  be  represented  bv  the  equation, 
oK.MnOi  -f  4XH4CI  =  2KMn04  +  MnO,  4  4K:CI  +  4NH3  +  2H,0. 
As  solutions  of  potassium  manganate  are  only  stable  in  presence  of  a 
certain  excess  of  potash  or  soda,  the  reaction  is  probably  due  to  the 
acid  in  the  ammonium  salt,  combining  Avith  the  hase  of  the  man- 
ganate, giving  ammonia  and  manganic  acid,  which  ."ppeai'S  not  to 
form  any  ammonium  salt,  and  hence  at  once  decomposes ;  the  decom- 
position seems  to  be  quite  analogous  to  that  caused  by  ammonium 
salts  with  silicates  of  potassium  or  sodium.  It  is  impossible  to 
obtain  isomorphous  mixed  crystals  of  ammonium  sulphate  and  potas- 
sium manganate,  whereas  Avith  potassium  sulphate  in  various  propor- 
tions they  are  i-eadily  formed.  \V.   T. 

Complex  Inorganic  Acids :  Phosphotungstic  Acids.  By  F. 
Kehrm.\xx  and  M.  Freixkel  (Ber..  24,  232(3 — 2335) — Phosphu- 
dodecatungstic  acid,  24W03,P205,3H20  +  .rHjO,  is  prepared  by  mix- 
ing a  hot  saturated  solution  of  sodium  tungstate  with  sodium  phos- 
phate or  phosphoric  acid  in  the  proportion  of  12  moJs.  of  tungstate 
to  at  least  1  niol.  of  phosphoric  acid.  To  the  mixture  which  becomes 
strongly  alkaline  hydrochloric  acid  is  gradually  added.  Hvdrated 
tungstic  acid  is  precipitated,  but  again  dissolves,  and  hydrochloric 
acid  is  then  added  until  the  normal  sodium  salt  of  the  complex 
acid  begins  to  separate.  On  cooling,  the  salt  crystallises  out,  and  is 
purified  by  recrystallisation  from  water,  in  which  it  is  easilv  soluble. 
The  sodium  salt  crystallises  .from  a  hot,  saturated  aqueous  solution 
in  large,  transparent,  colourless  octahedra,  which  become  opaque 
on  exposure  to  air,  and  if  allowed  to  remain  in  the  solution,  redis- 
solve,  and  then  separate  in  rhombohedral  tnblet^.  which  are  stable  in 
air.     The  dry   salt   has    the   composition   24W03,P205,3Na2O.      The 
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harium  salt  is  obtained  in  regular  octahedra  on  adding  a  saturated 
solution  of  barium  chloride  to  a  solution  of  the  sodium  salt.  It  is 
somewhat  less  solub'e  than  the  sodium  salt,  and  becomes  opoqiie  on  ex- 
posure to  the  air.  The  dry  salt  has  the  composition  24W03,P20^,3BaO. 
Both  these  salts  are  colourless  when  pure.  The  free  acid  is  ob- 
tained br  precipitating  a  concentrated  solution  of  the  barium  salt 
with  dilute  sul[)huric  acid,  and  on  evaporating  the  filtrate,  separates 
in  larg'e  cubic  oi ystals,  which  are  easily  soluble  in  water,  and  are 
stable  to  air.  TLie  acid  is  completely'  converted  into  the  barium  salt 
on  adding  a  concentrated  solution  of  barium  chloride.  On  the  addition 
of  silver  ni+i-ate.  the  silver  salt  is  obtained  as  a  sparingly  soluble, 
white  powder.  When  potassium  or  ammonium  salts  are  added  to  a 
solution  of  the  acid  or  its  salts  in  presence  of  mineral  acids,  a  white 
powdery  precipitate  of  the  normal  potasnum  or  ammonium  salt 
is  formed;  this  is  almost  insoluble  in  water.  The  above  acid 
completely  corresponds  to  the  analogous  molybdenum  compound, 
24^003, P2O5.3H0O,  but  is  decomposed  by  alkalis  in  a  different  way. 

The  above  insoluble  potassium  and  ammonium  salts  dissolve  easily 
iu  aqueous  alkalis,  and  in  alkaline  carbonates  with  evolution  of  carb- 
onic anhydride,  yielding  salts  of  an  acid  of  the  composition 
22W03.P2b5,7H,0.  The  bariam  salt,  22WO„PoO„7BaO  +  oSHoO, 
is  most  easily  obtained  by  gradually  adding  powdered  barium  carb- 
onate to  a  boiling  concentrated  solution  of  the  salt  2-iW03,P305,3BaO 
as  long  as  effervescence  takes  place.  On  cooling,  it  crystallises  in 
lustrous  octahedra.  and  is  purified  by  recrystallisation  from  water 
containing  a  few  drops  of  acetic  acid.  The  potassium  salt,  obtained 
in  a  similar  way  to  the  barium  salt,  crystallises  in  larga,  colourless 
quadratic  octahedra,  and  is  easily  soluble  in  water.  The  ammonium 
salt  is  very  soluble.  The  solutions  of  these  salts  are  neuti\il  to 
litmus.  The  free  acid  could  not  be  obtained.  When  a  concentrated 
aqueous  solution  of  the  salt  22W03.P205,7K20  is  decomposed  by 
liydrochloric  acid,  a  precipitate  of  the  salt  2-t\V03,P205,3K20  is 
obtained,  and  the  mother  liquors  on  the  addition  of  potassium  chloride 
deposit  a  salt,  which  crystallises  in  six-sided  scales,  and  is  very  soluble 
in  water.  The  barium  salt,  22W03,P205,7BaO,  is  decomposed  in  the 
same  way. 

The  authors  reserve  the  further  discussion  of  this  interesting- 
reaction  for  a  future  communication.  E.   C.  R. 

Hydrate  of  Potassium  Stannichloride.  By  J.  i^Iorel  (Chem. 
Centr.,  1891,  i,  492;  from  Bnll.  Soc.  franc.  Min.,  13,  339— 341).— If  a 
solution  of  potassium  stannichloride  be  allowed  to  cr^'-stallfse  at  a 
temperature  below  25°,  a  new  hydrate  is  obtained  which  crystallises 
in  the  prismatic  system,  and  not  in  the  regular  octahedra  as  the 
salt  is  usually  obtained.  The  faces  observed  are  110.  101,  010;  axial 
ratio  :  a  :  b  :  c  =^  0'6843  :  1  :  0"7588.  The  analysis  gave  figures 
ao-reeinc  moderately  well  with  the  formula  KoSuCle  +  H2O. 

J.  W.  L. 

Sublimation  of  Antimony  Trichloride.  By  C.  Hexsgex  (Bee. 
Trav.  Ckim.,  9.  30^^ — 304). — A  quantity  of  antimony  trichloride  is 
placed  in  a  distillation  flask  provided  with  a  side  tube,  and  of  about 
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H  to  2  litres  capacity;  the  flask  is  placed  on  a  water-bath  -with  the 
neck  inclined  downwards,  and  fitted  bj  means  of  a  good  cork  into  a 
smaller  flask  serving  as  a  receiver;  the  side  tube  })asses  vertically 
u])wards,  and  is  then  bent  and  fitted  with  a  drying  tube.  The  water- 
batli  is  of  snch  a  size  that  the  part  of  the  flask  containing  liquid 
antimony  trichloride  is  completely  immersed  in  water- vapour  when 
the  subjimation  is  going  on.  The  upper  part  of  the  flask  is  cooled  by 
cold  water  dropped  on  to  a  piece  of  filter  paper.  When  a  sufficient 
quantity  of  the  long,  lanceolate  crystals  of  the  sublimate  has  collected 
on  the  cooled  portion  of  the  flask,  the  whole  is  allowed  to  cool  slowly  ; 
and  as  soon  as  the  trichloride  on  the  bottom  of  the  flask  has  solidified, 
the  sublimate  is  shaken  carefully  into  the  receiver.  The  operation  is 
then  repeated  until  the  whole  of  the  charge  has  been  sublimed. 
In  this  way  200  grams  of  sublimed  trichloride  can  be  readily  prepared 
in  a  day.  W.  T. 

Metallurgy  of  Bismuth.  By  E.  Matthey  (Proc.  Roy.  Soc,  49, 
78 — 79). — The  small  proportion  of  copper  frequently  contained  in 
commercial  bismuth  has  hitherto  been  eliminated  by  a  tedious  wet 
process.  The  author  finds  that  the  copper  may  be  completely  re- 
moved by  fusing  the  bismuth  with  successive  small  quantities  of 
sodium  monosulphide,  and  skimming  off  the  scoi'ia,  which  contains 
all  the  copper.  105  kilos,  of  commercial  bismuth  yielded  94  kilos,  of 
bismuth  free  from  copper,  and  II  kilos,  of  skimmings.  The  tempera- 
ture required  is  comparatively  low,  so  that  little  loss  by  volatilisation 
is  sustained.  J.  W. 

Bismuth  Bromide.  By  V.  Meyer  (Annalen,  264,  122—125). — 
Bismuth  bromide  boils  at  45.3°,  as  the  average  of  three  experiments 
made  with  the  air  thermometer  devised  by  the  author  and  Gold- 
schmidt:  the  boiling  point  of  bismuth  chloride  determined  with  a 
mercury  thermometer  was  found  to  be  435 — 441°  (uncorr.). 

F.  S.  K. 

Certain  Properties  of  Metals  considered  in  Relation  to  the 
Periodic  Law.  By  W.  C.  Roberts-Acstex  {Proc  Roy.  Soc,  49, 
347 — 356). — In  a  previous  paper  (Phil.  Trans.,  1888,  A,  339),  the 
effect  of  about  02  per  cent,  of  impurities  on  the  mechanical  properties 
of  gold  was  examined,  the  results  showing  that  metals  which  diminish 
its  tenacity  and  extensibility  have  high  a'omic  volumes,  while  those 
which  increase  these  propei'ties  have  either  the  same  atomic  volume 
as  gold  or  a  lower  one.  The  behaviour  of  aluminium  was  exceptional. 
In  the  present  jjaper,  the  mode  of  cooling  of  pure  molten  gold  and  of 
gold  containing  aluminium  is  studied.  A  thermoelectric  couple  of 
platinum  and  platinum  containing  10  per  cent,  of  rhodium  was  used 
in  conjunction  with  a  mirror  galvanometer  and  a  photographic 
recording  apparatus,  to  give  a  curve  for  the  rate  of  cooling.  Pure 
gold  solidifies  sharply  at  1045° ;  the  curve  for  gold  containing  lead  is 
somewhat  similar,  but  that  for  gold  containing  0"47  per  cent,  of 
aluminium  scarcely  shows  a  distinct  freezing  point.  The  atomic 
depression  of  the  freezing  point  for  aluminium  seems  to  be  abnorm- 
ally small.     Silver  present  in  gold,  up  to  as  much  as  4  per  cent.,  does 
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not  lower  the  freezing  point.     Aluminium  combines  with  molten  gold 
with  great  evolution  of  heat.  J.  W. 

Colloidal  Sulphides  of  Gold.  By  E.  A.  Schneider  (Ber.,  24, 
2241 — 2247). — Colloidal  aurous  sulphide,  AuoS,  can  be  prepared  by 
saturatino-  a  solution  of  aurous  cyanide  in  potassium  cyanide  with 
hvdrocreu  sulphide,  warming  carefully  with  hydrochloric  acid  until  a 
brown  turbidity  is  produced,  and  then  submitting  the  whole  to 
dialysis  ;  there  remains  in  the  dialyser  a  deep-brown,  colloidal  solu- 
tion of  aurous  sulphide  which  can  be  separated  from  the  undissolved 
portions  by  decantation  and  filtration.  The  most  concentrated  solu- 
tions that  can  be  obtained  in  this  way  contain  lv4  grams  of  the 
sulphide  per  litre.  "When  the  colloidal  solution  is  heated  at  200 — 230°, 
sulphuric  acid  is  foi'med,  and  gold  is  deposited ;  when  the  solution  is 
frozen  and  melted  again,  the  aurous  sulphide  is  precipitated.  On 
adding  a  colloidal  solution  of  ferric  hydrate  to  the  colloidal  solution 
of  aurous  sulphide,  no  reaction  takes  place  even  on  warming. 

Colloidal  auroauric  sulphide,  Au^So,  can  be  easily  prepared  by 
boiling  the  fj'eshly  precipitated  sulphide  with  potassium  cyanide 
until  about  one  half  of  the  sulphide  is  dissolved,  and  then  submitting 
the  remainder  to  dialysis ;  the  dark-brown  liquid  obtained  in  this 
way  is  separated  from  the  undissolved  sulphide  by  decantation  and 
filtration.  The  most  concentrated  solutions  that  can  be  obtained 
contain  0'8  gram  of  the  sulphide  per  litre;  when  the  solution  is 
frozen,  it  behaves  like  the  solution  of  aurous  sulphide,  but  it  under- 
goes no  change  when  heated  at  240°. 

When  auroauric  sulphide,  either  the  colloidal  or  the  ordinary 
modification,  is  warmed  with  a  solution  of  auric  chloride,  the  whole  of 
the  gold  is  deposited,  w-ith  formation  of  hydrochloric  acid  and  sulph- 
uric acid ;  it  is  probable  that  the  metallic  gold  found  in  nature  has 
been  formed  in  a  similar  manner  by  the  action  of  hydrogen  sulphide 
on  solutions  of  auric  chloride.  F.   S.  K. 

Derivatives  of  Carbonyl  Chloroplatinite.  By  F.  Mtlius  and 
F.  FoERSTEB  (Ber.,  24,  2424 — 2443). — Carbonyl  chloroplatinite 
(Schiitzenberger,  Ann.  Chim.  Phys.  [4],  21,  850  ;  Pulhnger,  Trans., 
1891,  598)  has  a  distinctly  basic  character,  and  dissolves  in  excess  of 
hydi'ochloric  acid  with  a  lemon-yellow  colour,  due  to  the  formation  of 
a  very  soluble  and  unstable  substance,  having  probably  the  composi- 
tion 'COPtClo,HCl.  The  solution  of  this  hydrochloride  is  readily 
prepared  by  stirring  the  sublimate  obtained  in  Schiitzenberger's 
reaction  {loc.  cit.)  with  concentrated  hydrochloric  acid  for  some  time, 
since  the  dicarbonyl  chloroplatinite  which  is  also  present  is  decom- 
posed by  the  acid  into  carbonyl  chloroplatinite,  with  the  evolution  of 
carbonic  oxide  containing  a  small  proportion  of  carbonic  anhydride. 
When  rapidly  evaporated  to  dryness  in  a  vacuum,  the  solution  leaves 
a  crystallised  residue  of  carbonyl  chloroplatinite;  on  a  water-bath, 
how^ever,  complete  decomposition  ensues,  with  the  separation  of 
metallic  platinum.  So  long  as  the  acid  is  concentrated,  the  solution 
of  the  chloroplatinite  is  stable ;  on  dilution  with  Avater,  no  alteration 
seems  to  be  produced  for  a  short  time,  but  suddenly  the  colour  changes 
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to  brownish-black,  and  platinum  separates  in  flocks,  owing  to  an  almost 
complete  decomposition  of  the  chloroplatinit^  into  platinum,  carbonic 
anhydride,  and  hydrochloric  acid,  as  represented  in  Schiitzenberger's 
equation  COPtCU  +  HjO  =  COo  +  Pt  +  2HC1,  a  very  small  portion 
only  of  the  substance  remaining  unaltered  in  the  acid  solution. 
Concentration  and  temperature  also  have  a  marked  influence  on  the 
stability  of  the  solution,  rise  of  temperature  bringing  about  a  similar 
decomposition.  The  separated  platinum  contains  a  trace  of  chlorine, 
but  in  contact  actions  and  other  respects  resembles  platinum  black 
(cf.,  however,  Pullinger,  loc.  cit.).  The  hydrochloric  acid  solution  of 
the  chloroplatiuite  is  a  powerful  reducing  agent,  reducing  silver, 
gold,  and  mercury  salts  from  their  solutions.  On  the  addition  of 
stannous  chloride,  the  solution  becomes  yellowish-red,  and  on  treat- 
ment with  concentrated  sulphuric  acid  and  a  trace  of  furfuraldehyde 
gives  a  purplish-red  coloration. 

Carbonyl  chloroplatiuite  not  only  combines  with  hydrogen  chloride, 
but  also  forms  a  series  of  yellow,  crystalline,  double  salts  with  soluble 
metallic  chlorides  ;  these,  however,  are  diSicult  of  isolation,  on  account 
of  their  great  solubility,  and  the  readiness  with  which  they  are 
decomposed  by  water.  Double  .salts  of  the  general  formula 
COPtCljjRHCl  are  obtained  by  combination  with  the  hydrochlorides 
of  amines,  and  these,  when  not  too  soluble,  serve  as  an  additional 
means  of  characterising  the  bases. 

Amylamine  carbonyl  chloroplatinite  hydrochloride, 

COPtCl2,C5H,3XHCl, 

crystallises  from  dilute  hydrochloric  acid  in  golden-yellow  scales, 
melts  at  184°,  and  dissolves  readily  in  alcohol  and  ethyl  acetate,  less 
readily  in  ether,  benzene,  and  chloroform,  but  is  decomposed  by 
water,  with  the  production  of  a  black  colour. 

Aniline  carbonyl  chloroplatinite  hydrochloride,  COPtClojCeHTXHCl, 
crystallises  in  lustrous,  golden  scales,  melts,  when  rapidly  heated,  at 
210 — 212°  with  decomposition  and  blackening,  and  is  sparingly  soluble 
in  the  oi'dinary  solvents,  with  the  exception  of  alcohol  and  ethyl 
acetate. 

Pyridine  carbonyl  chloroplatinite  hydrochloride,  COPtCIo.CaHsXHCl, 
forms  strongly  lustrous,  transparent,  golden-yellow  prisms,  and  can 
be  crystallised  from  dilute  hydrochloric  acid,  but  is  slowly  decom- 
posed by  water. 

Quinoline  carbonyl  chloroplatinite  hydrochloride,  COPtCl2,CaH7NHCl, 
crystallises  from  hydrochloric  acid  in  bright-yellow  needles,  melts  at 
166°,  and  dissolves  readily  in  alcohol  and  ethyl  acetate.  These  com- 
pounds, when  heated  frequently,  give  a  sublimate  containing  platinum, 
and  it  is  possible  that  the  loss  of  platinum  so  often  noticed  in 
analyses  of  platinochlorides  is  to  be  referred  to  the  formation  of  com- 
pounds of  this  character,  since  it  is  conceivable  that  reactions  may 
ensue  between  platinum,  cai-bonic  oxide,  and  chlorine  during  the 
combustion. 

The  determination  of  the  percentage  of  carbonic  oxide  in  these 
compounds  by  elementary  analysis  presents  no  diSiculties,  but  as  tliey 
evolve  the  gas  on  treatment  with  potassium  cyanide,  it  is  also  possible 

4  t  2 
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io  estimate  the  percentage  voliimetricallj.  The  chief  reaction  is 
represented  by  the  equation  COPtCl.  +'  KCN  =  KoPtCCN)!  + 
2KC1  +  CO,  but  the  gas  contains  in  addition  from  3 — 8  per  cent,  of 
hydrofyen.  and  a  small  proportion  of  carbonic  anhydride.  These  in 
ail  probability  owe  tbeir  presence  to  two  sxibsidiary  reactions,  one 
between  tlie  chloroplatinite  and  the  alkaline  solution  of  the  cyanide 
with  the  production  of  carbonic  anhydride  and  platinum,  and  a 
second  between  the  platinum  so  obtained  and  the  cyanide  with  the 
formation  of  hvdrosfen,  in  accordance  with  the  equation  Pt  -f  4KCN 
+  2H,>0  =  KsPtCCN)^  +  2KH0  +  H,,  whence  it  follows  that  the 
amount  of  carbonic  oxide  in  the  compound  is  given  by  the  sum  of  the 
volumes  of  carbonic  oxide  and  hydrogen  evolved.  The  analysis  is 
conducted  in  an  atmosphere  of  carbonic  anhydride,  and  the  liberated 
o-as  collected  in  an  azotometer  filled  with  caustic  potash  solution. 

Carbonyl  bromoplatinite  (see  Pullinger,  loc.  cit.)  is  formed  when  the 
hydrochloric  acid  solution  of  the  chloroplatinite  is  evaporated  on  a 
water-bath  in  a  current  of  hydrogen  bromide,  and  can  be  freed  from 
traces  of  platinum  and  platinous  bromide  by  crystallisation  from 
benzene.  It  crystallises  in  orange-red  needles,  melts  at  181 — 182° 
without  appreciable  decomposition,  and  dissolves  readily  in  benzene 
and  hvdrobromic  acid,  but  is  immediately  decomposed  by  water  into 
platinum,  carbonic  anhydride,  and  hydrogen  bromide.  It  yields  a  series 
of  crystalline  double  salts  with  metallic  bromides  and  with  the  hydro- 
bromides  of  amines,  and  of  these  pyridine  carhoni/l  hromoplatinite 
/ir/c/robrom/^e,  COPtBr2,C5H5]Sr,HBr.  crystallises  from  hydrobromic  acid 
in  yellow  needles,  which  melt  at  203 — 205°  without  decomposition. 

Carbonyl  iodoplativife,  COPtL,  is  obtained  by  adding  dilute  hydriodic 
acid  to  the  hydrochloric  acid  solution  of  caibonyl  chloroplatinite, 
dissolving  the  resulting  brick-red,  amorphous  precipitate  in  hydriodic 
acid,  evaporating  to  diyness  on  a  water-bath,  and  crystallising  the 
residue  from  benzene.  It  is  simpler,  however,  to  evaporate  the  mix- 
ture of  chloroplatinites  obtained  in  Schiitzenberger's  reaction  with 
concentrated  hydriodic  acid,  and  purify  the  residue  from  platinum 
and  platinous  iodide  by  crystallisation  from  benzene.  It  forms  red, 
rod-like  crystals,  which  exhibit  a  violet  shimmer,  and  resemble 
chromic  anhydride  in  colour.  It  melts  at  140 — 150°,  decomposes  with 
the  liberation  of  iodine  at  a  slightly  higher  temperature,  and  dissolyes 
readily  in  benzene  and  ether.  The  alcoholic  solution  becomes  turbid 
on  warming,  owing  to  the  separation  of  platinous  iodide,  and  later  of 
platinum.  Water  decomposes  it  somewhat  slowly,  with  the  formation 
of  a  dark-coloured  precipitate  containing  iodine;  alkalis  set  platinum 
free,  and  potassium  cyanide  reacts  with  it,  liberating  carbonic  oxide. 
Carbonyl  iodoplatinite  forms  double  salts  with  metallic  iodides,  and 
of  these'  the  compound  with  potassium  iodide,  C0Ptl2,KI,  crystallises 
in  yellowish-brown  scales,  melts  at  150 — 180°  with  decomposition, 
and  is  readily  soluble  in  water,  alcohol,  and  ether,  bat  insoluble  in 
benzene  and  chloroform. 

Trimethylaminc  carbonyl  iodoplafinife  hydriodide,  C0Ptl2,NMe:„Hr, 
crystallises  in  oblique-angled,  orange-yellow  tables,  melts  at  95°  with- 
out decomposition,  and  is  readily  soluble  in  water,  by  which,  however, 
it  is  slowly  decomposed. 
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When  a  solution  of  carbonyl  chloroplatinite  in  concentrated  hydro- 
chloric acid  is  gradually  treated  with  a  10 — 20  per  cent,  solution  ot" 
potassium  thiocyanate  until  the  precipitate  first  formed  is  redissolved, 
a  double  salt  of  the  composition  C0Pt(CNS)2,KCXS,  separates  in  the 
cold,  in  small,  yellow  needles.  This  is  readily  soluble  in  alcohol,  and 
the  solution,  on  warmin"^  with  water,  becomes  red,  gas  being  evolved, 
a  like  result  being  obtained  when  the  salt  is  dissolved  in  aqueous 
j)otassium  cyanide  or  thiocyanic  acid.  The  double  salt  is  also  i*eadily 
prepared  in  the  ci'ystalline  state  by  adding  carbonyl  iodoplatinite  to 
an  aqueous  solution  of  potassium  thiocyanate  ;  the  crystals  dissolve 
when  the  mixture  is  warmed,  and  on  evaporation  platinum  thio- 
cyanate and  carbonic  oxide  are  obtained,  owing  to  a  decomposition  of 
the  carbonyl  thiocyanoplatinite  present  in  the  double  salt. 

Carbonyl  thloplatinite,  COPtS,  is  formed  as  a  brown  precipitate, 
resembling  platinum  sulphide  in  appearance,  when  the  hydrochloric 
acid  solution  of  the  chloroplatinite  is  treated  with  hydrogen  sulphide. 
The  compound  has  little  stability,  decomposes  when  placed  in  a 
vacuum,  burns  with  a  slight  explosion  when  heated  at  300 — 400°, 
with  the  production  of  platinum,  sulphur,  carbonic  anhydride,  and 
sulphurous  anhydride,  and  is  insoluble  in  the  ordinary  solvents. 
Potassium  cyanide  reacts  with  it,  liberating  carbonic  oxide,  and  nitric 
acid  decomposes  it,  with  the  evolution  of  carbonic  anhydride  and 
nitrous  fumes.  Under  no  conditions  could  cai'bon  oxy sulphide  be 
obtained  from  it,  heatiug  at  lOU — 200°  in  a  current  of  hydrogen 
leading  only  to  the  liberation  of  carbonic  oxide  and  hydrogen  sulphide. 
On  dissolution  in  ammonium  sulphide,  it  yields  a  very  unstable,  acidic 
compound,  which  can  also  be  obtained  by  carefully  adding  carbonyl 
iodoplatinite  to  a  solution  of  sodium  sulphide,  and  to  which  the 
formula  H2COPtS2  is  provisionally  assigned. 

Schiitzenberger  failed  to  prepare  an  oxygen  derivative  of  carbonyl 
platinite  by  the  action  of  alkalis  on  the  chloroplatinite.  A  compound 
of  this  nature,  having  possibly  the  composition  COPtO,  is,  however, 
obtained  when  the  hydrochloric  acid  solution  of  the  chloroplatinite 
is  stirred  into  a  solution  of  sodium  or  ammonium  acetate  acidified 
with  acetic  acid  ;  the  mixture  at  first  becomes  violet  in  colour,  and 
then  deposits  a  bluish-black,  flocculent  precipitate,  which,  after 
washing  with  dilute  acetic  acid,  and  subsequently  with  water,  is  free 
from  chlorine,  and  gives  a  rapid  evolution  of  carbonic  oxide  on 
treatment  with  potassium  cyanide.  The  precipitate  dissolves  in  con- 
centrated hydrochloric  acid  forming  a  yellow  solution  of  carbonyl 
chloroplatinite,  reacts  with  caustic  alkalis  or  baryta,  in  accordance 
with  the  equation  COPtO  +  2NaH0  =  Pt  +  Na,C03  +  H,0,  and, 
though  stable  in  a  vacuum,  or  even  on  gently  warming,  decomposes 
with  slight  explosion  at  300 — 400°  into  platinum  and  carbonic  an- 
hydride. 

So  far,  all  attempts  to  isolate  carbonyl  platinite  (COPt)jr  have  been 
unsuccessful  ;  the  authors,  however,  intimate  their  intention  to  under- 
take further  experiments  with  a  view  to  its  isolation. 

W.  P.  w. 
Iridio-aminonium    Compounds.     By  W.   Palmaek   {Ber.,    24, 
2090 — 2097). — -In    addition   to    the    iridium    pentamine    compounds 
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already  described  by  the  antbor  (this  vol.,  p.  402),  derivatives  corre- 
sponding to  the  "  roseo-  "  cobaltic  compounds  bave  also  been  prepared. 
As  tbese  are  almost  coloui'less,  the  prefix  "  roseo-  "  is  unsuitable,  and 
the  author  therefore  proposes  for  them  the  term  aqrwpent amine  com- 
pounds, on  account  of  tbe  fact  that  they  differ  from  the  pehtamine 
compounds  by  containing  an  additional  molecule  of  water. 

In  ordei'  to  prepare  the  aquopentamine  salts,  a  method  is  employed 
similar  to  that  given  by  Jorgensen  for  the  corresponding  rhodium 
salts.  Silver  oxide  alone  is  insufficient,  and  even  when  caustic 
potash  is  employed,  the  solution  must  be  boiled  for  several  hours. 

Iridumi  aquopentamine  chloride,  Ir(NH3)30HoCl3,  is  obtained  by 
mixing  5  grams  of  the  pentamine  trichloride  with  l-g-  times  the  cal- 
culated quantity  of  potash,  and  50  c.c.  of  water,  and  boiling  for  five 
hours.  The  slight  precipitate  is  filtered  off,  the  filtrate  partially  frozen, 
and  mixed  with  30  c.c.  of  fuming  hydrochloric  acid.  The  precipitate 
thus  produced  is  washed  with  cold  hydrochloric  acid  (22  per  cent.), 
and  subsequently  with  alcohol,  redissolved  in  water,  and  again  pre- 
cipitated with  concentrated  hydrochloric  acid.  It  separates  from  a 
concentrated  solution  in  crystalline  aggregates  resembling  those  of 
ammonium  chloride,  has  a  sp.  gr.  of  2'4!;»4  at  15°,  and  on  heating  at 
100°  loses  water  forming  iridiopentamine  chloride.  It  dissolves  in 
1*2 — 1'5  parts  of  water;  the  solution  gives  a  yellow,  crystalline  pre- 
cipitate with  chloroplatinic  acid,  and  on  the  addition  of  sodium  pyro- 
phosphate in  small  quantity  yields  a  white,  amorphous  precipitate, 
which  dissolves  on  further  addition  of  the  reagent,  and  then  separates 
out  again  in  iriegular,  crystalline  scales.  With  chlorine-water,  it 
gives  an  intense  violet  coloration,  which  changes  successively  to  dark- 
bine,  pale-blue,  bluish-green,  and  green,  and  becomes  brown  on  the 
addition  of  ammonia. 

Iridioaquopentamine  bromide,  Ir(NH3)50H>Br3,  is  obtained  in  a 
similar  manner  to  the  chloride,  hj^drobromic  acid  being  substituted 
for  hydrochloric  acid.  It  is  a  crystalline  compound,  has  a  sp.  gr.  of 
3'022  at  20' 1,  dissolves  in  4  parts  of  water,  and  loses  water  at  100'', 
with  formation  of  the  pentamine  salt.  With  potassium  ferricyanide, 
its  solution  gives  a  precipitate  consisting  of  reddish-brown  aggregates 
of  crystals,  and  with  sodium  pyrophosphate,  behaves  exactly  like  the 
chloride. 

Iridium  aq^iopentamijie  nitrate,  Ir(NH3)50Il2(N03)3,  is  prepared  by 
the  addition  of  nitric  acid  to  a  solution  of  the  hydroxide  obtained 
by  boiling;  a  pentamine  compound  with  aqueous  potash,  and  is  a 
crystalline  precipitate  consisting  of  microscopic,  rhombic  prisms.  It 
dissolves  in  10  parts  of  water  at  17°,  has  a  sp.  gr.  of  2"46  at  18°,  and 
in  its  behaviour  towards  potassium  ferricyanide  and  sodium  pyro- 
phosphate resembles  the  bromide.  When  heated  at  100°,  it  loses 
water,  forming  iridium  pentamine  nitrate,  Ir(NH3)5(N03)3,  which 
requires  349  parts  of  water  at  16°  for  complete  solution,  has  a  sp.  gr. 
of  2'51  at  183°,  yields  a  crystalline  precipitate  with  platinic  chloride, 
auric  chloride,  and  barium  dithionate,  and  gives  a  violet  coloration 
with  chlorine. 

The  aqueous  solution  of  iridium  aquopentamine  nitrate  is  partially 
converted  into  the  pentamine  salt  on  boiling,  and  the  revei'se  reaction 
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takes  place  on  boiling  a  solution  of  the  pentamine  nitrate.  A  similar 
behaviour  was  observed  bj  Jorgensen  with  the  corresponding  rhodium 
conipounds.  H.  G.  C. 


Mineralogical   Chemistry. 


Kallilite,  a  New  Nickel  Ore.  By  H.  Laspetres  (Zeit.  Kryst. 
iliii.,  19,  12 — 17). — A  specimen  of  a  mineral  described  as  antimonial 
nickel  glance,  from  the  Friedrich  mine,  at  Schonstein,  on  the  Sieg, 
gave  on  analysis  the  following  results  : — 


s. 

8b. 

A?. 

Bi. 

Fe. 

Co. 

Xi. 

Total. 

4-30 

41-94 

2-02 

11-76 

0-28 

0-89 

26-94 

101-22 

For  this  mineral  the  author  proposes  the  name  of  hisviuth  antimonial 
nickel  glance  or  hallilite.  The  mineral  is  an  amoi'phous  mixture  of 
1  mol.  arsenical  nickel  glance,  NiAsS,  13  mols.  of  antimonial  nickel 
glance,  NiSbS,  and  2  mols.  of  bismutbic  nickel  glance,  NiBiS.  This 
last  substance  has,  however,  not  been  met  with  in  a  pure  state. 

B.  H.  B. 

Sychnodymite,  a  Ne-w  Cobalt  Ore.  By  H.  Laspetkes  {Zeit. 
Knjst.  Miu.,  19,  17 — 21). — A  mineral  obtained  from  the  Kohlenbach 
mine,  at  Eiserfeld,  near  Siegen,  was  found  by  the  author  to  be  a  cobalt 
compound  corresponding  Avith  polydymite,  and  he  has  given  to  it  the 
name  of  sychnodymite.     On  analysis,  the  mineral  yielded: — 

S.  Cu,  Fe.  Co.  Ni.  Total. 

40-33         17-23         0-82         35-64         5-74        9976 

B.  H.  B. 
Korynite  from  Siegen.  By  H.  Laspeyres  (Zeit.  Kryst.  Min.,  19, 
8 — 12). — In  1887,  Hensler  described  a  new  nickel  ore  from  the  Storch 
und  Schoneberg  mine,  near  Siegen.  According  to  the  analysis  he 
published,  this  mineral  possessed  the  interesting  composition  of  a 
normal  sulphantimonite  of  nickel.  On  analysing  similar  material, 
the  author  obtained  the  following:  results  : — 


s. 

Sb. 

As. 

Bi. 

Fe. 

Co. 

M. 

Total. 

;-22 

42-93 

10-28 

0-68 

0-40 

1-13 

28-91 

100-5.5 

The  mineral  is  therefore  a  perfectly  normal  antimonial  nickel 
glance  (ullmannite),  NiSbS,  with  an  appreciable,  but  variable, 
isomorphous  admixture  of  arsenical  nickel  glance  (gersdorffite), 
NiAsS.  B.  H.  B. 

Palkenhaynite  from  Joachimsthal.  By  F.  v.  Sandberger 
(Jahrb.  f.  Min.,  1891,  i,  Mem.  274— 276).— In  1890  R.  Scharizer  de- 
scribed and  analysed  a  new  mineral  from  Joachimsthal,  which  he 
named  falkenhaynite.  A  specimen  that  has  been  in  the  author's 
possession  since  1850  is  found  on  analysis  to  be  identical  with  falken- 
haynite.    The  author  points  out  that  this  mineral  so  closely  resembles 
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ill  composition  the  annivite  of  Brauns  that  the  two  minerals  might 
well  be  incladecl  under  one  name.  The  difEerence  between  the  two 
minerals  is  that  antimony  predominates  in  falkenhaynite,  whilst 
ai'senic  and  bismuth  predominate  in  annivite.  Both  minerals  are 
interesting  links  between  bournonite  and  bismuth-copper  ore. 

B.  H.  B. 
Gahnite  and  Columbite  from  Delaware  Co.,  Pennsylvania. 
By  F.  A.  Gexth  (Zeit.  Knjst.  Mia.,  19,  85—80;  from  Proc.  Aaid. 
Xat.  Sci.  Philadelphia,  1889,  50 — 52). — Dark-green  crystals  of  gahnite 
found  with  muscovite,  quartz,  albite,  and  gai-net  in  a  felspar  quarry 
gave  on  analysis  the  following  results : — 

AI2O3.         ZnO.         CuO.       MnO.        FeO.      MgO.        Total.       Sp.  gr. 
57-22       38-14       0-06       0-70       3-55      0-26      99-93      4-587 

The  author  also  gives  an  analysis  of  some  crystals  of  columbite 
found  in  Minei'al  Hill  Township,  Delaware  Co.,  Pennsylvania. 

B.  H.  B. 

Monazite  from  S-weden.  By  C.  W.  Blomstrand  (Zeif.  Kryst. 
Min.,  19,  109;  from  Geol.  Fijren.  Forh.,  11,  379). — Under  the  name 
of  kararfvite,  Rodominsky  distinguished  the  monazite  from  Nya 
Kararfvet  on  account  of  its  large  percentage  of  fluorine  (4-35  per 
cent.).  An  analysis  of  this  mineral  made  hj  the  author  proves  it 
to  be  nothing  more  than  an  impure  common  monazite. 

At  Holma,  in  the  parish  of  Luhr,  monazite  occiirs  in  compact 
masses  of  a  yellowish- brown  colour.  The  mineral  has  a  sp.  gv.  of 
5*125,  and  on  analysis  yielded  the  following  results  : — 

P.,05.  SiOj.  ThOa.  Ce.O^.         LaoOj.         YoO;,.  FeO. 

26-59         2-16         10-39         29-62         26-43         254         0-75 


CaO.  PbO.  F2O.  Total. 

0-88  0-31  0-52  100-19 


B.  H.  B. 


Ochrolite  from  Pajsberg.  By  G.  Flixk  (Zeit.  Kryst.  Min.,  19, 
96—97;  from  Ojver.  Sv.  Vet.  Akad.  Forh.,  1889,  5— 13).— This 
mineral  gave  on  analysis  the  following  results  : — 

PbO.  SbsOj.  CI. 

76-52  17-56  772 

Formula :  PbiSbaOv  +  2PbCl2.  The  mineral  crystallises  in  the 
rhombic  system,  and  is  isomorphous  with  heliophyllito. 

B.  H.  B. 

Formula  of  Axinite.  By  A.  Kenngott  (Jahrh.  f.  Min.,  1891,  i, 
Mem.  267). — On  calculating  the  analyses  of  axinite  from  Cornwall 
and  from  Bourg  d'Oisans  given  by  J.  E.  Whitefield  {Jahrh.  f.  Min., 
1891,  i,  44),  the  author  obtains  the  formula  2(CajAl.,06,Si30fi)  + 
H2B204,Si02.  A  recalculation  of  Rammelsberg's  analysis  leads  to  a 
similar  result.  B.  H.  B. 

Gadolinite  and  Homilite.  By  W.  Peterssox  {Jahrh.  f.  Min., 
1891,  i,  Ref.  372 — 374;  from  Ofcer.  kongl.  Vetenskaps  Ak.  Forhandl., 
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45, 179). — The  author  gives  analyses  of  gadolinite  from  seven  Scandi- 
navian localities.  The  general  formula  deduced  from  these  analyses 
is  R";,(H^''.,).Si20in.  Microscopic  examination  showed,  however,  that  in 
each  case  the  mineral  had  undergone  more  or  le.-?s  alteration. 

Homilite  also  undergoes  alteration,  and  consequently  the  older 
analyses  are  worthU  ss  for  the  determination  of  the  composition  of 
unaltered  homilite.  Quite  pure  material  obtained  from  the  Norwegian 
soda-.syenite  gave  on  analysis  the  following  results  : — 

FjO.     NajO.     CaO.        FeO.      FeoOg.    CeoOj.  AI2O3.     B.Ps         SiOj.       Total. 
079     0-75     29-51     16/4     0  88     0-24     272  (16-51)    31-»3    lOQ-UO 

The  formula  is  thus  Ca^FeBoSioOio.  B.  H.  B. 

Garnet  from  Kedabek,  in  Caucasia.  By  W.  ]\Iullee  (Jahrb.  f. 
Min.,  1891,  i,  Mem.  272 — 273). — Vei-y  tine  specimens  of  garnet  are 
found  in  the  vicinity  of  Siemens'  Copper  Works  at  Kedabek.  The 
garnet  occurs  in  limestone,  and  is  used  as  a  flux  for  copper  smelting. 
In  cavities  in  the  massive  mineral,  yellow  garnet  crystals  occur, 
measuring  45  cm.  in  length.     On  analysis,  they  yielded  : — 

SiOj.  CaO.  AI0O3.  Fe.Os.         Ignition.  Total. 

39-23         35-95         2273         176  0-14  9981 

The  mineral  is  thus  a  tvpical  lime-aluminium  garnet. 

B.  H.  B. 

Mesolite  from  Co.  Antrim.  By  J.  S.  Hylaxd  (Jahrb.  f.  Min., 
1891,  Ref.  400—401  ;  from  Froc.  Roy.  Dublin  Soc,  1890,  411—419). 
— An  acicular  zeolite  from  decomposed  basalt  from  Kenbane  Head, 
2  miles  west  of  Ballycastle,  Antrim,  gave  on  analysis  the  following 
results : — 

SiOo.      AJ2O3  +  Fe.Oa.      CaO.        jS^a^O.         HoO.  Total.        Sp  gr. 

46-50  27-55  2-59      13-'28       10-10       10002       226 

This  corresponds  with  a  mixture  of  9  of  natrolite  and  2  of  scolezite. 
The  mineral  is  thei-efore  galactite.  B.  H.  B. 

Zircon  from  Australia.  By  A.  Schmidt  (Zeit.  Knjst.  Min.,  19, 
56 — 58). — In  a  collection  of  Australian  minerals  presented  by 
^I.  V.  Hautken  to  the  University  of  Budapest,  the  author  has  de- 
tected some  rounded  crystals  of  zircon  with  an  unusually  perfect 
cleavage.     On  analysis,  the  crystals  gave  the  following  results : — 

ZrOj.  SiOj.  Total,  Sp.  gr. 

67-31  33-42  100-73  4-695 

B.  H.  B. 
Spherulitic  Rocks  from  Co.  Down.  By  J.  S.  Hyland  {Jahrb. 
f.  Min.,  1891,  i,  Ref.  399—400  ;  from  Proc.  Roy.  Dublin  Soc,  1890, 
420 — 437). — Spherulitic  rocks  are  met  with  at  three  places  in  the 
Mourne  Mountains.  The  rock  occurring  at  Newcastle  is  porphyritic 
with  felspar  and  rounded  quartz.  On  analysis,  it  gave  the  following 
results : — 
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SiO..         AI0O3.     Fe203.    FeO.      CaO.     MgO.     KoO.     NajO.    HoO.  Total. 

(7001)     13-79     1-88     0-51     1-43     0  72     690     3-69     l"07  10000 

B.  H.  B. 


Organic    Chemistry. 


Electrolysis  of  Metallic  Thiocyanates,  and  the  Decompo- 
sition of  Alkaline  Thiocyanates.  By  L.  K.  Fraxkel  (Ghem.  Gentr., 
1^91,  i,  615  ;  from  Proc.  Ghem.  Sect.  Fraiikland  Inst.,  February,  1891). 
— When  a  concentrated  aqueous  solution  of  ammonium  or  potassium 
thiocyanate  is  subjected  to  a  weak  voltaic  current  (l^o  c.c.  of  hydrogen 
and  oxygen  evolved  per  one  minute),  a  yellow  precipitate  is  finally 
formed  which  Bunge  (Ber.,  3,  297)  and  Lidoff  (i?e?-.,  17,  252  Ref.)  name 
pseudothiocyanogeu.  The  author  has  observed  the  odour  of  sulphur 
compounds  at  the  same  time. 

Mercury  and  gold  may  be  completely  deposited  from  their  solutions 
in  potassium  and  ammonium  thiocyanates,  as  also  cadmium,  although 
the  latter  metal  is  obtained  as  a  spongy  mass.  In  the  case  of  pallad- 
ium, nickel,  cobalt,  and  zinc,  the  metals  are  primarily  deposited  from 
the  solution,  but  later  they  are  redissolved,  owing  possibly  to  the 
formation  of  an  alkaline  cyanide,  the  solvent  action  of  which  is  not 
interfered  with.  Iron  and  manganese  are  but  partially  precipitated, 
and  the  deposited  metal  is  so  liable  to  oxidation  that  it  cannot  be 
exposed  to  the  air  without  suffering  change.  Arsenic  is  not  deposited 
at  all.  Lead  is  completely  precipitated,  but  partly  as  sulphide.  With 
antimony,  bismuth,  and  tin,  no  very  satisfactory  results  were  obtained. 

The  author  considers  it  probable  that  Miller's  Oanarin  (D.  Pat. 
Chem.  Gentr.,  1885,  925 ;  also  Abstr.,  1885,  107)  is  identical  with 
pseudothiocyanogeu,  but  that  the  precipitate  obtained  by  the  electro- 
lysis of  a  solution  of  ammonium  thiocyanate  is  not  pseudothio- 
cyanogeu. J.  W.  L. 

Polymerlde  of  Trimethylacetonitrile.  By  M.  Freund  and 
F.  Lenze  {Ber.,  24,  2161 — 2167). — The  colourless  liquid  boiling  at 
159 — 160"  which  is  obtained  in  the  prepai'ation  of  trimethylaceto- 
nitrile from  tertiary  butyl  iodide  (compare  Abstr.,  1890,  1388)  has  the 
empirical  formula  C3H9N,  but  vapour  density  determinations  by 
Meyer's  method  have  shown  that  its  molecular  formula  is  CmHisNo. 
When  heated  with  concentrated  hydrochloric  acid  at  100°,  it  is  de- 
composed into  trimethylacetic  acid,  butylamine,  and  ammonia ;  it  is 
also  decomposed  by  alcoholic  potash  with  foi-mation  of  butylamine, 
but  trimethylacetic  acid  could  not  be  detected  in  the  reaction  pi'oduct. 
On  reduction  with  sodium  and  alcohol,  it  yields  two  bases,  which  seem 
to  have  the  composition  C4HUN  and  CeHisN  respectively. 

F.  S.  K. 

Compound  of  Alcohol  and  Sodium  Bisulphide.  By  L.  Demoxt 
(.7.  Phann.,  23,  541 — 547). — -If  a  mixture  of  anhydrous  mono-  and 
poly-sulphides   of  sodium  is  placed   in   absolute   alcohol,  the   liquid 
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gradually  assumes  a  yellow  colour,  and  a  slight,  althoug'h  clearly  per- 
ceptible, rise  in  temperature  may  be  noted.  The  mixture  is  heated 
gradually  to  boiling,  allowed  to  cool,  and  filtered  from  the  excess  of 
sulphide.  On  adding  perfectly  dry  ether,  an  abundant,  slightly  crys- 
talline precipitate  is  produced.  If  the  ether  is  not  perfectly  dry, 
beautiful,  crystalline  needles  first  appear,  followed  by  the  less  crystal- 
line deposit  above.  The  precipitate  first  formed  with  moist  ether 
appears  to  take  water  of  crystallisation,  and  when  the  ether  has  thus 
been  rendered  dry,  the  granular  precipitate  follows.  The  precipitate 
is  very  hygroscopic.  When  rapidly  drained,  placed  over  sulphuric 
acid,  or  heated  at  100",  it  loses  about  40  per  cent,  of  its  weight.  The 
compound  thus  obtained  was  analysed,  and  corresponds  with  the 
formula  CHgO  +  9XaS.  The  original  precipitate  would  be  sensibly 
CoHeO.NaS.  J.  T 

Action  of  Phosphorus  Oxychloride  on  Ethyl  Silicates  and 

Silicon  Ethoxychlorides.     By  H.  N.  Stokes  {Amer.  Cheia.  J.,  13, 

244 — 253). — Silicon  ethoxytrichloride,  SiCls'OEt,  reacts  with   excess 

of  phosphorus  oxychloride  at  180°  to  form  silicon  tetrachloride,  ethyl 

chloride,  and  a  white,  amorphous   substance  which  does  not  contain 

free  silicic  acid,  and  which  gives  on  analysis  numbers  corresponding 

with  the  formula  SiP206Cl2.     Silicon  oxychloride  is  not  formed.      The 

author  considers  that  this  substance  is  a  chloride  of  silicopyi-ophos- 

O'POCl 
phoric  acid,  possibly  of   the    constitution    O Si<^Q.p^^p,^0,  and 

that  it  is  formed  according  to  the  equation  4SiCl3*OEt  +  2POCI3  = 
SSiCU  +  SiPsOeCL  +  4EtCl.  If  the  ethoxytrichloride  is  in  excess, 
the  reaction  is  similar,  but  the  silicophosphoryl  chloride  formed  is 
of  different  composition.  Neither  the  acid  nor  its  salts  could  be 
isolated. 

Silicopyrophosphoryl  chloride,  SiPoOeCL,  is  a  white,  bulky,  hygro- 
scopic substance,  freely  soluble  in  alcohol  and  water.  In  contact  with 
moist  air,  it  loses  hydrochloric  acid,  and  when  heated  it  gives  off  first 
phosphorus  oxychloride  and  then  phosphorus  pentoxide,  leaving 
finally  a  vitreous  residue  consisting  of  silica  embedded  in  a  matrix, 
probably  of  the  compound  SiOa-PvOj.  At  100°  it  is  completely  de- 
composed by  phosphorus  pentachloride  into  silicon  tetrachloride  and 
phosphorus  oxychloride.  A  cold  aqueous  solution  from  which  the 
chlorine  has  been  removed  by  excess  of  silver  nitrate  yields,  in  order, 
on  the  addition  of  ammonia,  silver  pyrophosphate,  silver  orthophos- 
phate,  and  silica. 

The  reaction  of  phosphorus  oxychloride  with  the  other  silicon 
ethoxychlorides  is  essentially  similar: — 

2SiCl2(OEt)2  +  2POCI3  =  SiCU  +  SiP,06Cl3  -+-  4EtCl. 
4SiCl(OEt)3  +  6POCI3  =  SiCl,  +  SSiR.OeCL  +  12EtCl. 

Ethyl  orthosilicate  reacts  with  phosphorus  oxychloride  according 
to  the  equation  Si(0Et)4  +  2POC13  =  SiPoOsClj  +  4EtCL 

Hexethyl  disilicate  reacts  with  phosphorus  oxychloride  at  100°  with 
the  formation  of  ethyl  chloride  and  a  silicophosphoryl  chloride  much 
like  that  described  above,  but  different  in  composition. 
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A  mixture  of  tlie  ethoxyclilorides  formed  by  heating  the  hexethyl 
disilicate  with  silicon  tetrachloride  at  200°  reacted  with  phosphoric 
oxychloride  with  the  formation  of  silicon  tetrachloride,  ethyl  cblorirle, 
a  silicophosphoryl  chloride,  and  silica.  No  silicon  oxychloride  was 
formed.  .Txi  W. 

Attempt  to  Prepare  Tertiary  Butylcarbinol.  By  M.  Freund 
and  F.  Lexze  (Ber.,  24,  2150 — 2161). — The  compound  obtained  by 
treating  tertiary  amylnmine  hydrochloride  with  silver  nitrite  (com- 
pare Abstr.,  1890,  1388)  is  not  tertiary  butylcarbinol  as  it  was  at  first 
supposed,  but  is  identical  with  the  dimethylethylcarbinol,  CMeoEfOU, 
previously  described  by  Wischnegradsky  (Abstr.,  1878,  393)  ;  the 
formation  of  this  compound  from  the  tertiary  amine  can  be  explained 
by  assuming  that  the  tertiary  butylcarbinol  first  produced  undergoes 
an  intramolecular  change  analogous  to  that  which  takes  place  in  the 
conversion  of  pinacones  into  pinacolines.  F.   S.   K. 

Sulphur  Compounds  in  Ohio  Petroleum.  By  C.  F.  Mabery 
and  A.  W .  Smith  {Amer.  Clieni.  J.,  13,  233 — 2-43 ;  compare  Abstr., 
1890,  350). — In  the  commercial  pi'ocess  of  refining  petroleum  the 
sulphur  compounds  are  extracted  hj  treatment  with  concentrateel 
sulphuric  acid.  The  "'  sludge  acid  "  thus  obtained,  on  dilution  ami 
treatment  with  slaked  lime,  yielded  a  semi-solid  mass,  from  which,  by 
distillation  with  steam,  a  colourless  oil  was  obtained  containing 
14"97  per  cent,  of  sulphur.  This  oil  was  distilled  first  under  u 
pressure  of  150  mm.  and  subsequently  under  a  pressure  of  100  mm., 
and  the  following  main  fractions  were  collected: — 

Fraction  ...      70-76°  80-90°  98-lor  135-145^^  148-155°  185-200 
Sulphur,  per 
cent 2-60       7-34       18-23        15-52          1644         1421 

The  fractions  containing  sulphur  formed  compounds  with  mercuric 
chloride,  those  of  lower  boiling  point  giving  crystalline  substances, 
and  those  of  higher  boiling  point  viscous  oils,  which  solidified  after 
a  time  or  when  recrjstallised  from  benzene.  Platinum  compounds  of 
the  type  R-,S,PtCU  were  readily  formed.  All  the  fractions  combined 
energetically  with  bromine. 

The  products  collected  below  101°  at  100  mm.  pressure  were  redis- 
tilled under  ordinary  pressure.  The  fractions  distilling  below  125^" 
combined  with  hydrobromic  acid  to  form  oily  substances  ;  the  pro- 
duct thus  obtained  from  the  fraction  boiling  at  80 — 90°  was  found  to 
be  monobromheptane.  Analysis  of  the  mercury  compounds  obtained 
from  the  fraction  boiling  at  llU°  and  upwards  revealed  the  presence 
of  methyl,  ethyl,  propyl,  and  butyl  sulphides. 

The  fraction  from  the  sulphuric  acid  extract  boiling  at  80 — 9U° 
under  150  mm.  pressure  consisted  of  higher  sulphides,  together  with 
oily  substances  free  from  sulphur.  The  sulphides  were  separated 
from  the  latter  by  means  of  the  mercury  compounds,  which  were 
precipitated  by  alcoholic  mercuric  chloride  as  viscous  or  crystalline 
compounds  easily  decomposable  by  hydrogen  sulphide.  Propyl  sulphide 
was  probably  present  in  this  fraction.    The  fractions  of  higher  boiling 
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point  were  identified  as  etlijlpentyl,  normal  and  isobutyl,  and  hexyl 
sulphidf'S  ;  butylpentyl  and  pentyl  sulphides  were  probably  also  pre- 
sent. The  fractions  of  higher  boiling  point  than  hexyl  sulphide  were 
not  examined. 

In  order  to  further  investigate  the  nature  of  the  lighter  oils,  crude 
"naphtha  distillate,"  boiling  below  150°.  was  treated  with  aqueous 
mercuric  chloride,  and  the  precipitate  thus  obtained  decomposed  by 
hydrogen  sulphide  in  the  presence  of  alcohol.  The  sulphur  oils 
separated  from  the  alcoholic  solution  on  the  addition  of  water,  and  on 
distillation  under  atmospheric  pressure  collected  in  fractious  which 
were  identified  as  methyl,  ethyl,  ethylpropyl,  and  normal  prop^-l 
sulphides. 

Small  quantities  of  sulphur  compounds  were  obtained  directly  from 
crude  petroleum.  Jx.  W. 

l.-Sorbitol.  By  E.  Fischer  and  R.  Stahel  (B^r.,  24,  2144).— 
Furth'-r  experiments  have  shown  that  the  hexahydric  alcohol  obtained 
by  the  reduction  of  l.-gulose  (this  vol.,  p.  6/7)  is,  in  fact,  the  optical 
i.s-omeride  of  ordinary  sorbitol.  When  the  syrupy  alcohol,  purified 
by  means  of  its  benzal  derivative,  is  dissolved  in  warm  90  per  cent, 
alcohol  (7  parts),  small  needles  are  deposited  in  the  course  of  about 
eight  days ;  this  crystalline  product  contains  a  large  quantity  of 
water,  resembles  ordinary  sorbitol  very  closely  in  appearance,  and, 
after  having  been  kept  for  three  days  over  sulphuric  acid  under  re- 
duced pres.sure,  it  melts  at  about  75°  and  has  the  composition 
CsHuOe  +  ^HvO.  It  can  only  be  distinguished  from  ordinary  sorbitol 
by  its  optical  properties  ;  it  is  feebly  Ifevorotatory  in  presence  of 
borax,  whereas  ordinary  sorbitol  is  feebly  dextrorotatory  ([ajo^**  =  1'4°) 
under  the  same  conditions.  F.   S.  K. 

Configuration  of  Graps  Sugar  and  its  Isomerides.  By  E. 
FrsCHER  {Ber.,  24,  LSSd — 1845). — The  experimental  evidence  afforded 
by  a  study  of  the  members  of  the  sugar  group  is  in  such  complete 
accordance  with  the  theory  of  the  asymmetric  carbon  atom  that  it  is 
possible,  even  with  our  present  knowledge,  to  employ  this  theory  as  a 
basis  for  the  classification  of  these  substances. 

The  theory  accounts  for  the  existence  of  16  isomerides  having  the 
structure  of  grape  sagar,  but  this  number  is  reduced  to  10  in  the 
case  of  those  derivatives  of  grape  sugar,  the  molecule  of  which  is 
symmetrical ;  in  the  table  (next  page),  taken  from  Yan't  Hoft"  and 
Herrmann's  "  Die  Lagerungen  der  Atome  im  Raume,"  these  16 
different  modifications  are  shown,  the  forms  numbered  11  to  16  beinc 
identical  with  those  numbered  5  to  10  in  the  case  of  the  hexahydric 
alcohols  and  dicarboxylic  acids. 

Now,  in  attempting  to  determine,  with  the  aid  of  observed  facts, 
which  of  these  16  forms  should  be  assigned  to  grape  sugar,  it  is 
necessary  in  the  first  place  to  consider  the  case  of  saccharic  acid.  Of 
this  acid  the  two  optically  active  forms  of  opposite  sign  are  known, 
and,  in  addition,  it  has  been  shown  that  d. -saccharic  acid  can  be  ob- 
tained on  the  one  hand  from  d. -glucose,  and  on  the  other  fi-om  the 
stereochemical   isomeride   d.-gulose    (this  vol.,  p.   677)  ;    it   follows, 
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therefore,  that  the  configuj-ations  of  the  two  saccharic  acids  must  be 
reoresented  by  two  among  the  forms  numbered  5  to  10,  because  these 
are  the  only  modifications  which  could  be  produced  from  two  stereo- 
chemically  isomeric  sugars.  Since  two  of  these  forms,  namely,  those 
numbered"  7  and  8,  are  optically  inactive,  they  may  at  once  be  dis- 
missed from  consideration  ;  those  numbered  6  and  10  may  also  be 
excluded,  as  is  shown  by  the  following  arguments  : — Grlucose  and 
manuoso  differ  from  one  another  only  in  this,  that  the  arrangement 
of  groups  around  the  asymmetrical  cai-bon  atom,  marked  in  the  ac- 
companying formula  with  an  asterisk,  is  not  the  same  in  the  two 
comipounds — 

0H-CH2-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH0. 

This  is  also  the  only  difference  between  gluconic  acid  and  mannonic 
acid,  sorbitol  and  mannitol,  saccharic  acid  and  maunosaccharic  acid. 
The  facts  on  which  this  statement  is  based,  and  which  all  lead  to  the 
same  conclusion,  are : — (1.)  Mannose  and  glucose  yield  the  same 
osazone.  (2.)  1. -Mannonic  acid  and  1. -gluconic  acid  are  both  produced 
from  arabinose  by  means  of  hydrogen  cyanide.  (3.)  When  fructose 
is  reduced  with  sodium  amalgam,  it  is  converted  into  a  mixture  of 
mannitol  and  sorbitol.  (4.)  Mannonic  acid  and  gluconic  acid  can  be 
converted  one  into  the  other  at  will  by  heating  with  quinoline. 
(5.)  All  attempts  to  resolve  gluconic  acid  and  mannonic  acid  into 
two  components  have  been  unsuccessful.  If,  therefore,  saccharic  acid 
or,  what  comes  to  the  same,  sorbitol  has  the  configuration  numbered 
either  6  or  10,  mannosaccharic  acid  or  mannitol  must  have  the  con- 
figuration 7  or  8  ;  but  the  latter  are  the  optically  inactive  systems 
and  must,  therefore,  be  excluded  because  both  mannitol  and  manno- 
saccharic acid  are  optically  active.  It  follows  from  these  arguments 
that  d.-  and  1. -saccharic  acid  can  only  have  the  configurations 
numbered  5  and  9,  and  since  it  is  immaterial  which  is  designated  with 
-|-,  and  which  with  — ,  the  configuration  numbered  5  may  be  assigned 
to  d. -saccharic  acid,  and  that  numbered  9  to  1. -saccharic  acid. 

Now,  there  are  two  aldoses  corresponding  with  d. -saccharic  acid, 
having  the  configurations  : — 


( 
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CHO-CH(OH)CH(OH)-CH(OH)-CH(OH)-CH,-OH 

-  +  +  -f- 

and   CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHoOH 

+  +  +  - 

respecHvely ;  in  order  to  decide  which  of  these  formulae  represents 
d. -glucose  and  which  d.-gulose,it  is  necessary  to  study  some  facts  re- 
garding arabinose  and  xylose. 

In  the  first  place,  arabinose  can  be  converted  into  1. -glucose,  whilst 
xylose,  under  the  same  conditions,  yields  l.-gulose;  there  remains, 
thei'efore,  a  choice  between  the  two  formulse  : — 

CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH,-OE 

and    CHO-CH(OH)-CH(OH)-CH(OH)'CH(OH)-CH,'OH 

for  1. -glucose  and  l.-gulose.  If  the  asymmetrical  carbon  atom  wliich 
is  marked  with  an  asterisk,  and  which  only  becomes  asymmetric  by 
synthesis,  is  taken  away,  it  will  be  seen  that  there  remain  for  xylose 
and  arabinose  the  foUoAving  two  formulas  : — 

CH0-CH(0H)-CH(0H)-CH(0H)-CH2-0H 

and      CH0-CH(0H)-CH(0H)-CH(0H)-CH2-0H. 

-  -  + 

Again,  according  to  the  theory,  there  may  be  eight  isomeric  pentoses 
having  the  constitution  of  arabinose  and  xylose,  but  this  number  is 
reduced  to  four  w^hen  the  molecule  becomes  symmetrical  ;  there 
are,  therefore,  only  four  pentahvdric  alcohols  of  the  constitution 
OH-CH2-[CH(OH)]3-CH3-OH  and" four  trihydroxyglutaric  acids.  Of 
the  latter  there  are  two  optically  active  modifications,  namely  : — 

COOH-CH(OH)-CH(OH)-CH(OH)-COUH 

+  + 

and      COOH-CH(OH)-CH(OH)-CH(OH)-COOH, 


and  two  inactive  modifications,  which  probably  could  not  be  distin- 
guished from  one  another.  It  is  possible,  therefore,  to  decide  which 
of  the  above  two  formulae  represents  arabinose  and  which  xylose  by 
observing  the  optical  properties  of  the  'corresponding  pentahydric 
alcohols  or  dicarboxylic  acids ;  experiments  have  shown,  in  a  very 
decided  manner,  that  arabinose  has  the  configuration  represented  by 
the  first,   and  xylose  that  represented  by  the  second  formula. 

Arabitol,  prepared  from  arabinose,  is  IjBvorotatory  in  presence  of 
borax  (compare  Fischer  and  Stahel,  this  vol.,  p.  667)  ;  this  is  also  so 
in  the  case  of  the  trihydroxyglutaric  acid  prepared  from  arabinose.  as 
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will  be  shown  below.  Xylitol,  obtained  from  xylose,  is,  on  the  other 
band,  optically  inactive  (loc.  cit.)  even  in  the  presence  of  borax,  and 
sf>  is  the  trihvdroxyglutaric  acid  prepared  from  xylose  (see  below). 
Now,  since  the  bydroxy-acids,  if  optically  active  at  all,  invariably 
possess  a  liigb  specific  rotatory  power,  it  may  be  assumed  with  con- 
fidence that  these  derivatives  of  xylose  really  are  optically  inactive 
and  that  the  configuration  just  assigned  to  xjdose  is  the  correct  one. 

The  configurations  of  the  members  of  the  hexose  group  are  easily 
deduced  from  the  above  considerations  and  may  be  expressed  as 
follows : — 

Aldoses  :  CH0-CH(0H)-CH(0H)-CH(0H)-CH(0H>CH2-0H. 


d. -Glucose 

— 

+ 

+ 

+ 

1. -Glucose 

+ 

— 

— 

— 

d.-Gulose 

+ 

+ 

+ 

— 

l.-Gulose 

— 

— 

— 

+ 

d.-Mannose 

+ 

+ 

+ 

+ 

l.-Mannose 

— 

— 

— 

— 

As  regards  galactose,  there  remains  a  choice  between  four  configura- 
tions, as  will  be  seen  by  a  comparison  with  the  formulae  of  mucic  acid 
and  with  those  of  allomucic  acid. 

Ketoses  :  CH2(OH)-CO-CH(OH)-CH(OH)-CH(OH)-CH2-OH. 
d. -Fructose  +  +  + 

1. -Fructose  _  _  _ 

The  monocarboxylic  acids,  COOH-[CH(OH)]i-CH,.-OH  have  the 
same  configurations  as  the  corresponding  aldoses. 

Aldehyde-acids :  COOH-CH(pH)-CH(OH>CH(OH)-CH(OH>CHO. 
Glucuronic  acid  +  +  +  — 

Alcohols:  0H-CH2-CH(0H)-CH(0H)-CH(0H>CH(0H)-CH2-0H. 
d.-Mannitol  +  +  +  + 

l.-Mannitol  —  —  —  — 

d.- Sorbitol  -  +  +  + 

1.- Sorbitol  4.  _  _  _ 

Dicaeboxylic  acids  : 

COOH-CH(OH)-CH(OH)-CH(OH)-CH(OH)-COOH. 

d. -Saccharic  acid  —  +  +  + 

1. -Saccharic  acid  +  —  —  — 
d.-Mannosaccha~ 

ric  acid  .  .  .  .  +  +  +  + 
l.-Mannosaccha- 

ric  acid —  —  —  — 

In  addition  to  the  above,  two  other  members  of  this  group,  namely, 
mucic  acid  and  isosaccharic  acid,  are  known.  The  former  is  optically 
inactive,  and  when  treated  with  pyridine  is  converted  into  an  inactive 
allomucic  acid  ;  these  two  isomerides  have  in  all  probability  the  con- 
figurations (-  + h)  and  ( \-   +)■ 
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A  second  isomerirle  of  mneic  acid,  wliich  is,  however,  optically 
active,  lias  been  obtained  by  treating  galactonic  acid  witli  quinoline 
and  oxidising  the  product  with  nitric  acid  ;  this  modification  has 
probably  the  configuration  (+  —  4-  +)  or  ( —  +  —  — ).  There 
remain  then  for  isosacchaiic  acid  onlv  the  two  configurations 
(  +  ^ +)  and  (-  +   +  -). 

The  views  expressed  above  are  of  course  tenable  only  when  it  is 
assumed  that  the  theory  of  the  asymmetric  carbon  atom  is  true  and, 
further,  that  no  stereochemical  intramolecular  change  occurs  in  those 
reactions  by  which  trihydi'oxyglutaric  acid  and  saccharic  acid  are 
produced  from  xylose  and  arabinose.  Of  the  facts  mentioned  above 
in  support  of  these  views,  the  conversion  of  xylose  into  optically 
inactive  trihydroxyglutaric  acid  and  the  proof  that  this  acid  is  not 
identical  with  the  compound  obtained  from  arabinose  have  yet  to  be 
described. 

IiKicfive  trihydroxi/glutaric  acid,  CsHgOT.  is  formed  when  xylose  is 
oxidised  with  nitric  acid  of  sp  gr.  1"2  (2^  parts)  at  40'  as  described 
by  Kiliani  in  the  oxidation  of  arabinose  ;  it  is  isolated  by  means  of 
its  calcium  salt,  the  yield  of  which  is  18  grams  from  30  grams  of  the 
sugar.  It  crystallises  from  hot  acetone  in  well-defined,  colourless 
plates,  melts  at  145"5^  (corr.),  decomposes  at  a  higher  temperature, 
and  is  vei'y  readily  soluble  in  water  and  hot  alcohol,  but  much  more 
sparingly  in  warm  acetone,  and  almost  insoluble  in  chloroform  and 
ether.  It  is  optically  inactive,  and  does  not  act  on  Fehling's  solution, 
but  it  reduces  ammoniacal  silver  nitrate  on  warming ;  in  a  solution 
of  the  acid,  lead  acetate  and  barium  acetate  produce  precipitates,  that 
obtained  with  barium  acetate  being  soluble  in  excess  of  the  reagent. 
The  calcium  salt  is  very  sparingly  soluble  in  water.  The  jjotassium 
salt,  C5H6O7K2,  is  very  readily  soluble,  and  remains  as  a  syrup  on 
evaporating  its  aqueous  solution  ;  tWs  syrup  solidifies  after  some 
time,  and  can  then  be  recrystallised  from  water,  from  which  it  sepa- 
rates in  well-defined,  hexagonal  plates  or  prisms  containing  2  mols. 
H3O,  which  are  expelled  at  130°.  This  acid  is  easily  distinguished, 
from  the  isomeride  obtained  from  arabinose  by  its  melting  point, 
optical  inactivity,  and  the  composition  of  its  potassium  salt.  When  a 
10  per  cent,  solution  of  the  acid  is  heated  with  phenylhydrazine,  the 
hydrazide  commences  to  be  deposited  in  about  half  an  hour;  it  crys- 
tallises in  colourless  plates,  sinters  together  at  about  175°  when 
quickly  heated,  melts  at  about  210°  with  decomposition,  and  is  very 
sparingly  soluble  in  hot  water  and  alcohol.  That  inactive  tri- 
hydroxyglutai'ic  acid  contains  a  normal  carbon  chain  is  proved  by  the 
fact  that,  on  reduction  with  hydriodic  acid  and  amorphous  phos- 
phorus, it  is  converted  into  glutaric  acid  (m.  p.  95 — 96°). 

The  specific  rotatory  power  oP  the  trihydi'oxyglutaric  acid  prepared 
from  arabinose  is  [scJd  =  — 22"7°  at  20°;  the  rotatory  power  under- 
goes no  change  in  the  course  of  24<  hours.  The  above  views  on  the 
configuration  of  the  members  of  the  sugar  group  render  it  possible  to 
foresee  a  whole  series  of  reactions  which  can  be  carried  out  by  known 
methods;  as  an  example,  the  reduction  of  d.-mannosaccharicacid  may 
be  quoted.  If  this  compound  has  the  configuration  assigned  to  it 
above,  it  is  immaterial  which  of  the  two  carboxy-groups  is  reduced ; 

VOL.  LX.  4  k 
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in  otter  words,  only  one  acid,  namely,  d.-mannouic  acid,  can  be  pro- 
duced. Experiments  have  proved  tlie  correctness  of  this  supposition  ; 
when  the  double  lactone  of  d.-raannosacoharic  acid  is  treated  with 
sodium  amalgam  in  slightly  acid  solution,  tlie  only  product  is  d.-man- 
nonic  lactone.  F.   S.  K. 

Influence  of  Inactive  Substances  on  the  Rotatory  Power  of 
Very  Dilute  Solutions  of  Grape  Sugar.  By  X.  Wexdee;  (Ber., 
24.  2200 — 2:^03). — A  series  of  experiments  has  shown  that  Landolt's 
formula  c  =  0"9434!a  (Optische  T)rehungsvermdge7i,  1879.  182)  holds 
good  in  the  case  of  grape  sugar  even  in  very  dilute  solutions 
(Q-l — 0'4  gram  in  100  c.c),  and  also  that  the  presence  of  carbamide 
and  other  inactive  constituents  of  urine  has  no  effect  on  the  rotatory 
power  of  such  dilute  solutions.  F.   S.   K. 

Rotatory  Power  of  Levuloss  and  Invert  Sugar.  By  B. 
TuLLEN's  (Ber.,  24,  2000).— Ost  (this  vol.,  p.  lUOO)  has  overlooked  the 
fict  that  Parens  and  Tollens  (Annalen,  257,  165)  have  found  that 
the  rotatory  power  of  levulose  is  greater  than  hitherto  accepted. 
The  values  given  by  both  authors  are  in  close  agreement. 

W.  P.  \y. 

Chemical  Composition  of  the  Membrane  of  Plant  Cells. 
By  E.  ScHULZE  {Btr.,  24.  2277—2287  ;  see  also  Abstr.,  1889,  91(3 ; 
1890,  1456). — The  constituents  of  the  plant  cell  membrane  are 
divided  into  those  which  are  easily*  extracted  with  dilute  mineral 
acids  and  those  which  are  ditiicult  to  extract.  The  author  has  already 
described  six  celluloses  of  different  origin,  converted  them  into 
glucoses  by  the  method  described  by  Flechsig,  and  tinally  in  all  cases 
obtained  grape  sugar  from  them.  He  has  now  obtained  three  other 
cellulose  preparations  from  pine  wood  (Picea  excelsa),  from  rye- 
straw  (Secale  cereale),  and  from  red  clover  (TrifoUiim  pratfvse),  and 
has  treated  them  in  the  same  way,  and  obtained  the  sugar  in  a  crys- 
talline condition. 

The  wood  cellulose  was  prepared  by  the  sulphite  method,  and 
before  use  was  extracted  Avith  4  per  cent,  hydrochloric  acid.  The 
other  cellulose  preparations  were  prepared,  by  extracting  the  finely 
broken  material  with  ether,  dilute  aqueous  soda,  4 — 5  per  cent, 
hydrochloric  acid,  then  with  F.  Schulze's  reagent  (cold,  dilute  nitric 
acid  and  potassium  chlorate),  and  finally  washed  with  dilute  am- 
monia, water,  alcohol,  and  ether.  These  three  celluloses,  on  hydro- 
Ivsis,  also  yielded  grape  sugar,  which  was  crystallised  first  from  water, 
then  from  alcohol,  and  finally  from  methyl  alcohol,  and  was  identified 
by  its  specific  rotation,  behaviour  towards  yeast,  and  by  yielding 
saccharic  acid  when  heated  with  nitric  acid. 

Lastly,  they  have  examined  the  celluhjse  preparation  from  sesame 
seeds,  and  have  also  obtained  grape  sugar  from  it.  Ten  celluloses 
have  noAv  been  obtained  which  give  grape  sugar  on  hydrolysis,  and 
an  eleventh  (cotton  cellulose)  has  been  examined  by  Flechsig  (Zeit. 
jilii/sial.  Chein.,  7,  523). 

To  determine  if  these  celluloses  yielded  other  glucoses  besides 
grape  sugar,  the  mother  liquors  were   examined.      In  no  case    was 
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jralactose  detected.  Only  in  the  crude  crystallisable  product  from 
I'je-stravv  cellulose  was  a  Kinall  quantity  of  a  pentaglucose  detected 
by  means  of  hydtocliloric  acid  and  pbloroglucinol.  Mannose  was 
obtained  from  many  of  tlie  preparations  in  considerable  quantity;  it 
was  first  detected  in  those  prepared  from  coffee  beans  (Ber.,  23, 
2582).  A  second  experiment  was  made  with  a  carefully  prepared 
coffee  cellulose.  The  preparation  was  obtained  by  extracting  with 
4  per  cent,  hydrochloric  acid,  then  treated  with  F.  Schulze's  reagent, 
and  washed  with  dilute  ammonia,  water,  alcohol,  and  ether.  It 
yielded  a  syrup  which  contained  considerable  quantities  of  d. -mannose. 
Mannose  is  also  obtained  from  the  cellulose  from  cocoa  and  sesame 
seeds. 

Besides  these  constituents,  a  substance  is  also  present  in  the  most 
carefully  purified  cellulose  preparations  which  is  convertible  into 
xylose.  The  presence  of  the  latter  is  shown  by  the  violet  colour 
produced  on  boiling  the  preparation  with  hydrochloric  acid  and 
pbloroglucinol.  Those  celluloses  which  colour  most  strongly  when 
treated  in  this  way  yield  a  large  proportion  of  furfuraldehyde. 

The  author  proposes  to  restrict  the  name  cellulo.se  to  that  con- 
stituent of  the  cell  wall  which  is  not  dissolved  by  dilute  mineral 
acids  and  alkalis,  and  scarcely  attacked  by  F.  Schulze's  reagent,  but 
is  soluble  in  amnioniacal  copper  oxide,  and  yields  grape  sugar  on 
hydrolysis.  If,  however,  "  cellulose  "  be  employed  as  a  group-name, 
he  proposes  to  call  the  above  compound  dextroso-cellulose,  and  the 
cellulose-like  compound  which  yields  mannose  on  hydrolysis  is  called 
nianuoso-cellulo.se.  Those  constituents  of  the  cell  wall  which  dissolve 
easily  in  dilute  mineral  acids,  with  formation  of  glucose,  he  calls 
hemicelluloses,  and  distinguishes  them  by  the  names  of  galactane, 
arabane,  xylane,  accoi-ding  as  they  yield  galactose,  arabinose,  or  xylose. 
A  product  wdiich  yields  both  galactose  and  arabinose  he  pz'oposes  to 
call  galacto-arabane,  <fcc.  E.  C.  R. 

Hexamethylenamine.  By  L.  Hartcxg  (■/.  pr.  Chem.  [2],  43, 
597 — o98j. — Hexamethylenamine  is  not  split  up  eas'ly  by  hydro- 
chloric acid  into  ammonia  and  formaldehyde  as  heretofore  supposed  ; 
a  considerable  quantity  of  methylamine  is  formed,  and  can  be  sepa- 
rated by  alcohol  from  the  ammonium  chloride  and  paraformaldehyde. 
Strong  nitric  acid  acts  on  hexamethylenamine  in  glacial  aci-tic  acid 
very  violently  with  evolution  of  nitrous  oxide,  ammonia  and  methyl- 
amine being  also  formed.  Nitrous  acid  acts  on  it  iu  glacial  acetic 
acid  evolving  nitrogen  and  nitric  oxide,  and  forming  a  white, 
amorphous  substance  which  is  decomposed  by  potash  with  formation 
of  ammonia  and  methylamine.  Sulphurous  acid,  acting  on  it  in  hot 
absolute  alcohol,  produces  a  white  compound,  C5H11N3SO3;  when 
benzene  is  substituted  for  alcohol,  the  resulting  compound  is 
CeHiaNjSOj,  which  loses  half  its  SO2  at  60 — 70°.  Ethyl  chloracetate 
acts  on  hexamethylenamine  at  100°,  with  separation  of  alcohol,  to 
form  the  compound  CuHsoClX^O,  of  which  the  platinochloride  was 
analysed  ;  if  the  reaction  takes  place  in  hot  alcohol,  hexamethylen- 
amine hydrochloride  separates,  whilst  the  above  compound  is  precipi- 
tated from  the  filtrate  on  addition  of  ether.  A.   G.  B. 

4  k  2 
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Biguanide.  By  F.  Emich  (Monatsli.,  12,  5 — 22). — The  prodacts 
of  decomposition  of  bio-uanide,  obtained  by  the  action  of  sulphuric 
acid  of  sp.  gv.  147  at  200°,  alcoholic  potash  at  100°,  and  red-hot 
liiue,  were  comparatively  simple,  such  as  carbonic  anhydride,  am- 
monia, cyanic  acid,  and  cyanamide  (Emich,  Abstr.,  1883,  978,  and 
1889,  1060).  The  author  now  finds  that  the  decomposition  of  the 
1  ase,  by  boiling  it  with  baryta  water,  does  not  proceed  so  far  as  in 
the  above  mentioned  cases,  carbamide  and  guanidine  being  produced. 
Similarly  from  methylbiguanide  are  formed  metliylcarbamide,  carb- 
amide, guanidine,  and,  perhaps,  methylguanidine :  whilst  phenyl- 
biguanide  gives  phenylcarbamide,  cai-bamide,  pheuylguanidine,  and 
guanidine. 

Vlethijlhiguamde,  NEt/C(NH)-NH-C(N'H)-]S'Ho,  is  obtained  by 
heating  at  130°,  for  some  hours,  a  mixture  of  equal  parts  of  dieth}'!- 
amine  hydrochloride  and  dicyanodiaraide.  The  product  is  treated 
with  chloroform,  which  dissolves  the  diethylbiguanide  and  any 
remaining  diethylamine,  the  solution  evaporated,  the  residue  dis- 
solved in  water,  and  the  solution  thus  obtained  treated  with  copper 
sulphate  and  potash,  whei'eby  the  red  copper  compound  is  precipi- 
tated. Erom  this,  by  solution  in  dilute  sulphuric  acid  and  precipita- 
tion of  the  copper  with  hydrogen  sulphide,  diethylbiguanide  sulphate, 
NEtvC(NH)-NH-C(NH)-NH':,HoS04  +  3H,0,  was  obtained  as  a 
white  precipitate  on  the  addition  of  alcohol  to  the  clear  filtrate.  It 
crystallises  from  water  in  clusters  of  small,  flat  prisms,  is  insoluble  in 
ether,  has  an  acid  reaction,  sinters  at  185°,  and  melts  with  decompo- 
sition at  197°.  On  heating  at  100°  in  a  closed  tube  for  3 — 4  houis 
with  baryta  water,  it  is  decomposed  with  formation  of  diethylamine. 

ji-Biphenylliguanide,  N"Ph2-C(NH)-NH-C(NH)-NH2,  is  "obtained 
by  heating  together  diphenylamine  hydrochloride  and  dicyanodiamide 
either  alone  or  in  alcoholic  solution.  It  has  a  strongly  alkaline  reac- 
tion, crystallises  in  white  needles,  melts  with  decomposition  at 
160 — 162°,  and  on  treatment  with  dilute  nitric  acid  gives  a  nitrafe, 
Ci4Hi5]S'5,HN03,  which  has  a  neutral  reaction,  and  melts  with 
blackening  and  evolution  of  gas  at  201 — 2U3°.  The  corresponding 
acid  sulphate,  (Ci4Hi5N5)o,3HoS04,  crystallises  from  water  in  spherical 
aggreoates  of  needles,  and  furnishes  diphenylamine  when  heated 
with  lime.  G.  T.   M. 

Guanidine.  By  E.  Emich  (Monatsh.,  12,  23 — 28). —  Gtianidine 
jjicrate,  CH5N3,C6H2(N02)3*OH,  is  precipitated  in  a  pure  form  when 
an  aqueous  solution  of  picric  acid  is  added  to  a  niodcratel}^  concen- 
trated solution  of  a  salt  of  guanidine.  The  picrate  is  only  sparingly 
soluble  in  water  (1  part  in  2630  at  9°),  alcohol,  and  ether,  and  this 
property  makes  it  available  for  the  quantitative  estimation  of  the  base. 
It  crystallises  in  very  characteristic  forms,  does  not  melt  at  280°,  burns 
at  a  higher  temperature,  and  when  struck  does  not  explode. 

On  treating  guanidine  carbonate  with  a  solution  of  sodium  hypo- 
bromite,  two-thirds  of  its  nitrogen  was  evolved  in  the  gaseous  form, 
in  accordance  with  the  equation  NHiCCNH,),  +  30  =  HCNO  + 
2H2O  +  N2,  the  cyanic  acid  being  itself  undecomposed  by  hypo- 
bromite. 
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Solutions  (>f  guanidine  carbonate  containing  phosphates  and  other 
inorganic  .salts  necessary  to  bacterial  life  were  not  changed  hy  Penicil- 
Uum  glaucnm  or  by  putrefying  urine  ;  but  the  compound  itself  is  not 
powerfully  antiseptic.  G.  T.  M. 

Oximes.  By  V.  :N[eter  (Annalen,  264,  116— 122).— It  is  a 
curious  fact  that  the  oximes  of  low  melting  point  have  a  much  more 
strongly  marked  acid  ciiaracter  than  their  isomerides  of  high  melting 
point;  if,  for  example,  bromacetoplienone  (1  mol.)  or  methoxyaceto- 
phenone  (1  mol.)  is  treated  with  hydroxylamine  hydrochloiide  (3 
raols.)  and  sodium  hydroxide  (9  mols.),  an  alkaline  solution  is 
obtained  from  which,  on  the  addition  of  a  large  quantity  of  water,  the 
oxime  of  high  melting  point  is  deposited,  in  an  almost  pure  condition, 
whilst  the  isomeride  remains  in  solution,  and  is  only  precipitated  ou 
the  addition  of  acids;  this  diiference  of  behaviour  can  be  made  use 
of  for  the  separation  of  the  two  isomerides  when  ouly  small  quantities 
are  present. 

Chloralaldoxime,  CCls-CH.'X-OlI,  can  be  easily  prepared  by  treat- 
ing a  mi.xture  of  chloral  hydrate  (1  mol.)  and  hydroxylamine  hydro- 
chloride (4  uicls.)  with  a  quantity  of  water  just  sufficient  to  moisten 
the  crystals  throughout,  and  then  warming  gently,  when  a  colourless 
oil  separates  from  the  solution  ;  after  warming  for  a  short  time,  the 
oil  is  washed  with  water,  then  cooled  in  ice,  and  the  crystalline  pro- 
duct repeatedly  Avashed  with  water  and  dried  between  blotting  paper. 
It  forms  large,  compact  prisms,  melts  at  39 — 40°,  boils  without 
decomposition  when  heated  in  small  quantities,  and  is  readily  soluble 
in  alcohol  and  ether,  but  insoluble  in  water;  it  is  not  easily  obtained 
in  crystals  from  its  solutionis,  and  its  vapours  have  a  very  iiritating 
action  on  the  eyes.  It  is  decomposed  by  concentrated  alkalis  witLi 
almost  explosive  violence ;  when  treated  with  dilute  soda,  it  yields 
hydrogen  cyanide,  hydrogen  chloride,  carbonic  anhydride,  and  a 
colourless,  resinous  compound,  but  the  formation  of  chloroform, 
formic  acid,  and  hydroxylamine  could  not  be  observed  ;  on  evapora- 
tion with  concentrated  hydrochloric  acid,  the  oxime  suffers  decompo- 
sition, and  there  remains  a  ciystalliue  residue  of  hydroxylamine 
hydrochloride. 

Acetoxime  combines  readily  with  the  chlorides  of  benzene-,  para- 
toluene-,  and  naphthalene-/:J-su  I  phonic  acid  in  presence  of  soda, 
yielding  crystalline  compounds  which  will  be  described  in  another 
paper  ;  analogous  derivatives  of  benzopheuone  oxime  cannot  be  easily 
obtained.  F.  S.  K. 

Constitution  of  Aliphatic  Ketones  and  the  Action  of  Sodium 
on  Acetone.  By  P.  C.  FREtR  (Amer.  Chem.  J.,  13,  3u8— 322).— The 
author  discusses  at  length  the  constitution  of  ethyl  acetoacetate  and 
acetone. 

Powdered  sodium  dissolves  in  a  solution  of  dry  ethyl  acetate  in  dry 
ethyl  ether,  and  the  resulting  product  yields  nothing  but  ethyl  aceto- 
acetate when  treated  with  hydrochloric  acid.  This  would  seem  to 
paint  to  the  intermediate  formation  of  Frankland's  hypothetical 
sodium  derivative  of  ethyl  acetate  {Jalirh.,  18G5,  204-). 
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A  comparison  of  the  properties  of  tetric  acid,  CsIThOj  (Absfr.,  1888, 
1272),  with  those  of  ethyl  acetoaeetate  seems  to  show  that  hydroxyl 
is  present  in  the  former,  but  not  in  the  latter.  Tetric  acid  forms  a 
crvstalline  compound  with  phenylhydrazine,  and  is  not  reduced  by 
sodium  amalo;ani.  The  sodium  salt,  NaCsHsOa  +  SHoO,  crystallises 
in  p'ates,  which  lose  their  water  of  crystallisation  in  a  vacuum  over 
sulphuric  acid.  The  anbydrous  salt  is  stable  at  190°.  Sodium 
-tetrate  does  not  react  with  ethyl  iodide,  but  the  silver  salt  yields 
ethyl  tetrate,  an  oil  boiling  at  176°  under  a  pressure  of  50  mm. 
Ethyl  tetrate  is  insoluble  in  waler  and  cold  aqueous  soda,  but 
soluble  in  alcohol  and  ether.  It  is  hydrolysed  by  potash,  showino- 
tbat  the  ethyl  group  is  attached  to  oxygen.  Tetric  acid  reacts 
Avith  warm  acetic  anhydride  to  form  a  neutral,  colourless  oil,  boiling 
at  178°  under  50  mm.  pressure.  The  oil,  which  has  the  composition 
of  acetotetric  acid,  C7Hs04,  is  reconverted  into  tetric  acid  by  aqueous 
potash  or  alcoholic  hydroxylamine. 

The  author  endorses  the  view  that  in  carbon  compounds  containing 
both  metal  and  oxygen,  the  metal  is  united  to  the  carbon  only  in- 
directly through  the  oxygen.  This  would  seem  to  involve  a  difference 
in  constitution  between  ethyl  acetoaeetate  and  its  sodium  derivative. 
That  this  is  the  case  is  shown  by  the  fact  that  the  latter  unites  with 
ethyl  cinnamate  to  form  a  crystalline  additive  product,  whilst  the 
former  does  not.  Further  details  of  this  reaction  are  to  be  pub- 
lished. 

The  formation  of  sodium  acetonate  (Abstr.,  1890,  956)  has  been 
further  studied.  The  theoretical  amount  of  hydrogen  is  displaced  by 
the  sodium,  and  a  small  amount  of  a  condensation  product,  probably 
mesityl  oxide,  is  formed  (compare  following  abstract).  Jx.  W. 

Action  of  Ethyl  Chlorocarbonate  on  Acetone-sodium.     By 

P.  C.  Freer  and  G.  0.  Higley  (Amer.  Gliem.  J.,  13,  822 — 826  ;  com- 
pare preceding  abstract). — Excess  of  acetone  is  added  in  an  atmo- 
sphere of  hydrogen  to  powdered  sodium  (1  gram)  covered  with  ether, 
and  the  calculated  amount  of  ethyl  chlorocarbonate  (4"7  grams)  is 
gradually  introduced.  As  soon  as  the  violent  reaction  is  complete, 
the  process  is  repeated  until  a  sufficient  quantity  of  the  product  has 
accumulated.  The  sodium  chloride  which  separates  out  is  then 
extracted  with  water,  and  the  ethereal  residue  is  evaporated,  leaving 
a  yellow  oil,  the  greater  part  of  which  boils  at  l^S'',  and  appears, 
from  analysis  and  vapour-density  determinations,  to  be  an  isomeride 
of  ethyl  acetoaeetate.  The  purified  oil  is  colourless  and  insoluble  in 
water,  but  miscible  with  alcohol  and  ether  in  all  proportions.  It  does 
not  react  with  phenylhydrazine  or  ferric  chloride.  Bromine  com- 
bines with  it  slowly  in  the  cold  to  form  additive  products,  but  in 
sunlight  acts  as  a  substituting  agent.  On  boiling  with  dilute  hydro- 
chloric acid,  it  is  decomposed  quantitatively  into  carbonic  anhydride, 
alcohol,  and  acetone.     The  authoi^s  suggest  the  formula 

CHoiCMe-O-COOEt 

for  the  new  substance,  and  conclude  that  in  acetone-sodium  the  metal 
is  combined  with  o^vgen.  J\.  W. 
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"Acetone-potash"  and  "Acetone- soda."  By  W.  Valbel  (./. 
jrr.  ('hem.  [2  ,  43.  599 — 600). — Wlieu  acetone  is  lioated  with  solid 
potassium  hydroxide,  a  crystalline  substance  separates  on  the  surface 
of  the  liquid  after  about  five  miuute.s,  and  gradually  increases  in 
quantity.  When  it  is  dried  b}*  filter  paper,  washed  free  from  excess 
of  acetone  by  light  petioleum.  and  left  in  a  desiccator,  it  forms  a 
white  powder  which  is  very  hygioscopic,  and  readily  loses  acetone. 
The  analyses  of  this  substance  agree  with  the  formula  KHO  + 
CO  Me,. 

" Acetoiie-.soda  "  can  be  prepared  in  like  manner;  it  has  not  yet 
been  investigated.  A.  G.  B. 

Action  of  CHlorine  on  Methyl  Ethyl  Ketone.  By  D.  Vl.vdesi.o 
(Bull.  Soc.  Chim.  [31,  5,  142— 149).— Metiiyl  ethyl  ketone  is  chlorin- 
ated in  a  reflux  apparatus  by  a  slow  stream  of  dry  chlorine  free  from 
hydrogen  chloride.  The  progress  of  the  reaction  is  determined  by 
the  amount  of  hydroii:en  cidoride  collected  in  a  flask  containing  dis- 
tilled water,  connected  to  the  condenser,  twenty-four  hours  being 
required  in  cloudy  weather  to  form  the  monochloro-derivative.  Hydro- 
gen chloride  and  excess  of  chlorine  are  expelled  from  the  product  of 
the  reaction  by  a  current  of  carbonic  anhydride,  and  after  washing 
with  dilute  solution  of  potassium  carbonate,  it  is  dried  over  calcium 
chloride  and  fractionated. 

From  the  fraction  boiling  at  114 — 116°,  methyl  chlorethyl  ketone  is 
separated  bv  distillation,  under  reduced  pressure,  as  a  colourless  liquid 
ot  an  irritating,  ethereal  odour.  It  boils  at  llo""  under  a  pressure  of 
758  mm.,  has  a  vapour  density  of  38,  and  a  sp.  gr.  at  0°  of  1'032. 

By  distillation,  under  reduced  pressure,  of  the  fiaction  boiling  at 
164 — 166  ,  a  methyl  dichlorethyl  ketone  is  obtained  as  a  colourless 
liquid  boiling  at  165°  under  a  pressure  of  753  mm. ;  its  vapour  density 
is  48,  and  its  sp.  gr.  afc  0°  =  1"096. 

Both  the  above  chlorinated  derivatives  are  insoluble  in  water,  but 
dissolve  in  alcohol  and  ether ;  they  form  crystalline  compounds  with 
sodium  hydrogen  sulphite,  and  are  reduced  by  nascent  hydrogen  tu 
methyl  ethyl  ketone.  Sodium  hydroxide  acts  on  monochloromethyl 
ethyl  ketone  to  form  dimethylketole  (compare  Abstr.,  18^0,  1234), 
so  that  its  constitution  is  probably  COMe*CHClMe,  whilst  dichloro- 
methyl  ethvl  ketone,  on  treatment  with  potassium  hydroxide,  yields 
diacety],  and  is  probably  COMe-CCUle.  T.  G.  X. 

Preparation  of  Triacetin.  By  C.  Bottixcer  (Annalen,  263, 
359 — 360J. — Triacetin  can  be  very  conveniently  prepared  by  heating 
glycerol  (20  c.c.)  with  acetic  anhydride  (10  c.c.)  and  finely  divided 
potassium  hydrogen  sulphate  (50  grams)  until  the  reaction  is  at  an 
end  and  the  two  liquids  have  formed  a  homogeneous  mixture,  and 
then  gradually  adding  a  further  quantity  (20  c.c.)  of  acetic  anhydride 
to  the  boiling  solution,  when  a  very  energetic  reaction  takes  place. 
After  boiling  for  a  short  time,  the  solution  is  decanted  from  the  salt, 
mixed  with  ether,  filtered,  the  ether  evaporated,  and  the  product 
pui-ified  by  fractional  distillation.  Triacetin  passes  over  at  264 — 268°, 
and  a  smaller  quantity  of  diacetin  at  about  285''.  F.  S.   K. 
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CyanisonitrosoaceUc  Acid.  Bj  H.  G^.  SoDEiasAUM  (Be;-.,  24, 
198t5 — 1992j. — The  acid  previously  described  as  fiirazancarboxylic 
acid  (this  vol.,  p.  827)  closely  resembles  Wolff  and  Gans'  so-called 
cyanonitrosoacetic  acid  in  properties  (this  vol.,  p.  897),  and  the  only 
points  of  difference  between  the  author's  acid  and  that  of  Wolff  and 
Gans  (stability  in  a  desiccator  and  stability  on  boiling  -with  caustic 
alkali)  have  been  removed  by  a  farther  examination  of  a  fresh 
quantity  of  tbe  acid  under  the  conditions  employed  by  Wolff  and 
Ganz.  The  copper  salt,  C3X2O3CU  +  4H2O,  crystallises  in  six-sided, 
or  seemingly  four-sided,  tablets  of  rhombic  character,  is  rather 
sparingly  soluble  in  cold  water,  and,  like  the  silver  and  calcium  salts, 
agrees  in  all  respects  with  the  corresponding  salt  of  Wolff  and  Gans' 
acid.  W.  P.  W. 


Alloisomerism :  De-halogenisation  of  Ethyl  Salts  of  a-ft- 
Halogenised  Acids.  ]3y  A.  ^[ichap:l  and  0.  Schulthkss  (/.  pr. 
Chem.  [2],  43,  oS7 — 596). — Hitherto  support  for  the  Yan't  Hoff- 
Wislicenus  hypothesis  has  been  sought  for  by  de-halogenising 
halogen-alkyl  compounds  (Abstr.,  1889,  286,  .576).  These  compounds 
are  difficult  to  pi'epare  in  a  state  of  purity,  and  the  authors  hope  that 
a  study  of  the  etliyl  salts  of  a-/3-halogenised  acids  will  prove  more 
productive  of  results. 

When  zinc  acts  on  a  cooled  solution  of  ethyl  a-/3-dibroinopropionate 
in  ether,  zinc  bromide  is  formed,  and  by  shaking  the  solution  with 
water  to  remove  this  salt,  evaporating  off  the  ether,  and  distilling,  a 
good  yield  of  ethyl  acrylate  is  obtained.  It  was  noted  that  ethyl 
acrylate  can  dissolve  zinc  bromide,  and  that  the  above  reaction  will 
not  take  place  in  absolute  ether,  a  ver^-  small  quantity  of  water  being 
necessary. 

Ethyl  a-li-dihromohutyrate  is  obtained  by  .saturating  an  alcoholic 
solution  of  dibromobutyric  acid  (m.  p.  87^^)  with  hydrogen  chloride  ; 
it  is  an  oil  which  boils  at  llO'o — 111°  (21  mm.)  and  does  not  dissolve 
in  water.  By  acting  on  it  with  zinc  in  an  ethereal  solution  at  the 
ordinary  temperature,  ethyl  crotonate  was  obtained,  which,  on  hydro- 
lysis, yielded  crotonic  acid  of  m.  p.  72°. 

Claus  (Abstr.,  1883,  43)  found  that  when  ethyl  dibromosuccinate  is 
treated  with  zinc  and  ethyl  bromide,  the  latter  is  not  acted  on,  while 
1  or  2  atoms  of  zinc  enter  into  combination  with  the  acid,  without 
removing  bromine,  and  syrupy  liquids  containing  zinc  are  formed. 
The  authors  have  repeated  this  experiment,  and  find  that  when  the 
ethyl  bromide  is  dry  no  reaction  takes  place,  but  on  the  addition  of  a 
drop  of  water  the  action  is  violent,  and  zinc  bromide  and  ethyl  f  umarate 
(equal  molecular  proportions)  are  formed,  and  can  be  separated  by 
shaking  with  water.  Claus'  .syrupy  liquids  were  solutions  of  zinc 
bromide  in  ethyl  fumarate  (compare  above).  The  same  results  were 
obtained  when  etlier  was  substituted  for  ethyl  bromide ;  no  reaction 
occurred  if  the  et'^er  was  absolute.  Xo  ethyl  maleate  could  be 
detected.  Ethyl  allodibromosucciiiate  was  .similarly  treated,  but  only 
ethyl  fumarate  was  obtained  ;  this  is  contrary  to  the  Van't  Hcff'- 
Wislicenus  hypothesis,  according  to  which  ethyl  maleate  .should  have 
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been  foruied.  The  temperature  of  the  above  reactions  did  not  rise 
above  25°,  and  the  solutions  remained  neutral. 

Ethijl  cilradihromopyroiartrate,  obtained  by  acting  on  ethvl  citracon- 
ate  in  ether  with  bromine  in  daylight,  boils  at  1(54°  (22  mm.). 

Ethyl  itadihromopyrotartrate  is  similarly  prepared  in  a  chloroform 
.solution;  it  is  a  colourless  oil,  and  buils  at  loS"  (19  mm.)  The 
former  of  these  salts  yields  mesaconic  acid  when  the  product  of  the 
action  of  zinc  on  its  moist  ethereal  solution  is  saponified,  while  the 
latter  yields  itacoiiic  acid  under  the  same  conditions  ;  the  temperature 
did  not  rise  above  25°  during  the  reaction.  According  to  the  Vau't 
Hoff-Wis'.iccnus  hypothesis,  citraconie  acid  .should  be  formed  when 
etliyl  citradibromopyrotartrate  is  dehalogenised ;  but  the  authors 
found  no  trace  of  it. 

When  ethyl  a./3-ti-ichlorobutyrate  (b.  p.  lOl'S;  17  mm.)  is  dehalo- 
genised in  the  way  described  above,  ethyl  a-cblorocrotonate  (m.  p. 
172 — 173°)  is  formed,  and  no  ethyl  allo-a-cldorocrotonate,  which 
should  have  been  formed,  according  to  the  Van't  Holf-Wislicenus 
hypothesis  (compare  Liebermann,  this  vol.,  p.  832 j.  A.  G.   B. 

Preparation  of  Ethereal  Salts  of  /3-Ketonic  Acids.  By  J. 
HA.MOXtr  {Bull.  Sac.  Chun.  [3],  5,  23  ;  compare  Abstr.,  1890,  235, 
1891,  41). — Bouveault  states  that  the  author's  method  for  preparing 
iilkyl  /3-ketonates  yields  only  salts  of  the  general  formula 

R-CH^-CO-CHR'-COOR" ; 

the  latter  replies  that  if  the.se  salts  are  first  acted  on  by  sodium,  and 
subsequently  by  an  alkyl  iodide  or  an  acid  chloride,  compounds  corre- 
.sponding  with  the  furmula  R'CHo'CO'CR'R"'COOR  "  are  obtained. 

T.  G.  N. 

Hydroxylevulinic  Acid  and  Acetylacrylic  Acid.  By  L.  Wolff 
(Annahn,  264,  2:i'.' — 2tjU;. — It  has  been  previously  shown  (Abstr., 
1887,  AG-i)  that  when  the  /3-bromolevulinic  acid  olatained  from  the 
dibromide  of  angelicalactone  is  treated  with  sodium  carbonate,  it 
yields  /J-hydroxylevulinic  acid  and  acetylacrylic  acid  :  some  additional 
facts  regarding  these  two  compounds  and  their  derivatives  are  given 
in  this  paper. 

The  lacttdp,  ^J^^pQ.Qjj  .CHAc-^'  ^^  gradually  deposited  in  slender 

needles  when  /3-hydroxylevulinic  acid  is  kept  over  sulphuric  acid  ;  it 
is  also  formed,  with  elimination  of  water,  carbonic  anhydride,  and 
diacetyl,  when  the  acid  is  heated  at  150^.  It  separates  from  boiling 
alcohol  and  chloroform  in  colourless  needles,  sinters  together  at  238', 
melts  at  240°  with  decomposition,  and  is  insoluble  in  sodium  carbon- 
ate, and  only  sparinoly  soluble  in  cold  water,  alcohol,  chloroform, 
(-■ther,  and  carbon  bisulphide;  it  is  sluwly  reconverted  into  the  acid 
by  boiling  water. 

When  /i-hydroxylevulinic  acid  is  heated  with  jjhenylh^'drazine  at 
100^',  diacetyiosazone  (m.  p.  244^)  is  formed  with  evolution  of  carbonic 
anhydride  and  ammonia. 

I'ionitrfjsohydrojcycaltric  acid,  0H-NX'Me'CH(0Hj-CH2"C00H,  pre- 
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pared  bj  treating  -S-hjdroxjlevulfnic  acid  with  hydroxylamino  in 
alkaline  solution  at  the  ordinary  temperature,  crystallises  from  water 
in  colourless,  lustrous  plates  or  prisms,  melts  at  145"  with  evolution 
of  carbonic  anhydride,  and  is  very  readily  soluble  in  hot  water,  but 
only  moderately  easily  in  cold  water,  and  sparingl}'  in  ether,  benzene, 
chloroform,  carbon  bisulphide,  and  light  petroleum;  in  its  aqueous 
solutions  ferric  chloride  produces  a  red  coloration  which  disappears 
on  the  addition  of  hydrochloric  acid.  The  calcium  salt,  (CsHgNOiJsCa, 
crystallises  in  needles,  is  moderately  easily  soluble  in  water,  and 
seems  to  contain  1  mol.  HjO.  The  silver  salt,  CHsNOiAg,  crystallises 
from  water  in  Kistrous  needles,  and  is  gradually  decomposed  by 
boiling  water.  When  the  acid  is  distilled,  it  is  completely  decom- 
posed, yielding  as  principal  products  tetramethylpyrazine  {lor.  cit.) 
and  diacetyldioxime  ;  these  two  compounds  combine  together  to  form 
a  colourless,  ciystalline  substance  having  the  composition 

OH-:N':CMe-CMe:N-OH,2C4N2Me4, 

which  separates  from  boiling  benzene  in  slender  needles,  melts  and 
sublimes  at  178°,  and  is  readily  soluble  in  warm  ether  and  alcohol, 
but  only  sparingly  in  cold  Avater,  chloroform,  benzene,  and  carbon 
bisulphide  ;  it  is  decomposed  into  its  constituents  by  acids,  alkalis, 
and  boiling  water. 

Acetylaciylic  acid  is  best  prepared  by  heating  /3-bromolevulinic 
acid  (1  parr)  with  anhydrous  sodium  acetate  (i  part)  and  glacial 
acetic  acid  (1^  parts)  for  half  an  hour  at  100° ;  the  yield  of  the  pure 
acid  is  90  per  cent,  of  the  theoretical.  The  ethyl  salt,  CsHsOsEt,  pre- 
pared from  the  silver  salt,  or  from  ethyl  /5-bromolevulinate,  is  a 
colourless  oil  of  sp.  gr.  1"057  at  0°,  and  boiling  at  206 — ^207°  ;  it  is 
readily  soluble  in  ether  and  alcohol,  but  only  sparingly  in  water,  and  its 
vapours  ai-e  very  irritating.  The  oxime,  OH'NIUMe-CH'.CH'COOH, 
separates  from  hot  water  in  colourless,  cauliflower-like  aggregates, 
melts  at  206*^  with  decomposition,  and  is  readily  soluble  in  alcohol 
and  moderately  easily  in  hut  water  and  ether,  but  only  sparingly  in 
cold  water,  carbon  bisulphide,  benzene,  and  chloroform  ;  in  its  aqueous 
solution,  ferric  chloride  produces  a  red  coloration.  The  barium  salt, 
(CoHBN03)oBa,  crystallises  i'rom  water  in  small  plates,  and  is  very 
readily  soluble  in  warm  water;  in  its  aqueous  solution,  silver  nitrate 
produces  a  flocculent,  sparingly  soluble  pi'ecipitate,  and  ferric  chloride 
a  red  precipitate  which  dissolves  in  hot  water  with  an  intense  red 
coloration.  The  hydrazine,  No.HPhiCMe-CHiCH-COOH,  crystallises 
from  boiling  water  in  yellow  needles,  melts  at  160°  with  decomposi- 
tion when  heated  quickly,  and  is  readily  soluble  in  alcohol,  ether,  and 
boiling  water  ;  when  heated  at  its  melting  point,  it  yields  a  basic 
substance  which  is  probably  identical  with  the  phenylmethylpyrid- 
azone  described  by  Ach  (Abstr.,  1889,  70). 

When  acetylacrylic  acid  is  boiled  with  barium  hydroxide,  it  is 
decomposed  into  acetone,  oxalic  acid,  and  two  other  acids,  one  of 
which  is  crystalline  and  readily  soluble  in  ether ;  the  other  is  a  thick, 
dark  syrup,  sparingly  soluble  in  ether.  The  crystalline  arid  has  the 
com])osition  CoHhU.,,  melts  at  207",  and  is  readily  soluble  in  alcohol 
and   hot  water,  but  only  sparingly  in  chloroform  and  benzene ;  its 
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calcinm  salt  is  readilj'  soluble,  but  its  silver  salt,  C9H605Ag,.  is  verv 
sparingly  soluble  in  boiling  water. 

xii-Dibromolevulinic  acid,  CaHsOaBro,  is  formed  when  acetylacrvlic 
acid  is  treated  with  bromine  in  ice-cold  chloi-oform  solution ;  ir 
crystallises  from  hot  benzene  in  lustrous  needles,  melts  at  108°,  and 
is  very  readily  soluble  in  ether,  alcohol,  and  hot  benzene,  but  only 
moderately  easily  in  cold  water  and  chloi^ofurm,  and  sparingly  in 
light  petroleum  and  carbon  bisulphide. 

When  acetylacrylic  acid  is  reduced  with  sodium  amalgam,  it  is 
converted  into  levulinic  acid  and  hydioxyvaleric  acid. 

cc-BromoleruUnic  acid,  CjH;OjBr,  is  produced,  together  with  di- 
broniolevulinic  acid  (m.  p.  114 — llo°)  and  small  quantities  of 
^-bromolevulinic  acid  (m.  p.  59°),  when  acetylacrylic  acid  is  heated 
with  hydrobromic  acid  at  100°  for  some  hours.  The  two  compounds 
are  separated  hy  means  of  chloroform,  in  which  the  monobromn- 
derivative  is  readily  soluble.  It  crystallises  from  carbon  bisulphide 
in  lustrous  plates,  melts  at  79 — 80°,  and  is  readily  soluble  in  ether 
and  alcohol,  but  only  moderately  easily  in  water,  benzene,  and  boiling' 
carbon  bisulphide,  and  sparingly  in  light  petroleitm. 

c-Hijdruxylevulinic  acid,  CsH^Oi,  prepared  by  boiling  the  precedinsf 
compound  with  water,  crystallises  from  warm  water  in  colourless 
needles,  sinters  together  at  lOO"",  and  melts  at  103 — 104° ;  it  is  readily 
soluble  in  water  and  alcohol,  but  onl}'  moderately  easily  in  ether  and- 
chloroibrm,  and  very  sparingly  in  carbon  bisulphide,  benzene,  and 
ligiit  petroleum ;  it  reduces  Fehling's  and  ammoniacal  silver  nitrate 
solutions.  The  calcium  salt  is  amorphous,  and  the  silver  salt  is 
unstable.  The  lactide,  C10H12O6,  is  formed  when  the  acid  is  heated  at 
about  100°;  it  crystallises  from  boiling  alcohol  in  slender  needles, 
m.elts  at  263°  Avith  decomposition,  and  is  only  sparingly  soluble  in 
water,  ether,  carbon  bisulphide,  chloroform,  and  cold  alcohol;  it  is 
gradually  reconverted  into  the  acid  by  boiling  water.  F.  S.  K. 

Action  of  Ammonia  and  Aniline  on  Ethyl  a-Acetoglutarate. 
By  W.  O.  Emerv  {Amer.  Clievi.  J.,  13,  3oL — 354;  compare  this 
vol.,  p.  544). — A  mixture  of  ethyl  a-acetoglutarate  (1  vol.)  and 
concentrated  alcoholic  ammonia  (2  vols.),  after  standing  24  hours  in 
the  cold,  and  distilling  off  the  unchanged  portion,  deposits  white 
crystals   of    a  substance  which  may  be   regarded  as  the  lactam  of 

ethyl  a-amido-a-ethylideneglutarate,   CO<^,tt  ,p*T/^C'COOEt.      It 

melts  at  loB'',  and  is  soluble  in  chloroform  and  ether. 

When  aniline  is  substituted  for  the  ammonia,  the  residue  left  after 
the  distillation  crystallises  on  the  addition  of  ether.  The  white 
substance   thus  obtained  may  be   regarded  as    the   lactam    of    etbyl 

a-anilido-a-ethylideneglutarate,  CO<^jj^ !  Q^^>C-COOEt.     It  melts 

at   196°,  and  is  easily   soluble   in  chloroform,  but   with  difficulty  in 
ether.  jy.  \v. 

Tetric  Acid,  Oxytetric  Acid,  and  their  Homologues.     By  P. 

Waldex    {Der.,    24.     2"25— 2o39).— The    compounds    obtained    bv 
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Demaryay  (Abstr.,  18S0,  G25)  from  toe  mouobromo-  and  dibrorao- 
snbstitution  products  of  ethyl  alkylacetoacetates,  and  described  under 
tbe  above  title,  have  been  since  then  repeatedly  investigated,  witbout 
any  certain  conclusion  being  reached  (Abstr.,  1883,  730,  1085  ;  188i, 
834).  The  two  most  recent  suggestions  with  regard  to  tetrid  acid 
are   those  of   Moscheles    (Abstr.,  1883,   1272),   who  ivgards  it  as  a 

lactone   cf    the  formula    i  ^CHo,  and  of    Wolff    (this   vol., 

pTT 

p.  416),  who   propo.ses   the   formula   i      '^CMe'COOH.     In  order  to 

ascertain  whether  the  acid  behaves  as  a  true  carboxylic  acid,  the 
.author  has  determined  the  conductivity  of  the  normal  sodium  salt, 
which,  according  to  Ostwald's  experiments,  is  a  certain  criterion  of 
the  basicity  of  the  acid.  The  results  obtained  with,  tetric  acid  and 
its  homologues  agree  well  with  the  supposition  that  ihey  are  mono- 
basic acids  ;  for  the  sake  of  comparison,  the  author  determined  the 
conductivity  of  certain  substances  which  behave  in  some  respects  as 
acids,  namely,  Kiliani's  saccharin,  which  has  a  constitution  similar  to 
that  given  b}'  ^loscheles  for  tetrinic  acid,  aiid  of  ethyl  acetoacetate, 
ethyl  etbylacetoacetate,  trihydroxyquinoline,  and  a-naphthol,  all  of 
which  proved,  as  expected,  to  be  very  bad  conductors,  whilst  the 
tetric  acids  have  a  conductivity  five  times  as  great  as  that  of  the 
fatty  acids.  On  the  other  hand,  it  was  found  that  ethvl  orthonitro- 
benzoylmalonate,  ^'0,-C6H4-CO-CH(COOEt),  (Abstr.,"'  1885,  263), 
gave  numbers  as  high  as  a  true  carboxylic  acid,  and  is  indeed  so 
strong  an  acid  that  it  decomposes  solutions  of  potassium  acetate, 
succinate,  &c.  Hence  the  question  of  the  presence  of  the  carboxyl 
group  in  tetric  acid,  itc,  must  still  be  regarded  as  open. 

Oxytetric  acid  and  its  homologues  show  conductivity  constants 
which  agree  with  the  supposition  that  they  are  dicarboxylic  acid-j, 
and  farther  investigation  has  shown  that  they  are  in  reality  alkyl- 
substituted  fumaric  acids.  Thus  oxytetric  acid  is  identical  with 
mcsaconic  acid,  oxypentic  acid  with  ethylfumaric  acid,  and  so  on. 
In  the  same  manner,  the  acids  described  by  Deniarcay  as  hydroxy- 
tetric  acid,  &c.,  and  which  differ  from  the  oxy-acids  in  containing  two 
additional  h3'drogen  atoms,  are  identical  with  the  alkylsuccinic 
acids,  hydroxytetric  acid  being  methylsuccinic  acid,  hydroxypentic 
acid  ethylsuccinic  acid,  and  so  on. 

The  preparation  of  alkylfumaric  acids  by  Demar^ay's  method 
gives  a  comparatively  good  yield,  and  the  operations  are  fairly 
simple.  The  bi-omination  of  the  substituted  ethyl  acetoacetate  is 
best  carried  out  in  ethereal  solution,  cooling  well  with  ice-cold 
water,  the  dibromo-compouud  remaining  on  evaporation  of  the  ether, 
gradually  adding  to  a  mixture  of  5  mols.  of  pot.ish  with  half  its 
weight  of  alcohol,  with  continuous  shaking  and  cooling.  After 
warming  for  half-an-hour  at  100',  volatile  products  are  removed  by  a 
current  of  steam,  and  the  r.^sidue  acidi6ed  and  extracted  repeatedly 
with  ether.  The  crude  product  which  remains  on  evaporating  the 
ether  is  purified  by  several  crystallisations  from  wa*^er.  with  addition 
of  animal  charcoal.     To  convert  the  substituted  fumaric  acids  thus 
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obtained  into  the  correspondinor  succinic  acids,  tlie  best  reducinir  ao-ent 
is  eranulated  zinc  and  dilute  sulphuric  acid. 

Tetric  acid  and  its  next  higher  homologues  are  obtained  bv  heat- 
ing the  monobromo-derivatives  of  the  substituted  ethyl  aceto- 
acetates  under  pressure  at  100^  for  six  hours,  washing  the  product 
■with  a  mixture  of  benzene  and  light  petrolen/n,  and  recrjstallisino- 
from  water.  The  higher  liomoloofues  ate  formed  simph*  by  alloAv- 
ing  the  brominated  ethereal  salts  to  remain,  or  more  quickly  by 
■warming  them  in  an  open  fla.sk.  H.   G.   C. 

Electrolysis  of  Cobalt  Salts  of  Oxalic  Acid.  By  F.  Kehrmaxx 
and  N.  PiCKERSGiLL  (Ber.,  24,  2824^ — 2326). — The  authors  have 
isolated  the  green  salt  obtained  by  the  electrolysis  of  cobaltous 
oxalate  dissolved  in  potassium  oxalate,  and  tind  it  to  have  the  com- 
position 3K2C2O4  +  003(0^04)3  +  tlHoO,  and  to  be  identical  with  the 
salt  obtained  by  dissolving  cobaltic  hydroxide  in  a  concentrated 
solution  of  acid  potassium  oxalate  (Absti'.,  1887,  220).  CoV)alt 
oxalate  is  dissolved  in  a  boiling  saturated  solution  of  potassium 
oxalate,  and  electrolysed  in  a  platinum  dish  with  constant  addition 
of  acetic  acid,  so  as  to  maintain  the  mixture  faintly  acid.  When  tbe 
green  colour  has  reached  a  maximum  intensity,  the  solution  is 
fractionally  precipitated  -nith  a'cohol ;  cobaltous  potassium  oxalate 
and  potassium  oxnlate  are  at  tirst  precipitated.  The  mother  liquor 
is  then  precipitated  with  a  la^-ge  volume  of  alcohol,  and  the  green 
precipitate  purified  by  solution  in  water  and  reprecipitation  Avith 
alcohol.  It  is  thus  obtained  in  beautiful,  dark-green  crystals.  The 
aqueous  solution  of  the  salt  acts  as  a  strong  oxidising  agent,  and  on 
boiling  is  decolorised  with  pi-ecipitation  of  cobaltous  oxide  salt. 

Xo  corresponding  compound  Avas  obtained  on  treating  nickel 
potassium  oxalate  in  the  same  Avay.  Mangano-potassium  oxalate 
gaA-e  an  intense  purple-red  solution,  but  the  compound  is  so  unstable 
that  the  authoi's  have  not  yet  been  able  to  isolate  it.  E.   C.  R. 

Determination  of  the  Structure  of  Fatty  Acids  by  Bromina- 
tion.  By  K.  AuwERS  and  R.  Berxhardi  (Ber.,  24,  2209— 2233).— 
The  bromination  of  fatty  acids  by  means  of  bromine  and  amorphous 
phosphorus,  in  the  manner  described  by  Hell,  Volhard,  and  Zelinsky, 
has  frequently  been  a  subject  of  investiaation,  and  from  the  facts 
afforded  by  the  experiments  hitherto  caiTied  out,  the  following  rules 
may  be  laid  doAvn  : — (1.)  Fatty  acids  yield  a  bromo-substitution  pro- 
duct only  when  the  molecule  contains  at  least  one  atom  of  hvdroo-en 
in  the  a-position  relatively  to  the  carboxy-group.  (2.)  When  brom- 
ination takes  place  at  all,  the  product  is  invariably  a  monobromo- 
derivative.  As  these  i"ules  are  based  on  very  insufficient  evidence,  the 
authors  have  studied  the  behaviour  of  a  large  number  of  mono-  and 
di-carboxylic  acids  under  the  conditions  referred  to  above,  and  more 
fully  described  below  ;  the  followirg  statements  give  a  summary  of 
their  results  : — (1.)  All  fatty  mono-  and  di-caiboxylic  acids  Avhich 
contain  one  or  more  atoms  of  hydrojjen  in  the  a-position  relatively  to 
the  carboxy-o-roup  are  easily  brominated,  and  the  size  of  the  mole- 
cule does  not  influence  the  course  of  the  reaction.     (2.)   The  irreatest 
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uuTiber  of  atoms  of  livdro^en  which  are  .substituted  by  bromine 
under  the  normal  conditions  is  equal  to  the  number  of  carbjxy- 
groups  in  the  molecule  of  the  acid :  when,  however,  a  verj'  large 
excess  of  the  theoretical  quantity  of  bromine  is  employed,  and  the 
duration  of  the  experiment  is  greatly  extended,  a  comparatively  very 
small  quantity  of  a  dibromo-derivative  is  obtained  in  the  case  of 
acetic,  propionic  (r),  and  normal  butyric  acids.  (3.)  Dicarboxylic 
acids,  such  as  malonic  acid  and  glutaric  acid,  which  contain  hydrogen 
atoms  in  the  a-position  to  both  the  carboxy-groups,  yield  dibromo- 
substitution  products:  succinic  acid  and  its  alkyl  derivatives  form 
an  exception  to  this  inile  (compare  following  absti^ct).  It  must  be 
stated,  however,  that  no  experiments  were  made  by  the  authors  to 
prove  that  the  bromine  atom  in  the  substitution  product  really  occu- 
pies the  a-position  to  the  carboxy-group ;  that  it  does  so  in  the  case 
of  a-bromisobutyric  acid  and  a-bromopalraitic  acid  has  been  already 
shown  by  BischofF,  and  by  Hell  and  JordanofF ;  judging  by  analogy, 
it  raav  be  assumed,  therefore,  that  this  is  also  true  in  the  case  of 
other  fatty  acids,  especially  as  substitution  takes  place  only  when 
the  acid  contains  a  hydrogen  atom  in  the  a-position. 

The  experiments  were  carried  out  as  follows : — A  quantity  of 
bromine,  calculated  from  the  equations  :  — 

3C.Ho„  +  i-C00H  +  P  +  llBr  =  3C.Ho,Br-C0Br  +  HPO.  +  5HBr, 
3C„H->„(C00H),  +  2P  +  22Br  =  3C„H,„_,Br2(COBr)2  +  2HPO3 

+  lOHBr, 

is  gradually  added  to  a  mixture  of  the  acid  (10 — 20  grams)  and  the 
theoretical  quantity  of  amorphous  phosphorus,  any  considerable  rise 
of  temperature  being  avoided  :  the  mixture  is  then  gradually  heated 
to  90 — 100°,  and  small  qiiantities  of  bromine  added,  until  the  evolu- 
tion of  hydrogen  bromide  ceases  ;  this  extra  quantity  of  the  halogen 
is  added  to  compensate  for  loss  during  the  process.  In  the  case  of 
the  monocarboxylic  acids,  the  reaction  usually  occupies  a  few  hours, 
but  for  the  conversion  of  the  dicarboxylic  acids  into  dibromo- 
derivatives  10 — 15  hours  are  required.  Finally  the  product  is 
treated  with  absolute  alcohol,  and  the  ethereal  salt  produced  in  this 
way  submitted  to  fractional  distillation,  or  the  product  is  decom- 
posed with  water,  and  the  brominated  acid  purified  by  the  usual 
methods. 

The  new  compounds  obtained  in  the  course  of  this  investigation 
will  be  now  described. 

Ethyl  hroinocaprylate,  CmllisBrO..,  is  a  colourless  liquid  boiling  at 
24-5 — 247''  under  the  ordinary  pressure,  and  at  170 — 17G°  under  a 
jnessure  of  100°. 

Bromolauric  acid,  CioHo.BrOo.  is  a  colourless,  crystalline  compound 
melting  at  30 — 31'o°  ;  it  is  almost  insoluble  in  cold  Avater,  and  only 
sparingly  soluble  in  cold  light  petroleum,  but  readily  in  alcohol, 
benzene,  ether,  and  chloroform.  The  efhyl  salt,  CuHj^BrO,,  boils  at 
172 — 17-i°  under  a  pressure  of  lOo  mm. 

Ethyl  bromoftearate,  CsnHssBrO..  melts  at  33 — 34-5",  and  is  readily 
soluble  in  ether,  chloroform,  light  petroleum,  and  benzene,  but  only 
sparingly  in  cold  alcohol,  and  insoluble  in  water. 
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Vibroinoglufaric  acid  (noi-mal),  CiHfiBr.,04,  crystallisps  from  ether 
in  compact  prisms,  melts  at  169 — 170°,  and  is  readily  soluble  in 
ether,  glacial  ar;etic  acid,  and  hot  water,  but  almost  insoluble  iu 
benzene,  chloroform,  and  light  petroleum  ;  the  ethyl  salt,  CgHuBr^O^, 
lioils  at  about  160°  under  a  pressure  of  21  mm. 

Bibromo-l3-mefhijlgJutaric  acid,  CeHaBroOj,  separates  from  benzene 
in  crystals  melting  at  151 — 152°. 

Dihromonphacic  acid,  Ci„H,3i'-04,  crystallises  in  needles,  melts  at 
117-5 — 119°,  and  is  readily  soluble  in  hot  water,  alcohol,  ether, 
chloroform,  and  hot  benzene,  but  only  sparingly  iu  cold  benzene,  and 
insoluble  in  water.  F.   S.   K. 

Bromination  of  Succinic  Acid  and  its   Alkyl  Derivatives. 

By  K.  AuwKKS  and  A.  Imhauser  (Her.,  24,  2233— 2240).— When 
succinic  acid  is  treated  with  bromine  and  amorphous  phosphorus  in 
the  manner  described  in  the  preceding  abstract,  the  principal  product 
is  monobroniosuccinic  acid  ;  only  small  quantities  of  the  dibromo- 
acid  are  produced,  even  when  the  succinic  acid  is  treated  first  at  the 
ordinary  temperature,  and  then  for  a  long  time  at  about  90°,  with  a 
quantity  of  bromine  sufficient  to  convert  the  whole  of  the  acid  into 
tlie  dibromo-derivative.  Glutaric  acid,  like  succinic  acid,  is  only 
brorainated  with  difficuHy  in  comparison  with  other  dicarboxylic 
acids  ;  when  the  acid  is  heated  with  bromine  at  about  90^,  the  mono- 
bromo-derivative  is  the  principal  product,  but  larger  or  smaller 
(quantities  of  the  dibromo-acid  are  formed  according  to  the  condi- 
tions of  the  oxppriment;  when  the  mixture  is  heated  at  100°.  the 
principal  product  is  the  dibromo-acid,  a  small  quantity  of  the 
anhydride  of  bromocitraconic  acid  being  also  produced.  The  bromo- 
glutaric  acid  obtained  in  this  way  melts  at  147°.  and  is  probably 
identical  with  citrabromoglutaric  acid  (m.  p.  148°)  ;  the  dibromo- 
derivative  melts  at  150 — 151°,  and  seems  to  be  identical  with  citra- 
dibromoglutaric  acid  (m.  p.  150°). 

When  either  of  the  symmetrical  dimethylsuccinic  acids  is  treated 
with  bromine  and  amorphous  phosphorus  under  various  conditions, 
the  principal  product  is  invariably  pyrocinchonic  anhydride 
(m.  p.  96^)  ;  a  small  quantity  of  a  colourless,  crystalline  compound 
melting  at  135 — 100°  was  also  obtained  in  some  of  the  experiments, 
but  the  formation  of  the  monobromo-substitution  product,  described 
by  Hell  and  Rothberg  (Abstr.,  1889,  371),  was  not  observed. 

F.  S.  K. 

Monoximes  of  Succinic  Acid.  By  A.  Putti  (Ber.,  24, 
2287 — 2290). — Hautzsch  has  stated  that  the  reason  fur  his  work  on 
these  compounds  (Hantzsch  and  Cramer,  this  vol.,  p.  823)  was  that 
the  author  had  retained  a  formula  which  represented  the  nitroo-en 
combined  with  two  carbon  atoms  in  spite  of  his  (Hautzsch's)  paper 
"  On  the  Position  in  Space  of  Atoms  in  Molecules  containing  Xitro- 
gen"  (Abstr.,  1890,  348).  The  author  states  that  his  paper  here 
referred  to  "  On  a  New  Synthesis  of  Asparagin  "  was  laid  before  the 
Reale  Accademia  di  Xapoli  before  he  had  seen  Hantzsch's  paper. 

Since  then  he  has  obtained  a  large  number  of  results  which  agfree 
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wirh  those  oMained  by  Hantzsch,  and  gives  a  list  of  the  compoands 
he  has  prepared.  E.   C.  R. 

Electrolytic  Synthesis  of  Bibasic  Acids.  By  A.  Ckum  Browx 
nv.d  .J.WALKKn  (Ainmlen.  261.  107 — 128:  also  Trans.  Boy.  Soc.  Ediu., 
36,  "211 — "i^-l). — When  an  aqueous  solution  of  potassium  acetate  is 
electrolysed,  the  folloAving  reactions  take  place  at  the  anode: — 

(I.)  2CHvC00  +  H.O  =  2CH.-C00H  +  0. 
(2.)  2rH3-COO  =  CHa-CFT,  +  2C0o. 
(8.)  2CH3-COO  =  CHa-COOCHs  +  CO,. 

In  a  weak  solution,  the  first  action  predominates  ;  in  a  concentrated 
solution,  the  second.  The  authors  find  that  strong  solutions  of 
potassium  ethyl  salts  of  acids  of  the  oxalic  series  are  also  decomposed 
according  to  equation  2.  Thus  in  the  case  of  potassium  ethvl 
malonate  we  have  2C00Et-CHo-C00  =  COOEt-CHo-CH,-COOEt  + 
2CO2,  obtaining  in  this  way  succinic  acid  from  its  lower  homologue 
Tualonic  acid.  In  the  same  way,  adipic  acid  ma}-  be  obtained  from 
succinic  acid,  and  so  the  oxalic  acid  series  may  be  ascended  (compHre 
Abstr.,  1890,  583). 

The  electrolysis  is  conducted  in  a  large  platinum  crucible  (4'8  cm. 
high,  4"3  cm.  across),  which  serves  as  cathode.  The  anode  is  a  stout 
platinum  wire,  wound  into  a  spiral,  and  presenting  a  surface  equal 
to  -gVth  of  the  internal  surface  of  the  crucible.  This  ensures  a  great 
current  density  at  the  anode,  which  the  authors  show  to  be  essential 
to  the  success  of  the  synthesis.  The  current  employed  has  a  strength 
of  3 — 5  amperes  and  an  E.M.F.  of  12  volts.  The  crucible  is  coo'ed 
by  a  current  of  \^ater  flowing  round  it.  All  the  potassium  ethyl 
salts  examined  were  found  to  be  excessively  soluble  in  water ;  the 
best  concentration  for  electrolysis  is  lo  to  2  parts  salt  in  1  part 
water.  25  grams  of  potassium  ethyl  malonate  could  be  electrolysed 
under  the  above  conditions  in  an  hour,  giving  9"2  eraras  of  diethyl 
succinate,  equal  to  60  per  cent,  of  the  theoretical  quantity.  The 
synthesis  goes  equally  well  with  potassium  methyl  salts. 

Besides  the  ethereal  salts  formed  according  to  the  equation,  other 
ethereal  products  appear  with  the  higher  acids  of  the  series,  but  these 
were  not  investigated. 

The  succinic  and  adipic  acids  obtained  in  the  above  manner  are 
iilentical  with  those  prepared  in  other  ways.  The  yield  of  diethyl 
adipate  from  ethyl  potassium  succinate  was  35  per  cent,  of  the  theore- 
tical. From  ethyl  potassium  adipate,  the  dietliyl  salt  of  oi'dinary 
sel^acic  acid  was  obtained  (yield  20  per  cent.),  thus  proving  that 
f^ebacic  acid  is  a  normal  bibasic  acid.  Similarly,  from  ethyl  potas- 
sium glutai-ate  ordinary  diethyl  suberate  was  prepared  (yield  28  per 
cent.).     Suberic  acid  is  thus  also  normal. 

Ethyl  potassium  suberate,  on  electrolysis,  yielded  the  diethyl 
salt  of  a  new  acid,  normal  dicarhododecnnic  acid, 

COOH-[CH,],vCOOH. 

The  diethyl  salt  is  a  crystalline  mass  melting  at  27°.     The  acid  melts 
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at  123°,  and  is  decomposed  at  high  temperatures.     It  is  very  slisfhtlv 
soluble  in  water,  soluble  in  hot  alcohol  and  ether.     The  alkaline  salts 
are  soluble  in  water ;  the  others  are  insoluble.     Yield  25  per  cent. 
Another  new  acid,  normal  dicarhodecahexanic  acid, 

COOH-[CH2],6-COOH, 

was  prepared  similarly  from  sebacic  acid.  In  this  case  the  electrolytic 
solution  must  be  warmed  to  50°  in  order  that  the  current  may  con- 
tinue to  flow,  as  the  diethyl  salt  which  is  formed  melts  only  at  43°. 
The  acid  melts  at  118°,  is  scarcely  soluble  in  water,  slightly  soluble  in 
ether,  but  easily  soluble  in  hot  alcohol.  Only  the  alkaline  salts  are 
soluble  in  water.     Yield  20  per  cent. 

The  potassium  ethyl  salts  for  electrolysis  are  prepared  from  the 
corresponding  diethyl  salts,  which  are  half  saponified  by  the  calcu- 
lated quantity  of  alcoholic  potash.  The  alcoholic  solution  is  eva- 
porated to  dryness,  and  the  residue  taken  up  with  water,  the  resulting 
aqueous  solution  being  then  shaken  out  with  ether,  and  evaporated  to 
the  proper  concentration.  The  ethereal  products  of  the  electrolysis 
float  to  the  surface  as  oils,  which  may  be  easily  separated  and  purified. 

J.  W. 

Sjmthesis  of  Alkyl  Derivatives  of  Succinic  Acid.  By  A. 
Crtm  Brown  and  J.  Wat.ker  (Proc.  Boy.  Soc.  Edin.,  18,  95 — 97). — 
Ethyl  potassium  methylmalonate  (150  grams),  on  electrolysis  (com- 
pare preceding  abstract),  yielded  an  ethereal  product  (60  grams)  of 
which  half  boiled  between  194"^  and  206°. 

This  fraction  was  saponified,  and  the  resulting  potassium  salt  con- 
verted into  acid.  The  crude  acid  was  freed  from  a  small  quantity  of 
oil,  and  subjected  to  systematic  fractional  crystallisation  from  water. 
Two  acids  were  thus  obtained,  both  having  the  composition  CeHjoOi. 
The  less  soluble  acid  melted  at  193°,  the  other  at  120—121°.  From  an 
investigation  of  their  properties,  including  the  electrical  conductivity, 
these  acids  were  found  to  be  identical  with  anti-  and  para-s-dimethyl- 
succinic  acids  (m.  p.  194°  and  120°  respectively). 

In  like  manner,  ethyl  potassium  ethylmalonate  yielded,  on  electro- 
lysis and  treatment  as  above,  two  isomeric  acids  of  the  composition 
O^HuOi.  On  further  examination,  these  proved  to  be  para-symme- 
trical-diethylsuccinic  acid  (m.  p.  192°  with  decomposition)  and  anti- 
symmetrical-diethylsuccinic  acid  (m.  p.  130°).  J.  W. 

New  Isomeride  of  Mucic  Acid  and  the  so-called  Paramncic 
Acid.  By  E.  Fischer  {Ber.,  24,  2136— 2143).— The  dicarboxylic, 
just  like  the  monocarboxylic,  acids  of  the  sugar  group  can  be  partially 
converted  into  their  stereochemical  isomerides  by  heating  them  with 
qiiiuoline,  or  with  an  aqueous  solution  of  pyridine;  when  mucic  acid 
(100  grams),  which  is  almost  insoluble  in  boiling  quiuoline,  is  heated 
at  140°  for  three  hours  with  water  (1  litre)  and  commercial  pyridine 
(2u0  grams),  it  is  partially  transformed  into  a  new  isomeride,  which 
the  author  names  allomucic  acid. 

Allomucic  acid,  CeHioOg,  crystallises  from  water  in  microscopic 
needles,  melts  at  166 — ^171°  with  decomposition,  and  is  soluble  in 
10 — 12  parts  of  boiling  water,  but  only  very  sparingly  in  alcohol ;  it 
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is  optically  inactive.  It  has  a  lower  melting  point  than  miicic  sicid, 
fiom  which,  it  differs  also  in  being  macli  more  soluble  in  water. 
When  its  aqueous  solution  is  boiled  or  evaporated,  the  acid  is  partially 
converted  into  a  compound  which  is  identical  with  the  so-called  para- 
mucic  acid,  but  which  is  in  reality  a  lactone  acid,  as  will  be  shown 
below.  The  potassium,  sodium,  ammonium,  and  magnesium  salts  are 
much  more  I'eadily  soluble  in  water  than  the  corresponding  salts  of 
mncic  acid.  The  calcium  salt,  CeHgCCa,  is  obtained  when  a  solution 
of  the  acid  in  water  (50  parts)  is  neati'alised  with  calcium  carbonate ; 
on  evaporating  the  filtered  solution,  the  salt  is  deposited  in  the  form 
of  a  crystalline  powder,  which,  when  dried  at  100°,  seems  to  contain 
l-|^mols.  H2O,  part  of  which  (^  mol.)  is  expelled  at  130°  ;  the  bnrium 
and  cadmium  salts,  like  the  calcium  salt,  are  crystalline  and  very 
sparingly  soluble  in  water.  The  d iphenylhydrazide,  C6H806(X2H2Ph)2. 
is  deposited  in  crystals  when  an  aqueous  solution  of  the  acid  is  boiled 
for  an  hour  with  phenylhydrazine  ;  it  melts  at  213°  with  decomposi- 
tion when  quickly  heated,  and  is  very  sparingly  soluble  in  hot  water 
and  alcohol.  When  allomucic  acid  (1  gram)  is  heated  with  concen- 
trated hydrochloric  acid  (1  gram)  and  fuming  hydrobromic  acid 
(1  gram)  at  150°  for  eight  hours,  it  is  converted  into  dehydromucic 
acid ;  d.-mannosaccharic  acid  can  also  be  transformed  into  dehydro- 
mucic acid  by  heating  its  lactone  with  a  mixture  of  these  two  acids. 
When  allomucic  acid  is  heated  with  water  and  pyridine  at  140^,  it  is 
partially  converted  into  mucic  acid. 

The  lactone  acid  of  mucic  acid,  hitherto  known  as  paramucic  acid, 
is  formed  when  a  solution  of  mucic  acid  (30  grams)  in  water  (2 
litres)  is  boiled  for  20 — 30  minutes,  and  the  solution  then  evaporated 
to  300  c.c.  over  the  free  flame  ;  the  crystals  of  mucic  acid  (8  grams) 
are  separated  from  the  cold  solution  by  filtration,  the  filtrate  evapo- 
rated in  a  vacuum  at  about  50°  to  a  thin  syrup,  and  the  residue  mixed 
with  pure  acetone.  The  solution  is  again  filtered  from  crystals  of  the 
acid,  and  evaporated  over  sulphuric  acid  under  reduced  pressure ;  the 
residue  still  contains  a  little  acid,  produced  by  the  water  present  in 
the  syrup,  but  when  it  is  dissolved  again  in  dry  acetone,  and  the 
filtered  solution  evaporated  over  sulphuric  acid,  the  pure  lactone  is  ob- 
tained as  a  thick  acid  syrup.  The  compound  has  not  yet  been  obtained 
in  a  crystalline  condition,  but  that  it  is  the  lactone  acid,  and  non  the 
dicarboxylic  acid,  is  amply  proved  by  the  whole  behaviour  of  the 
compound,  especially  by  the  fact  that,  on  titration  with  soda  at  0°, 
the  quantity  of  alkali  required  to  neutralise  the  solution  is  only  half 
that  required  when  titration  is  carried  out  at  100°.  When  the  lactone 
acid  is  heated  with  water  at  100°,  and  the  solution  then  allowed  to 
cool,  pure  mucic  acid  is  deposited  in  crystals  ;  the  same  change  takes 
place,  but  much  more  quickly,  on  warming  the  lactone  acid  with  con- 
centrated hydrochloric  acid  or  with  dilute  nitric  acid.  It  is  verj 
readily  soluble  in  soda,  being  thereby  converted  into  sodium  mucate  ; 
it  dissolves  freely  in  alcohol,  and  is  obtained  unchanged  as  a  syrup  on 
evaporating  the  solution  over  sulphuric  acid,  but  if  the  alcohol 
contains  inorganic  salts  or  traces  of  mineral  acids,  combination  takes 
place  between  the  alcohol  and  the  lactone  acid,  and  a  crvstalline 
compound   melting  at  about  175°,   which  is  probably  impure   ethyl 
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hydrogen  mncote,  is  produced.  It  is  readily  reduced  by  sodium 
anialcram,  yiekliiifr  an  aldehyde  acid,  from  which  it  is  probable  that  a 
new  monocarboxylic  acid  of  the  dulcitol  series  can  be  obtained.  The 
hijdraziile,  Cf.HgOT'NoH.Ph,  is  deposited,  after  some  time,  when 
jjhenylhydrazine  is  added  to  a  moderately  concentrated  .solution  of  the 
lactone  acid  ;  it  crystallises  from  hot  water  in  colourless  plates,  melts 
at  190 — 195°  with  decomposition,  and  is  readily  soluble  in  water. 

It  is  clear,  from  the  above  facts,  that  all  the  present  data  regarding 
the  solubility  of  mucic  acid  in  hot  water  are  incorrect;  the  method  of 
estimating  mucic  acid,  based  on  its  slight  solubility  in  water,  is  also 
an  inaccurate  process,  but  the  errors  of  estimation  would  be  consider- 
ably reduced  in  this  case  by  evaporating  with  hydrochloric  acid  or 
dilute  nitric  acid  to  prevent  the  formation  of  the  lactone  acid. 

F.  S.  K. 

Ethyl  Ethylenedicarbamate.  Bv  0.  Rholssopoulos  (-Be?-.,  24, 
2268— 2269).— Ethyl  ethylenedicarbamate,  C.H^CXH-COOEt),,  is 
obtained  by  the  action  of  ethylenediamine  on  ethyl  chlorocarbonate. 
The  reaction  takes  place  at  the  ordinary  temperature  and  with  develop- 
ment of  heat.  It  forms  long,  white  heedles,  insoluble  in  cold  water, 
somewhat  soluble  in  hot  water,  and  easily  in  alcohol  and  ether.  It 
melts  at  113°,  and  when  allowed  to  crystallise  very  s'owly,  it  forms 
thick,  monoclinic  CT-ystals.  Unlike  ethyl  ethylidenedicarbamate,  it  is 
very  stable,  is  not  decomposed  by  soda,  and  when  heated  sublimes  for 
the  most  part  without  decomposition.  Acetic  anhydride  has  no  action, 
on  it.  An  attempt  to  obtain  ethyleaedicarbimide  by  distilling  it  with 
phosphorus  pentoxide  failed.  E.   C.  R. 

Constitution  of  the  Tetrole  Rings.  By  G.  Ciamiciax  {Ber.,  24, 
2122 — 2127). — The  author  criticises  the  views  which  have  recently 
been  put  forward  by  Bamberger  (this  vol.,  p.  1032)  on  the  constitu- 
tion of  closed  chains  of  five  atoms.  In  conjunction  with  Angeli,  the 
author  has  lately  shown  that  thiophen  and  its  derivatives  are  more 
stable,  as  regards  the  breaking  of  the  closed  chain,  than  pyrroline  and 
furfurole,  whereas  according  to  Bamberger  all  these  compounds  have 
the  same  character  and  belong  to  hexacentric  systems,  in  which  the 
nitrogen  atom  functions  as  a  pentad,  the  sulphur  and  oxygen  atoms 
as  tetrads.  Even  if  it  be  assumed  that  there  are  no  double  linkings 
in  these  compounds,  there  seems  to  be  no  reason  for  supposing  that 
nitrogen  functions  as  a  pentad  and  oxygen  and  sulphur  as  tetrads;  the 
three  rings  may  just  as  well  be  regarded  as  tetracentric  systems  in 
order  to  account  for  their  properties  in  accordance  Avith  Bamberger's 
ideas,  and,  moreover,  the  known  facts  do  not  warrant  the  assumption 
that  pyrroline  contains  pentad  nitrogen.  F.   S.  K. 

Pyrone.  By  J.  W.  Bruhl  {Ber.,  24,  24.50— 2455).— Pyrone  boils 
at  105 — 106°  under  13  mm.  pressure,  melts  at  32 — 33°,  solidities  at 
31 — 32°,  and  has  a  sp.  gr.  of  11898  at  40'3°/4°.  On  exposure  to  air 
and  light,  it  rapidly  becomes  coloured,  especially  when  warm.  The 
refractive  index  was  determined  by  the  method  recently  described  bv 
the  author  (this  vol.,  p.  513),  and  the  numbers  obtained  at  403°  for 
lithium,  sodium,  and  thallium  light  were  n^^^  =  1"51725,  n^^  =  152383, 
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and  «ii  =  1'52994.  From  these  the  values  for  the  a,  ft,  and  7  hydro- 
gen lines  were  calculated,  that  for  Ha  from  n^^i  and  ^i^a  hj  Cauchy's 
equation,  and  those  for  Hjs  and  Hy  from  the  numbers  observed  for 
French  turpentine, 

Li.  H„.  Na.  Tl.  F^.  H^. 

1-46202     1-46252     1-46526     1-46836     1-47202     1-47779 

by  assuming  that  the  differences  np  —  TCti  ^"d  riy  —  Wn  stand  in  the 
same  proportion  as  u-y^  —  «Li  ^^v  the  two  substances,  the  refractive 
indices  of  pvrone  for  the  three  ravs  being  estimated,  therefore,  as 
Ha=  1-518-21,  H,3  =  1-53726,   and  Hy  =  1-54880.     The  specific   re- 

„2  _    1 

fraction,  N,  that  is,  -^-^ r — ;,  molecular  refraction,  M,  and  molecular 

(n-  -t  2)d 

dispersion,  My  —  Mo,  for  pyrone,  calculated  from  these  data,  are  given 

in  the  table. 

0-2548     0-2571     0-2678     24-46     24-68     25-66  1-20 

Claisen's  synthesis  of  chelidonic  acid  (this  vol.,  p.  425)  affords 
evidence  in  favour  of  the  pyrone  formula,  CO<^prT:QTT>0,  first  pro- 
posed by  Lieben  and  Haitinger,  but,  as  pyrone  does  not  form  additive 
compounds  or  a  hydrazone  or  oxime,  further  confirmation  seemed 
desirable.  This  is  supplied  by  the  data  given,  since  for  a  compound 
of  Lieben  and  Haitinger's  formula  the  molecular  refraction  for  Ha 
calculated  by  the  author's  method  (this  vol.,  p.  775)  is  Ma  =  23-89, 
and  for  sodium  light  calculated  from  Conrady's  constants  is  Mj,-.^  = 
24-09,  numbers  which  agree  well  with  the  experimental  values.  The 
molecular  dispersion  for  a  compound  of  this  formula  calculated  from 
the  data  given  in  the  same  paper  is  about  0-90,  and  the  fact  that  the 
experimental  value  is  1-20  affords  evidence  in  favour  of  the  view  there 
expressed,  that  when  a  carboxyl  radicle  is  linked  to  unsaturated 
carbon  atoms  the  dispersive  power  is  unusually  high. 

W.  P.  W. 
Action  of  Chlorine  on  Benzene  in  presence  of  Sulphuric 
Acid.  By  IsTRATi  and  Petricou  {Bull.  Soc.  Chim.  [3],  5,  165 — 
168). — Dry  chlorine  is  passed  for  six  days  through  a  mixture  of  ben- 
zene (200  c.c.)  and  sulphuric  acid  (300  c.c.)  contained  in  a  reflux 
apparatus,  the  temperature  being  increased  from  80"  upwards  as 
chlorination  proceeds.  In  addition  to  franceines,  which  are  dissolved 
bv  the  sulphuric  acid,  a  solid  mass  of  chloi'obenzene  is  obtained,  con- 
sisting of  tetrachlorobenzene  (1:2:4:  5),  pentachlorobenzene,  and 
small  quantities  of  monochlorobenzene  and  paradichlorobenzene.  The 
author  al?o  separated  some  chlorobenzenesulphonic  acid,  C4H4ChSO;,H, 
which  bears  out  his  theory  that  the  final  chloro-derivatives  are  formed 
from  the  action  of  hydrochloric  acid  on  intermediary  chlorosul phonic 
acids.  T.  G.  N. 

Benzene  Hexachlorides.  By  C.  Friedel  (Bnll.  Soc.  Chim.  [3], 
5^  ]30 — 188). — The  author  endeavours  to  account  for  the  existence  of 
the  two  isomeric   benzene  hexachlorides  by  arguments   based  oj-'  the 
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possible    stereochemical    constitution    of    the    two    substances.     The 
orfginal  paper  should  be  consulted.  T.   G.  X. 

New  Method  of  lodation  in  the  Aromatic  Series.  By  Istrati 
{Bull.  Soc.  ChiiH.  [3j,  5,  158 — 162j.— In  preparing  france'ines  by  the 
action  of  concenti'ated  sulphuric  acid  on  halogen  derivatives  of 
benzene,  a  migration  of  the  halogen  occurs,  resulting  in  the  formation 
of  higher  derivatives  (compare  Abstr.,  1890,  51),  this  having  also  been 
noticed  by  Herzig  (Abstr.,  1882,  46)  and  by  Neumann  (Abstr.,  1887, 
573).  The  author's  process  is  as  follows  : — Benzene  (1  litre),  sulph- 
uric acid,  sp.  gr.  1'84  (2  litres),  are  introduced  into  a  reflux  appa- 
i-atus  of  about  5  litres  capacity,  and  so  soon  as  sulphonation  is  induced 
by  gentle  warmth  a  corresponding  quantity  of  iodine  is  added.  loda- 
tion begins  at  80°,  and  as  it  progresses  the  temperatare  may  be  in- 
creased to  200°.  The  author  explains  the  reaction  according  to  the 
following  equations:— (1)  CsHj-SOsH  +  I2  =  CeHiI'SOsH  +  HI, 
(2)  C^HJ-SCH  +  HI  =  SOa  +  H.O  +  CeH^Io,  and  this  is  borne 
out  by  the  fact  that  much  SO2  is  evolved  during  the  reaction,  while 
the  sulphonic  acids  which  exist  in  quantity  at  that  stage  of  the  pro- 
cess when  the  diiodo-derivative  is  formed  have  almost  completely  dis- 
appeared when  the  tetraiodo-derivative  is  produced.  In  the  case  of 
the  higher  homologues  of  benzene,  great  cai'e  must  be  exercised  in 
heating  the  mixture,  or  carbonisation  ensues.  T.   Gr.  N. 

lodopentachlorobenzene.  By  Istrati  (J5«ZZ.  Soc.  Chim.  [3],  5, 
lG9j. — Pentachlurobenzene  melting  at  74°  and  boiling  at  272°  (100 
grams),  sulphuric  acid,  sp.  gr.  1'84  (400  c.c),  and  iodine  (55  grams) 
are  boiled  together  during  24  hours  ;  on  cooling,  a  substance  is 
deposited  which  melts  at  130 — 135°.  The  supernatant  sulphuric  acid 
contains  a  francein.  After  treatment  of  the  mass  with  soda  and  wash- 
ing with  distilled  water,  the  excess  of  pentachlorobeuzene  is  removed 
by  extracting  with  hot  alcohol,  and  the  residue  of  iodopentachloro- 
benzene  is  purified  by  recrystallisation  from  chloroform.  The  sub- 
stance forms  colourless,  silky  needles  which  melt  at  207'5 — 208^,  and 
its  solution  in  chloroform  is  decomposed  by  sunlight.  T.  G.  N. 

Orthonitrotoluene.  By  F.  Strexg  {Ber.,  24,  1987).— Ortho- 
nitrotuluene  is  usually  stated  to  boil  at  223°,  and  to  remain  liquid  at 
—  2j°.  Pure  orthonitrotoluene,  free  from  the  para-compound,  boils 
;it  218°,  solidifies  completely  at  —10-5'',  and  has  a  sp.  gr.  =  1168  at 
15°.  ^X.  P.  W. 

Occurrence  of  Ethylbenzene  in  Commercial  Xylene.  By  E. 
NoKLT[-\G  and  G.  A.  Palmar  {Ber.,  24, 1955 — 1958;. — The  occurrence 
of  ethylbenzene  in  coal-tar  has  not  hitherto  been  observed,  although 
the  presence  of  ethyl  alcohol  in  the  "  first  runnings  "  of  the  benzene 
stills  has  been  recorded.  In  separating  paraxylene  from  coal-tar 
xylene  by  Jacobsen's  method  (this  Journal,  1877,  i,  600)  the  authors 
obtained  a  hydrocarbon  which  boiled  at  134 — 138°,  and  did  not  crys- 
tallise even  in  a  good  freezing  mixture.  On  bromination  by  Friedel 
and  Crafts"  method   (Abstr.,  1886,  229),  this  gave  a  mixture  of  tetra- 
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bromoxylene  and  pentabrometli^'lbeuzene,  and  as  a  result  it  was  found 
that  two-thirds  of  the  supposed  pai'axylene  consisted  of  ethylbenzene 
corresponding  with  an  approximate  proportion  of  10  per  cent,  in  the 
crude  xylene.  All  specimens  of  coal-tar  xylene  subsequently  examined 
have  been  found  to  contain  ethylbenzene,  although  in  smaller  pro- 
])ortion,  and  the  presence  of  ethylauiliue  in  commercial  xylidine  has 
also  been  detected.  W.  P.  W. 

Colouring  Matter  of  Red  Carbolic  Acid.  By  E.  Fabixi  (Chem. 
Centr.,  1891,  i,  401,  and  448;  from  Pharm.  Post,  24,  41).— If  reduced 
copper  be  dissolved  in  pure  phenol  out  of  contact  with  the  air,  a 
yellowish-brown  solution  is  formed,  which  does  not  become  red. 
If  this  solution  be  shaken  with  1  part  of  water,  Hght-brown 
flakes  are  precipitated,  which  are  insoluble  in  alcohol,  ether, 
ttc.  The  phenol  containing  this  compound,  copper  diphenyl,  CuPho, 
becomes  intensively  carmine-coloured  when  treated  with  a  little 
ammonia  and  hydrogen  peroxide.  If  the  colouring  matter  be  preci- 
pitated with  water  and  extracted  with  ether,  the  copper  diphenyl  re- 
maining has  not  lost  weight,  but  is  now  darker  coloured,  owing  to 
some  change  in  composition.  If  pure  phenol  be  treated  with  ammonia 
and  hydrogen  peroxide,  no  formation  of  the  red  dye  occurs  ;  if  a  knife 
blade  be  dipped  into  this,  blood-red  streaks  will  comTnence  to  flow 
irom  its  surface.  The  author  considers  that  the  most  probable  cause 
iif  the  partly  liquid  condition  of  phenol  is  the  presence  of  ammonium 
jihenoxide,  which  is  liquid,  and  the  brown  colour  is  attributable  to  the 
])resence  of  copper  or  iron,  OOOOI  per  cent,  of  either  of  these  metals 
being  sufficient  to  cause  a  dark-brown  coloration.  Oxygen  or  bleach- 
ing powder  acts  on  ammonium  phenoxide  with  formation  of  a  blue 
colouring  matter,  phenocyanin,  which  is  soluble  in  ether  in  presence 
of  free  acid.  The  ethei-eal  solution  is  red,  and  the  residue  left  on 
evaporation  of  the  ether  dissolves  in  concentrated  sulphuric  acid, 
forming  a  green  solution,  the  colour  becoming,  later,  less  distinctive. 
This  colouring  matter  is  quite  distinct  from  the  copper  diphenyl,  which 
does  not  become  blue  on  addition  of  ammonia.  J.  W.  L. 

Action  of  Epichlorhydrin  on  Phenols,     By  T.  Y.  Lixdemaxn 
{Ber.,  24,  2145— 2149).— PAc'?;^/^  o.-cMowhydrhi  ether, 
OPh-CH/CH(OH)-CH,Cl, 

is  formed,  together  with  phenyl  glycidol  ether  (see  below),  when 
])henol  is  heated  with  epichlorohydrin  at  150°  for  six  hours  ;  the  two 
j)ioducts  are  separated  by  distillation  with  steam,  the  last-named 
compound  alone  being  volatile.  Phenyl  a-chlorohydrin  ether  is  a 
yellow  oil  and  cannot  be  distilled  even  under  reduced  pressure  ;  when 
boiled  with  an  aqueous  solution  of  potassium  phenate,  it  is  converted 
into  diphenylglycerol  (m.  p.  80 — 81°). 

Phenyl  glycidol  ether,  0Ph-CH2-CH<  1     ',  boils  at  234°  with  slight 

decomposition,  but  distils  ttnchanged  at  220°  under  a  pressure  of 
^'20  mm. 

Phenyl jlycerol,  OPh-CH,-CH(OH)-CH/OH,   is    formed    when  the 
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preceding  compound  is  heated  with  water  at  110 — 120°  ;  it  is  a 
colourless,  crystalline  compound. 

Paracresyl  glijcidol  ether,  C6Hi^Ie*0'CH2*CH<^  i      ',  separates  as  an 

oil  when  epichlorohydrin  is  added  to  an  alkaline  solution  of  paracresol ; 
it  boils  at  210°  under  a  pressure  of  200  mm.  with  slight  decom- 
j)Osition. 

Biparacresi/lghjcerol,  OH'CHfCH,-0-C6H4'Me)2,  prepared  by  boiling 
paracresol  with  sodium  ethoxide  and  epichlorohydrin  in  alcoholic 
.'solution,  separates  from  alcohol  aud  ether  in  colourless  crystals  and 
melts  at  88°. 

a-NapJithyl  glycidol  ether,   CicH7*0*CH2'CH<^  i     ",  boils  at   about 

263°  with  slight  decomposition  under  a  pressure  of  200  mm. 

/-ITT 

Diglycidylcatechol,  C6H4(0*CH/CH<^  i     ")  ,  obtained  bv  heating  an 

O  2 

alkaline  solution  of  catechol  with  epichlorohydrin  at  120^,  separates 
from  ether  in  lustrous,  waxy  crystals,  melts  at  83 — 84'',  and  is  readily 
soluble  in  alcohol  and  ether,  but  only  sparingly  in  hot  water. 

F.   S.   K. 

Action  of  Formaldehyde  on  Phenols.  By  W.  Kleeberg 
(An7ude7i,  263.  283 — 286). — Formaldehyde  combines  readily  with 
l)heuol,  resorcinul,  and  catechol,  in  presence  of  hydrochloric  acid,  but 
the  products  are  insoluble  in  alkalis,  and  so  difficult  to  purify  that 
their  composition  could  not  be  determined. 

An  acid  of  the  composition  CibHioOio  is  formed  when  concentrated 
hydrochloric  acid  is  added  to  a  warm  aqueous  solution  of  gallic  acid 
and  formaldehyde,  and,  on  cooling,  the  product  is  deposited  in  an 
amorphous  condition.  It  is  purified  by  converting  it  into  the  phem/l- 
hydrazine  salt,  which  crystallises  in  needles  and  has  the  composition 
CsHgOs.NoHsPh ;  on  treating  this  salt  with  dilute  hydrochloric  acid, 
the  acid  is  deposited  in  the  form  of  a  colourless,  amorphous  precipitate, 
which  becomes  crystalline  when  boiled  for  a  long  time  with  alcohol ; 
the  acid  decomposes  on  heating,  but  without  melting,  and  is  only  very 
sparingly  soluble  in  alcohol,  acetone,  ether,  benzene,  and  glacial  acetic 
acid.  The  acid  ammonium  salt,  deHnOio-NHi,  is  a  reddish,  crystalline 
compound.  F.  S.  K. 

Orientation  by  Conversion  of  Paradinitro- derivatives  into 
Quinones.  By  A.  Clau.s,  G.  Rap.s,  E.  Hekfeldt,  and  \V.  Bereefeld 
{,/.  pr.  Ghent.  [2],  43,  563 — 586). — The  following  compounds  were 
investigated  with  a  view  to  ascertaining  whether  the  method  employed 
by  Glaus  and  Runschke  (Abstr.,  1890,  1246)  for  the  orientation  of 
4  :  6-dichlorometaxylene  can  be  applied  as  a  general  method ;  the  re- 
sults obtained  .show  that  it  can  be  so  applied. 

3  :  6-Diamido-2  :  o-dibromoparisocymene  is  obtained,  contrary  to 
Romberg's  statement  (J.  pr.  Chem.  [2],  42,  114),  when  the  corre- 
sponding dinitro-derivative  is  reduced  by  the  usual  means,  but  the 
reaction    takes  place   with  difficulty  j  if   stannous  chloride   be  used, 


1200  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sufficient  alcohol  must  be  present  to  keep  the  diuitfo-dcrivative  in 
solution  ;  if  zinc  or  iron  dust  be  used,  the  temperature  must  not  be 
too  high.  In  either  case,  the  dried  product  is  made  alkaline,  if 
necessary,  and  extracted,  with  ether;  the  ethereal  solution  is  treated 
■with  hydrogen  chloride,  whereby  the  hydrocJduride  is  precipitated. 
The  diamido-derivative  crystallises  in  small,  colourless  needles,  dis- 
solves easily  in  ether  and  in  alcohol,  and  melts  at  105"  (uncorr.).  The 
platinocliloride  is  described. 

2  :  b-Dibromoparisocymo-3  :  6-quinone  is  formed  when  the  aqueous 
solution  of  the  hydrochloride  of  the  diamido-derivative  is  oxidised  by 
chromic  acid,  and  separates  from  the  liquid  product  in  bright-yellow 
leaflets;  it  crystallises  from  alcohol  in  thick,  yellow  prisms,  sublimes 
in  feathery  crystals,  and  melts  at  74°  (uncorr.).  By  reduction  with 
aqueous  sulphurous  acid  in  a  sealed  tube  at  100^,  it  yields  the  corre- 
sponding quinol  [Me  :  Pr^  :  Bro  :  (OH),  =  1:4:2:5:3:6];  this 
forms  w*hite  crystals  and  melts  at  64°  (uncorr.). 

Detailed  directions  are  here  given  for  obtaining  a  good  yield  (67 
per  cent,  of  theory)  of  metacyraene  by  the  method  of  Claus  and  Stiisser 
(Abstr.,  1880,  632). 

4  :  6-Dibromometacyniene,  obtained  by  the  action  of  bromine 
(2  mols.)  on  metacymene  in  the  pi'esence  of  iron  filings  at  the  oi-- 
dinary  temperature,  is  a  heavy,  colourless,  refractive,  oily  liquid ;  it 
boils  at  281 — 283°  (uncorr.),  and  is  still  liquid  at  —20°. 

2  :  b-Dmitro-4!  :  Q-dibromometacijmene  is  obtained  by  nitrating  the 
dibromometacymene  (1  part)  with  a  well-cooled  mixture  (15  parts) 
of  sulphuric  acid  (2  parts)  and  fuming  nitric  acid  (1  part)  ;  the 
product  is  poured  into  ice-cold  water  and  the  precipitate  crystallised, 
first  from  alcohol  and  finally  from  light  petroleum.  It  forms 
long,  slender,  colourless  needles,  melts  at  140 — 141°  (uncorr.),  sub- 
limes, and  dissolves  fairly  easily  in  the  usual  organic  solvents.  By 
reduction,  it  yields  2  :  o-diamido-4!  :  i5-dibroniometucy)aeiie,  which  crys- 
tallises in  small,  colourless  needles,  melts  at  95°  (uncorr.),  sublimes, 
and  dissolves  in  most  organic  solvents,  but  not  in  water  ;  its  hydro- 
chloride and  platinochloride  are  described. 

4  :  6-Dibromometaey7no-2  :  o-quinone,  produced  by  the  oxidation  of 
the  diamido-derivative  in  acid  solution,  is  best  obtained  pure  by  re- 
ducing the  impulse  quinone,  which  is  extracted  from  the  product 
by  ether,  to  the  corresponding  quinol  (see  below),  purifying  this  by 
distillation  with  steam,  and  reoxidising  it  with  chromic  acid.  The 
quinone  is  at  first  a  waxy,  buttery,  yellow  mass,  but  on  prolonged 
exposure  in  a  desiccator,  at  a  low  temperature,  it  crystallises  in 
yellow  needles ;  it  melts  at  32^  (uncorr.),  and  is  insoluble  in  cold  water, 
little  .soluble  in  hot  water,  but  freely  in  organic  solvents ;  it  will  not 
sublime.  4  :  6-Dibromunietacymo-2  :  h-qninol  crystallises  in  sleniler, 
colourless  needles,  and  melts  at  153 — 154"  (uncorr.)  ;  it  distils  with 
steam  and  sublimes  in  microscopic  needles. 

4  :  o-Dibromorthocymene,  obtained  by  the  action  of  bromine  on  ortho- 
cymene  in  presence  of  iron,  is  a  colourless,  oily  liquid  of  agreeable, 
aromatic  odour.  3  :  Q-Dinitro-  4  :  5-dibromorlhocymene  forms  small, 
colourless  needles  which  melt  at  148°  (uncorr.),  and  are  insoluble  iu 
"water,  very  Jittle  soluble  in  cold   but  soluble  in  hot  alcohol  ;  it   is 
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stable  towards  alkalis  and  can  be  heated  with  aniline  without  change. 
The  corresponding  dinmido-(]eriv active  forms  small  needles,  melts  at 
1 26°  (uncorr.),  and  sublimes ;  in  air  and  light  it  is  unstable  when  moist, 
especially  if  impure  ;  its  hydrochloride,  platinochJoride,  and  stanno- 
chloride  are  described. 

4  :  5-Dibruviorthoci/mo-S  :  6-quino7ie,  obtained  from  the  diamido-deri- 
vative  in  the  same  way  as  the  2  :  5-quinone,  is  left  on  the  evaporation 
of  its  ethereal  solution  as  a  yellow  oil,  which  crystallises  on  cooling,  and 
melts  at  40°  (uncorr.)  ;  it  will  not  sublime.  The  corresponding  9 ?a'//oZ 
forms  small,  white  needles,  melts  at  131°  (uncorr.),  and  dissolves  in 
hot  water  and  the  usual  organic  solvents  ;  it  is  volatile  with  steam 
and  sublimes  ;  it  is  not  oxidised  to  the  quinone  by  chromic  acid  in  the 
cold,  a  property  which  it  shares  with  most  other  quiuols  which  are 
halogenated  in  the  benzene  nucleus. 

2  :  b-Dibromoparacymene  is  a  heavy,  colourless,  refractive  oil  and 
boils  at  283 — 284°  (uncorr.),  which  is  10°  higher  than  the  boiling 
point  of  the  corresponding  deriv^ative  of  parisocymene  ;  when  nitrated, 
it  yields  no  oxidation  products  (compare  Abstr.,  1888,  583),  the  chiet' 
product  being  3  :  6-dini[ro-2  :  b-dihromoparacymene,  which  crystallises 
in  colourless,  vitreous  needles  melting  at  156 — 157°  (uncorr.).  The 
corresponding  diamido-deviya^tive  forms  small,  white  needles  which 
melt  at  120—121°  (uncorr.). 

2  :  5-Dibromuparacymo-3  :  6-qu{no7ie,  obtained  by  the  oxidation  of 
the  last-mentioned  diamido-derivative,  crystallises  in  intensely  yellow 
needles,  melts  at  30°  (uncorr.),  and  is  more  stable  and  less  deliques- 
cent than  the  isomeric  meta-  and  ortho-derivatives.  The  quimd  forms 
small,  colourless  needles  and  melts  at  138 — 139°  (uncorr.). 

The  above  results,  obtained  with  the  three  synthetic  (normal 
propyl)  cymenes  are  in  accord  with  the  difference  shown  by  ^YidInanu 
(this  vol.,  p.  687)  to  exist  between  synthetic  paracymene  and  that 
obtained  from  camphor. 

3  :  6-Dinitro-i  :  b-dichlorortJio-xylene  is  obtained  by  nitrating  di- 
chlorortho-xylene  (b.  p. .227°,  1  part)  in  the  cold  with  sulphuric  acid 
(4  parts)  and  fuming  nitric  acid  of  sp.  gr.  1"52  (5  parts)  and  then 
heating  to  boiling.  It  cry.stallises  in  colourless,  transparent  needles, 
melts  at  155°  (uncorr.),  sublimes,  and  dissolves  in  alcohol.  The  cor- 
responding (Z^/»!t Jo-derivative  is  best  obtained  when  a  dilute  alcoholic 
solution  ot  the  diuitro- derivative  is  reduced  with  stannous  chloride  in 
presence  of  concentrated  hydrochloric  acid,  and  is  purified  by  subli- 
mation ;  it  forms  slender,  white  needles  in  feathery  aggregates,  melts 
at  176°  (uncorr.),  and  is  unstable  in  light  and  air  when  moist, 
especially,  if  impure.  When  ammonium  .sulphide  acts  on  the  dinitro- 
derivative,  'S-nitro-Q-aniido-4:  :  b-dicldororiho-xylene  is  formed  ;  it  crys- 
tallises in  yellow  needles,  volatilises  with  steam,  and  melts  at  54'^ 
(uncorr.). 

4  :  b-Dichlorortho-a:ylo-S  :  6-quinone  is  formed  when  the  diamido- 
derivative  is  oxidised  with  chromic  acid  ;  it  crystallises  in  thin,  ^-ellow, 
lustrous  leaflets,  melts  at  159°  (uncorr.),  sublimes,  and  dissolves  very 
easily  in  alcohol,  from  which  it  will  not  crystallise.  The  correspond- 
ing quinol  can  only  be  obtained  by  heating  the  quinone  with  con- 
centrated   aqueous    sulphurous    acid   in  a   sealed   tube    at   100° ;    it 
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crystallises  in  long-,  bi-illiant,  lastrous,  transparent,  colourless  needles, 
melts  at  163 — 164°  (uncorr.),  sublimes,  and  dissolves  in  most  organic 
solvents;  its  oxidation  to  the  quiuone  by  aqueous  chromic  acid  is 
difficult.  A.  G.  B. 

Action  of  Sulphur  Chloride  on  Aniline.  By  L.  Edeleano 
{Bull.  Soc.  Ghim.  [3],  5,  173 — 175). — Sulpliur  chloride  (20  grams) 
is  added  in  drops  to  a  solution  of  aniline  (53  grams)  in  chloroform 
(500  CO.),  the  temperature  of  the  mixture  being  kept  below  5U° 
thronghout  the  reaction.  The  aniline  chloride  formed  in  the  reaction 
is  filtered  off,  and  spontaneous  evaporation  of  the  chloroform  filtrate 
leaves  a  residue  consisting  of  sulphur  and  of  a  portion  which  is  solu- 
ble in  hydrochloric  acid.  From  the  acid  solution,  alkalis  precipitate 
a  base,  S(C6H4"NH>)o,  which  crystallises  from  water  in  small,  colour- 
less, rectangular  crvstals  melting  at  107".  When  sulphur  chloride 
reacts  on  aniline  dissolved  in  carbon  bisulphide,  a  precipitate  is 
formed  of  aniline  hydrochloride  and  of  diphenylthiocarbamide.  No 
thioaniline  is  formed.  T.   G.  N. 

Methylparatoluidine.  By  E.  Bamberger  and  P.  Wulz  {Ber., 
24,  2077 — 2086). — In  the  course  of  their  researches  on  the  proper- 
ties of  tetrahydroquinolines  (this  vol.,  p.  1255),  the  authors  have 
observed  that  when  paradiazobenzenesul phonic  acid  acts  on  tetra- 
hydro-3-methylquinoline,  a  mixture  of  an  azo-colouring  matter  and 
the  isomeric  diazoamido-compound  is  formed  even  in  presence  of  an 
excess  of  mineral  acid.  This  reaction  is  so  remarkable  that  the 
authors  have  also  examined  the  action  of  paradiazobenzenesulphonic 
acid  on  methylparatoluidine,  the  "monocyclic"  analogue  of  tetra- 
liydro-3-methylquinoline,  and  find  that  the  i-eaction  proceeds  in 
exactly  the  same  manner  in  both  cases. 

To  prepare  methylparatoluidine,  glacial  formic  acid  and  paratolaid- 
ine  were  heated  together,  the  excess  of  the  former  distilled  oil'  in  a 
vacuum,  and  the  residue,  which  consists  of  fonnoparatoluidide, 
CeHiMe'NH-CHO,  recrystalliseJ  from  ether.  It  forms  large,  colour- 
less prisms,  melts  at  53°,  and  on  treatment  with  methyl  iodide, 
})otash,  and  a  little  alcohol,  yields  methylfornioparatoliddide, 

CeH.Me-NMe-CHO, 

which  distils  at  273 — 277°,  the  distillate  solidifying  to  large,  brittle 
ju'isms.  These  melt  at  30°,  and  are  converted  by  fuming  hydro- 
chloric acid  at  100""  into  viethijlparatoluidhie,  CeHiMe-NHMe,  which 
distils  at  207 — 209°  under  a  pressure  of  715  mm.  Tiie  hydrochloride., 
obtained  by  passing  hydi'ogen  chloride  into  the  ethereal  solution  of 
the  base,  forms  large,  vitj-eous  prisms,  is  readily  soluble  in  water  and 
alcohol,  and  melts  at  119'5°.  Its  aqueous  solution  gives  a  reddish- 
brown  coloration  with  ferric  chloride,  and  becomes  chestnut-brown  on 
the  addition  of  potassium  dichromate  and  dilute  sulphuric  acid.  The 
;aYro.s'0-compound,  C6H4Me*NMe*NO,  is  readily  obtained  by  the  action 
of  nitrous  acid,  and  crystallises  from  ether  in  brownish-yellow, 
lustrous  tablets,  melts  at  52 — 53°,  and  is  reconverted  into  raethyl- 
})aratoluidine   by    the   action    of   tin   and  hydi'ochloric  acid.     In  this 
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manner  the  methylated  compound  may  readily  be  separated  from  any 
unaltered  toluidine  still  present. 

By  the  action  of  diazobenzenesulphonic  acid,  methylparatoluidine 
is,  as  already  stated,  converted  into  a  mixture  of  an  azo  colour  and 
the  isomeric  diazoamido-compound.  The  first  compound,  mefhijlparn- 
tiduldineorthoazohenzenesulphonv:  acid,  XHMe*C6H3Me'X2*CBH,*SOaH, 
crystallises  in  violet  needles  having  a  metallic  lustre,  and  dissolves 
readily  in  boiling  water  with  a  dark  raspberry-red  colour,  and  also  in 
alcohol,  acetic  acid,  and  concentrated  sulphuric  acid.  It  melts  at 
198 — 199°,  and,  in  an  acid  bath,  colours  wool  or  silk  dark  orange. 
The  sodium  salt  sepai-ates  from  an  alkaline  solution  on  the  addition  of 
sodium  chloride  in  deep-red,  crystalline  flakes,  which,  on  remaining 
under  water,  change  to  small,  iridescent  plates. 

By  the  action  of  tin  and  hydrochloric  acid,  it  is  reduced  to  orth- 
amidomethi/lparatohddi7ie,  Ntl2'C6H3Me*NHMe,  which  is  extracted 
from  the  solution  by  ether  after  addition  of  soda.  Hydrogen  chloride 
is  passed  into  the  ethereal  solution,  and  the  precipitated  reddish 
flakes  at  once  dissolved  in  alcohol,  as  otherwi.se  oxidation  rapidly 
takes  place.  The  liydrochloride,  after  recrystallisation,  forms  colour- 
less, viti'eous  prisms,  begins  to  melt  at  175^,  and  decomposes  at 
180 — 185°.  The  free  base  crystallises  from  ether  in  colourless, 
prismatic  tablets,  melts  at  43°,  and  is  identical  with  the  reduction 
product  of  nitromethylparatoluidine  described  by  Gattermann 
(Abstr.,  1875,  975).  Like  all  oithodiamido-compounds,  it  gives  a 
deep-red  coloration  with  oxidising  agents  in  acid  solution,  and,  on 
boiling  with  acetic  acid  and  sodium  acetate,  yields  the  anhydro-base 

XMe 
or    imidazole,    CeHsMe-eC^"  '^^CMe,  which   forms  lustrous    needles 

melting  at  141  "5 — 14'2°,  and  is  identical  with  the  compound  obtained 
by  Niementowski  by  the  reduction  of  methyluitroparacetotoluidide. 
Sulphohenzenediazoamidomethylparatuhcidine, 

NMe-CeH.Me-No-CeHrSOaH, 

is  contained  in  the  filtrate  from  the  azo-compound.  It  is  isolated  as 
the  sodium  salt,  which  is  a  pure  white  substance  sparingly  soluble  in 
water.  With  resorcinol  and  a-naphthylamine,  it  gives  the  colour 
reactions  characteristic  of  diazoamido-corapounds,  and,  on  boiling 
with  acids,  yields  nitrogen,  phenolsulphonic  acid,  and  methyltoluid- 
ine.  The  neutral  aqueous  solution  gradually  assumes  a  reddish 
colour,  but  the  reaction  is  retarded  by  mineral  acids.  The  silver  salt, 
CuHuNs'SOsAg,  forms  white,  lustrous  needles,  and  decomposes  on 
warming,  with  separation  of  silver  ;  the  majority  of  the  other  salts 
are  sparingly  soluble  in  water  and  crystallise  well.  H.   G.   C. 

Adjacent    Orthoxylidine.       By    K.    Mentox    (Annalen,    263, 
316 — 839) . — AcefylmethylorthoxyliJine, 

CeH.Me.-XiMeAc  [Me^  :  NMeAc  =  1:2:3], 

can  be  prepared  by  heating  a  xylene  solution  of  acetylxylidine  at 
140°  for  2 — 3  hours  with  a  slight  excess  of  the  theoretical  quantity  of 
sodium,  and   carefully  warming  the   sodium   compound   obtained  in 


1204  ABSTRACTS  OF  CHEMICAL   PAPERS. 

this  way  witli  methyl  iodide;  the  product  is  extracted  frora  the 
xylene  solution  with  concentrated  hydrochloric  acid,  the  acid  solu- 
tion mixed  with  soda,  and  the  precipitated  base  extracted  with  ether. 
It  separates  from  hot  light  peti'oleum  in  well-detined  crystals,  melts 
at  75°,  is  only  sparingly  soluble  in  hot  water,  and  is  volatile  with 
steam.  It  is  not  acted  on  by  concentrated  hydrochloric  acid  at  130^, 
or  by  boiling  alcoholic  potash,  but  when  boiled  with  sulphuric  acid 
(1  :  I'o)  for  15  hours  it  is  partially  decomposed  into  methylortho- 
xylidine  and  acetic  acid.  The  platinocMoride,  (CiiHi5NO)2,Il3PtCl6, 
crystallises  from  hot  water  in  yellow  needles.  The  aurockloride  is 
precipitated  in  yellow  crystals  on  adding  auric  chloride  to  a  solution 
of  the  hydrochloride  of  the  base ;  it  has  the  composition 

(CnHi5l!^0),,HAuCl4. 

Methylorthoxylidine,  C6H3Me2"NHMe,  prepared  by  hydrolysing  the 
acetyl  derivative  in  the  manner  stated  above,  and  purified  by  means 
of  its  nitroso-compound,  is  a  pale-yellow  oil  boiling  at  222 — 223°. 
The  hydrochloride,  C9Hi3y,HCl,  crystallises  in  colourless  needles;  the 
acid  sulphate,  C9H13N,  H2SO4,  and  the  platinochloride, 

(CeHi3N)2,H2PtCl6, 

were  also  prepared.  When  the  hydrochloride  of  the  base  is  treated 
with  sodium  nitrite  in  ice-cold  aqueous  solution,  the  nitrosamine  is 
precipitated  as  an  oil,  which,  on  treatment  with  alcoholic  hydro- 
chloric acid,  undergoes  intramolecular  change,  being  converted  into 
paranitrosomethylortlioxylidine  hydrochloride,  XO*C6H2Me2"NHMe,HCl. 
The  free  base,  obtained  by  decomposing  this  salt  with  so'lium  carbon- 
ate, crystallises  from  hot  dilute  alcohol  in  green  needles,  melts  at 
160 — 161°,  and  is  only  sparingly  soluble  in  water,  but  readily  in 
alcohol  and  benzene  ;  when  heated  with  aniline  and  aniline  hydrochlor- 
ide, it  yields  a  redinduline,  as  has  been  already  stated  by  Fischer  and 
Hepp  (Abstr.,  1890,  913),  but  owing  to  the  difficulties  experienced  in 
hydrolysing  acetylmethylorthoxylidiue,  a  quantity  of  the  nitroso-base 
sufficient  for  a  thorough  investigation  of  the  induline  could  not  be 
obtained. 

Ethylorthoxylldine,  CsHaMea-NHEt  [lie^  :  NHEt  =  1:2:3],  is 
obtained  when  ethylacetylorthoxylidine,  prepared  from  acetylortho- 
xylidine  as  described  in  the  case  of  the  corresponding  methyl  deriva- 
tive, is  heated  with  sulphuric  acid  (1  :  4)  at  150 — 160°  for  several 
hours,  but  a  considerable  quantity  of  the  acetyl  derivative  remains 
unchanged  ;  when  purified  by  means  of  its  nitroso-derivative,  it  is 
obtained  as  an  oil  boiling  at  227 — 228°.     The  hydrochloride, 

CoHisN.HCl, 
separates  from  alcoholic  ether  in  crystals  ;  the  platinochloride, 

(C.„H,5]S-)2,H2PtCl6, 

was  also  prepared.     The  acetyl  derivative,  C6H3Me2*N'Et  Ac,  is  a  yellow 
oil. 

Paranitrosoethxjlortlioxylidine  hydrochloride,  XO'CeHoMe^'N H  Et,IICl, 
prepared    by    treating    the  nitrosamine  with    alcoholic    hydrochloric 
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acid,  crvstallises  in  slender,  jellow  needles  ;  the  free  base  crystallises 
from  dilute  alcohol  in  green  needles  and  melts  at  123 — 124°. 

Trim'thiilxyliAme  amvxonium  iodide,  CeHsMeo'X^Ieal,  is  formed, 
together  with  dimethylorthoxylidine,  when  orthoxylidine  hydrochlor- 
ide is  heated  at  180 — 190°  for  10  hours  with  the  theoretical  quantity 
of  methyl  alcohol,  and  the  mixture  of  methyl-  and  dimethyl-ortho- 
xylidine  obtained  in  this  way  boiled  for  2 — 3  hours  with  methyl 
iodide  ;  the  product  is  treated  with  soda,  and  the  dimethylortho- 
xylidine distilled  with  steam.  The  ammonium  iodide  separates  from 
hot  -water  in  coloiarless  crystals,  decomposes  on  heating  with  libera- 
tion of  methyl  iodide,  but  without  melting,  and  is  readily  soluble  in 
water  and  alcohol. 

Bimeihylorthoxylidine,  CfiHaAfea-NMea.  is  an  oil  boiling  at  199 — 200°. 
The  hydrochloride,  CioHi5]N'.HCl,  crystallises  from  alcoholic  ether  in 
slender  needles,  and  is  very  readily  soluble  in  "water  and  alcohol. 
The  platinochloride.  (CinHi5N)2,H2PtCl6,  separates  from  hot  water  in 
well-defined  needles.  A  paranitroso-derivative  of  this  base  could  not 
be  obtained. 

Benzeyieazo-orfhoxyUdine  hydrochloride,  NH2*CfiH3Me2*N2Ph,HC],  is 
deposited  in  violet  crystals  when  an  aqueous  solution  of  diazobenzene 
chloride  is  added,  drop  by  drop,  to  an  alcoholic  solution  of  ortho- 
xylidine heated  at  40 — 45''  ;  it  is  only  sparingly  soluble  in  alcohol  and 
water.  The  free  baj:e,  C14H1SX3,  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  well-defined,  reddish-yellow  cry.stals  meltino- 
at  98°. 

Two  bases  arc  formed  when  paranitrosoethylorthoxylidine  hydro- 
chloride (see  above)  is  heated  with  aniline  and  aniline  hydrochloride 
at  130°  for  several  hours,  but  they  could  not  be  obtained  in  a  state  of 
purity  ;  they  are  both  moderately  easily  soluble  in  alcohol  yielding 
red  solutions,  but  they  have  only  feeble  tinctorial  properties. 

Diiiiethi/lt-afranine  hydrochloride,  C2oH,sX4,HCl,  is  obtained,  to- 
gether with  resinous  products,  when  benzeneazo-orthoxylidine  hydro- 
chloride is  heated  -with  aniline  at  about  150° ;  it  is  precipitatedfrom 
its  aqueous  solution,  on  the  addition  of  sodium  chloride,  in  the  form 
of  a  red  powder.  It  separates  from  alcohol  in  crj-stals,  and  dissolves 
in  water  with  a  beautiful  red  coloration  ;  its  alcoholic  solution  shows 
a  brownish-yellow  fluorescence.  F.   S.  K. 

Paranitrosobenzylaniline    and    Paranitrosobenzyltoluidine. 

By  W.  BuEDDiXGHAUS  {Amialen,  263,  3<K)— 313). — Faranitrosohenzyl- 
aniline,  C13H12X2O,  can  be  obtained  by  heating  an  alcoholic  solution 
of  benzylaniline  at  6u°  with  amyl  nitrite  and  a  concentrated  alcoholic 
solution  of  hydrogen  chloride ;  when  the  reaction  takes  place  in  the 
cold,  the  principal  product  is  benzylphenylnitrosamine.  Paranitroso- 
benzylaniline crystallises  from  alcohol  in  beautiful  green  plates  with 
a  blue  reflex,  melts  at  129°,  and  is  readily  soluble  in  benzene  and  hot 
alcohol,  but  only  sparingly  in  cold  alcohol  and  ether.  The  hydro- 
chloride, CnHi2^20,HCl,  crystallises  in  slender,  yellowish-brown 
needles,  and  is  soluble  in  hot  alcohol. 

Benzylparapheirylenediamine,  XHs'CfiHi-XH-CHoPh,  is  formed  when 
hydrogen  sulphide  is  passed  into  an  alcoholic  ammoniacal  solution  of 
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parauitrosnbenz3-laniliue  ;  it  is  purified  by  means  of  its  hydrochloride, 
which  crvstallises  from  dilute  alcohol  in  colourless,  lustrous  p'ates. 
The  fi'ee  base  melts  at  30°,  and  quickly  turns  red  on  exposure  to  the 
air. 

ParanitrosopTienylhenzylnitrosamine,  ^\J!  ^^>N'(!N"0)'CH2Ph,  is.  pre- 
cipitated in  yellowish  needles  when  an  aqueous  solution  of  sodium 
nitrite  is  gi-adually  added  to  a  solution  of  paranitrosobenzylaniline 
sulphate  with  constant  shaking  ;  it  melts  at  77°,  and  is  very  un- 
stable. 

Paranitrosobenzylaniline  combines  with  hydroxylamine  hydro- 
chloride in  aqueous  solution  at  the  ordinary  temperatnro,  forming 
quinonedioxime  and  benzylainine  hydrochloride  ;  when  boiled  witli 
dilute  (1  :  20)  soda,  it  yields  paranitrosophenol,  paramidophenol, 
benzaldehyde,  and  ammonia. 

Paranitrosobenzylorfhotoluidine,  CuHuI^oO,  can  be  obtained  by  treat- 
ing benzylorthotoluidine  with  amyl  nitrite  and  an  alcoholic  solution 
of  hydrogen  chloride  as  described  above  ;  it  separates  from  hot  alco- 
liol  in  crystals,  and  melts  at  115°.  The  hydrochloride  is  precipitated 
in  crystals  on  passing  hydrogen  chloride  into  an  ethereal  solution  of 
the  base.  When  the  base  is  boiled  with  dilute  soda,  it  is  completely 
decomposed,  yielding  benzaldehyde,  ammonia,  paranitroso-  and 
paramido-orthocresol. 

jBenzylortho^nethylparaphenylenediamine  hydrochloride, 

N'H2-C6H3Me-NH-CH2Ph,2HCl, 

is  prepared  by  passing  hydrogen  sulphide  into  a  warm,  alcoholic 
ammoniacal  solution  of  paranitrosobenzylorthotoluidine,  evaporating 
the  alcohol,  dissolving  the  residual  oil  in  ether,  and  adding  an  alco- 
holic solution  of  hydrogen  chloi'ide  to  the  dried  ethereal  solution  ;  it 
ciystallises  in  slender,  colourless  needles.  The  free  base  melts  at  a 
low  temperature,  and  is  very  unstable. 

Faranitrosohenzylmetatoluidiiie,  C14H14N2O,  prepared  from  benzyl- 
metatolnidine  as  described  in  the  case  of  the  corresponding  ortho- 
compound,  separates  from  alcohol  in  crystals,  and  melts  at  121°. 

Paranitrosobenzyhnethylmnline,  C14H14N0O,  is  obtained  when  an 
alcoholic  solution  of  benzylmethylaniline  is  heated  with  amyl  nitrite 
and  an  alcoholic  solution  of  hydrogen  chloride  at  60°,  and  the  salt 
thus  produced  decomposed  with  ammonia;  it  separates  from  alcohol 
in  ci\vstals,  melts  at  56°,  and  is  decomposed  by  boiling  soda  yielding, 
as  principal  product,  benzylmethylaniline,  and  small  quantities  of 
benzaldehyde  and  methylamine.  F.   S.  K. 

Derivatives  of  Ethylenephenyldiamine  and  its  Homologues. 

By  H.  E.   Newman   {Ihr.,   24,  2191  — 2200). —i:thyle)iephenylthiocarb- 

amide,  CS<['^^tt  ^Cnlli,    is    obtained   when    ethylenephenyldiamine 

(compare  Gabriel,  Abstr.,  18S9,  1166)  is  treated  with  carbon  bisulph^ 
ide,  and  the  yellow,  crystalline  product  heated  yvith  water;  it  is  also 
form.ed  in  small  quantities  when  potassium  thiocarbimide  is  heated  at 
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140°  with  etliylenephenyldiamine  hydrochloride.  It  separates  frc  la 
hot  water  in  colourless,  lustrous  crystals,  melts  at  155°,  and  is  readily 
soluble  in  alcoholand  benzene,  but  only  spaiingly  in  carbon  bisulphide 
and  ether,  and  insoluble  in  light  petroleum  and  cold  hydrochloric 
acid. 

Ethylenftphenylcarhamide,  CsHjoNoO,  can  be  prepared  by  licatin"- 
ethylenephenyldiamine  hydrochloride  with  potassium  cyanate  at  130^ ; 
it  crystallises  from  hot  water  in  almost  colourless  plates,  melts  at 
160 — 161°,  and  is  readily  soluble  in  benzene  and  alcohol,  but  only 
sparingly  in  ether  and  carbon  bisulphide,  and  insoluble  in  cold  water 
and  light  petroleum. 

Dibenzoylethyleuephenyldiamine,    CojHaoXiO,,    pi'epared    by   shaking 

the  diamine  with  benzoic  chloride  and  potash,  crystallises  from  alcohol 

in  colourless  prisms,  melts  at   143  5°,  and  is   soluble  in  benzene  and 

ether,  but  insoluble   in  water  and  light  petroleum  ;  it  distils  without 

decomposition,  and   has  feeble  basic  properties.      The  correspondino- 

acetyl  derivative,  CoHieNjOa,  separates  from  hot  benzene  in  colourless, 

rhombic  crystals,  melts  at   116°,  and  is  very  readily  .soluble  in  water 

and  alcohol,  but  more  sparingly  in  ether  and  toluene,  and  insoluble 

in  light  petroleum  ;    it  forms   a   crystalline  acetate,   which  is  readily 

.soluble  in  water  and  alcohol,  and,  when  heated  in  a  stream  of  hydrogen 

chloride,   it  is   converted  into  an  anhydro-base,  th.e plat inochloride  of 

which  has  the  composition  C2oH24X4,H2PtCl6,  and  is  readily  soluble  in 

water. 

CO 
Orthofoluidoethylphthalimide,      C6H4<^p^]>X"C2H4'NII'C6H4Me,    is 

easily  obtained  by  heating  bromethylphthalimide  with  orthotoluidine 
at  130°;  it  crystallises  from  boiling  alcohol  in  short,  yellowish  needles 
melts  at  153°,  and  is  readily  soluble  in  ether  and  carbon  bisulphide, 
but  only  sparingly  in  cold  water  and  light  petroleum,  and  insoluble  in 
water. 

Ethyleneorfhotolyldiamine,  l^H2'C2^i'^ii'CJIi^Le,  is  obtained  when 
the  preceding  compound  is  boiled  witli  concentrated  hydrochloric  acid 
for  three  hours,  and  the  hydrochloride  produced  in  this  way  decom- 
posed with  soda;  it  is  an  oil,  boils  at  about  267°,  is  soluble  in  water 
and  alcohol,  and  absorbs  carbonic  anhydride  from  the  air.  The 
hydrochloride  crystallises  in  plates,  and  melts  at  168 — 1/3°.  The 
picrate.  CgH, 4X2,206113X307,  crystallises  in  green  needles,  and  melts 
at  148°.  The  dibenzoyl  derivative,  C9H12X2BZ2,  forms  prismatic 
needles,  melts  at  164'5°,  and  has  feeble  basic  properties. 

Paratohiidoethylphthalimide,  C17B16X2O2,  is  formed,  together  with  a 
compound  melting  at  200°,  when  bromethylphthalimide  is  heated 
with  paiatoluidine  at  140"  ;  the  two  compounds  are  separated  by 
means  of  boiling  alcohol.  The  imide  separates  from  hot  alcohol 
in  yellow  crystals,  melts  at  96°,  and  is  very  readily  soluble  in  benzene, 
carbon  bisulphide,  and  glacial  acetic  acid,  but  only  sparingly  in  ether 
and  cold  alcohol,  and  insoluble  in  water  and  light  petroleum.  The 
compound  melting  at  200°  separates  from  warm  benzene  in  lemon- 
yellow  crystals,  and  is  readily  soluble  in  glacial  acetic  acid,  but 
only  sparingly  in  ether  and  carbon  bisulphide,  and  insoluble  in 
water,  light  petroleum,  and  boiling  alcohol ;  it  is  probably  a  diphthalyl 
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derivative     of     diethvleneparatolvltetramine     of      the      constitution 
C6H,Me-X(C.3e,-X:CsH40,)2. 

EthyleneparatolylUaviine  liyrlrochloride,  C9H,j!N'2,2HC],  prepared  by 
Leating  paratoluidoethylphthalimide  with  concentrated  hydrochloric 
acid,  cvvstallises  from  hot  alcohol  in  long,  colourless  needles,  sinters 
together  at  210°,  and  melts  at  218°  ;  the  free  base,  CgHuN...,  is  a 
colourless  oil.  The  platinocMoride  crystallises  in  yellowish  plates,  and 
is  only  sparingly  soluble  in  alcohol,  but  readily  in  water.  The 
dibemoyl  derivative,  C9H12X2BZ2,  crystallises  from  alcohol  in  small, 
coloiirless  needles,  melts  at  161°,  and  is  readily  soluble  in  alcohol 
and  s'lacial  acetic  acid,  but  only  sparingly  in  l3euzene,  and  almost 
insoluble  in  light  petroleum,  carbon  bisulphide,  and  water.  The 
diacetiil  derivative,  C9H12N2AC2,  separates  from  hot  benzene  in  cubic 
crystals,  melts  at  107°,  and  is  very  readily  soluble  in  water,  alcohol, 
and  glacial  acetic  acid,  but  insoluble  in  carbon  bisulphide  and  light 
petroleum. 

MetaxyUdoethijlpJitlialimide,  C6H3Me2-XH-C2H4-X:C8H402,  crystal- 
lises from  boiling  alcohol  in  small  needles,  melts  at  128°,  and  is  very 
readily  soluble  in  benzene,  glacial  acetic  acid,  and  carbon  bisulphide, 
but  only  sparingly  in  cold  alcohol  and  ether. 

Etliylenemetaxylijldiarnine,  XH2'C2H4*NH-C6H3Me2,  is  a  colourless 
oil  which  boils  at  273 — 275°,  and  absorbs  carbonic  anhydride  from 
the  air.  The  h/drochloride  is  deliquescent,  sinters  together  at  168°, 
and  melts  at  173°.  The  picrate  crystallises  in  reddish-yellow  needles, 
melts  at  141°,  and  is  very  readily  soluble  in  alcohol.  The  platino- 
chloride  is  readily  soluble  in  water,  but  almost  insoluble  in  alcohol, 
and  has  the  composition  CioHi6No,HCl,PtCl4. 

yir-CumidneihylpUhalimide,  C6H2Me3-XH-C2H4-N:C«H402,  crystallises 
from  hot  alcohol  in  orange  needles,  sinters  together  at  143°,  and 
melts  at  146°. 

a-NiqjMhylamidoefJiylphthalimide,  CioH7'NH*C2H4*X;C9H4  02,  sepa- 
rates from  boiling  alcohol  in  yellow  crystals,  melts  at  158°,  and  is 
readilv  soluble  in  benzene  and  glacial  acetic  acid,  but  only  sparingly 
in  ether;  when  heated  with  concentrated  hydrochloric  acid  at 
150 — 160°,  it  is  decomposed  intophthalic  acid  and  ethyl ene-x-naphthyl- 
diamine.  the  picrate  of  Avhich  crystallises  in  small,  red  needles,  melts 
at  211°,  and  has  the  composition  Ci2H,4N2,C6H3X307. 

l^-XaphthylamidoethylphthaUmide,  CooHieXaO-,,  crystallises  from  hot 
alcohol  in  almost  colourless  needles,  melts  at  141°,  and  is  readily  solu- 
ble in  benzene,  glacial  acetic  acid,  and  carbon  bisulphide ;  it  is  not 
decomposed  by  hydrochloric  acid. 

Metliylanilidoeihylphthalimide,  NMePh'C2H4'X:C8H402,  prepared  by 
heatino-  bromethylphthalimide  with  methylaniline  at  I60 — 170°,  crys- 
tallises from  alcohol  in  greenish-yellow,  quadratic  plates,  melts  at 
104 — 105°,  and  is  very  readily  soluble  in  benzene,  carbon  bisulphide, 
and  hot  alcohol,  but  only  sparingly  in  ether  and  cold  alcohol.  It  is 
readily  decomposed  by  hydrochloric  acid,  yielding  ethylenemethyl- 
phemjldiamine  hydrochloride,  C9Hi4No,2HCl  ;  the  free  lase  is  a  colour- 
less oil  boiling  at  254 — 255°,  readily  soluble  in  alcohol  and  water ;  the 
picrate  crystallises  in  needles,  sinters  together  at  165°,  melts  at  173", 
and  is  readily  soluble  in  alcohol,  but  only  sparingly  in  water. 

F.  S.  K. 
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Hydroxyazo-compounds.  By  H.  Goldschmidt  and  R.  Bru- 
BACHEK  (/;./•.,  24,  28UO— 2317;  see  also  Abstr.,  1890,  614).— The 
pa])er  is  a  continuation  of  tlie  author's  work  on  the  constitution  of 
hydroxyazo-compounds  to  determine  if  tliey  are  hydroxylated  azo- 
compounds  or  hydrazones  of  quinones.  The  authors  have  examined 
the  behaviour  of  the  acetates  and  benzoates  of  the>e  compounds  on 
reduction ;  they  find  that  the  ethereal  salts  of  the  parahydroxy- 
compounds  behave  like  the  compounds  obtained  by  the  action  of 
phenyl  cyanate,  but  the  ortho-compounds  in  some  cases  are  split  up 
into  their  constituents,  so  that  the  position  of  the  acid  residue  can  be 
determined. 

Orthohydrox;/azo-compnunds. — Acetylbenzenpazoparacresul  is  prepared 
by  heating  benzeneazoparacresol  with  acetic  anhydiide,  and  melts  at 
87 — 88^.  The  reduction  is  carried  out  as  follows  : — The  acetate  is 
dissolved  in  cold  alcohol,  zinc-dust  added,  and  then  dilute  acetic  acid; 
the  solution  becomes  colourless.  It  is  filtered,  aciditied  with  hydro- 
chloric acid,  and  extracted  vpith  ether.  The  ethereal  solution 
contains  acetanilide,  and  the  aqueous  solution  amidoparacresol 
[Me  :  NH2 :  OH  =  1:3:4].  The  authors  maintain  that  this  reaction 
is  not  to  be  explained  by  the  usual  formula  of  the  azo-compound, 
Ph'No'CeHaMe'OAc,  which  would   be   expected   to  yield  aniline  and 

ethenylamidocresol,     CGH3'Me<^^^CMe,   or   amidocresol  and  acetic 

acid.  He  explains  the  reaction  by  giving  the  azo-compound  the 
formula  OiCeHsMeiN'NPhAc,  and  then  benzeneazoparacresol  is  repre- 
sented as  the  phenylhydrazone  of  orthotoluquinone.  The  same  pro- 
ducts of  reduction  were  obtained  by  employing  zinc-dust  and  formic 
acid  in  place  of  acetic  acid. 

Acelylbeuzeneliydraznparacresol,  OH'CeHgMe'NH'XPhAc,  is  obtained 
by  reducing  the  above  azo-compound  dissolved  in  alcohol  and  acetic 
acid  w^ith  sodium  amalgam  (2"5  per  cent.)  in  an  atmosphere  of  carb- 
onic anhydride.  On  adding  water,  the  compound  is  precipitated  in 
white,  microscopic  leaflets  ;  it  melts  at  124 — 125°,  is  very  unstable, 
and  decomposes  on  i^ecrystallisation.  It  dissolves  at  once  in  sodium 
hydroxide  to  a  reddish-yellow^  solution,  with  decomposition,  and  on 
reduction  with  zinc-dust  and  acetic  acid  yields  amidocresol  and  acet- 
anilide. 

Benzoylbenzeneazoparacresol  is  obtained  from  benzeneazocresol  by 
the  action  of  benzoic  chloride  or  benzoic  anhydride.  When  reduced 
with  zinc-dust  and  acetic  acid,  it  yields  henzoylbenzeneJiydrazopara- 
cresol.  The  latter  crystallises  from  benzene  on  the  addition  of  light 
petroleum  in  white  needles,  and  melts  at  152°.  When  treated  with 
alkali,  it  remains  undissolved  at  first,  but  soon  goes  into  solution 
with  decomposition. 

Aeetylbenzeneazo-/:J-naphthol  and  benzoylbenzeneazo-/3-naphthol, 
when  reduced  with  zinc-dust  and  acetic  acid,  yield  amido-/3-naphthol, 
and  acetanilide  and  benzanilide  respectively. 

Acefylben;eneazopseudocu7ninol  crystallises  from  alcohol  in  reddish- 
yellow  needles,  and  melts  at  73 — 74°.  When  reduced  in  cold  alcoholic 
solution  with  zinc-dust  and  acetic  acid,  acetylbenzenehydrazopseiido- 
cuminol  is  obtained.    The  latter  crystallises  from  benzene  and  light  petr- 
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oleum  in  white  leaflets,  and  melts  at  123°.  When  a  laro-e  quantity  of 
acetic  acid  is  employed,  and  tlie  reduction  allowed  to  take  place  with- 
out cooling,  the  azo-compound  is  split  into  amidopseudocuminol  and 
acetanilide. 

The  authors  were  unable  to  prepare  the  benzoyl  derivative  of 
benzeneazopseudocuminol. 

Orthonitrobenzeneazoparacresol  is  obtained  by  the  action  of  ortho- 
nitrodiazobenzene  chloride  on  an  alkaline  solution  of  paracresol.  Tt 
crystallises  from  alcohol  in  red  needles,  and  melts  at  118°.  The  acetyl 
derivative,  obtained  by  boiling  it  with  acetic  anhydride,  crystallises 
from  alcohol  in  yellow,  prismatic  needles,  and  melts  at  99 — 100°. 
The  product  obtained  fi'om  it  on  reduction  with  zinc-dust  and  acetic 
acid  could  not  be  obtained  crystalline,  and  lack  of  material  prevented 
further  experiments. 

Parahydroxyazo-compouncls. — The  acetyl  and  benzoyl  derivatives 
of  parahydroxyazo-compounds,  on  reduction  with  zinc-dust  and  acetic 
acid,  give  only  the  corresponding  hydrazo- compounds.  These  are 
insoluble  in  alkalis,  which  seems  not  to  be  conformable  with  the 
hydrazone  formula.  However,  acetylparatolueneazophenol  yields  a 
phenolic  compound  belonging  to  the  diphenyl  series,  and  hence  does 
not  behave  in  accordance  with  the  hydroxyazo-formula. 

Acetylhydroxyazobenzene,  when  reduced  as  described  above  with 
zinc-dust  and  acetic  acid,  yields  acetylhydroxyhtjdrazobeuzene.  The 
latter  is  obtained  in  white  needles  by  precipitation  from  benzene  with 
light  petroleum,  melts  at  114 — 115°,  and  is  easily  soluble  in  alcohol 
and  benzene,  sparingly  in  light  petroleum. 

Benzoylliydroxijlydrazohenzene  is  obtained  in  a  similar  way  by  re- 
duction of  benzoylhydroxyazobenzene  ;  it  crystallises  in  white  prisms, 
melts  at  173°,  and  is  easily  soluble  in  alcohol,  benzene,  and  ether. 

Acetylparatolueneaznphenol,  obtained  by  boiling  tolueneazophenol 
with  acetic  anhydride,  crystallises  from  alcohol  in  orange-yellow 
needles,  and  melts  at  95°.  On  reduction  with  zinc-dust  and  acetic 
acid,  it  yields  the  corresponding  Jiydrazo-compomul,  which  crystallises 
from  benzene  and  petroleum  in  white  prisms,  and  melts  at  106°.  The 
azo-compound  is  more  difficult  to  reduce  with  zinc-dust  and  sulphuric 
acid,  and  the  mixture  requires  heating  on  the  water-bath  for  some 
time.  When  the  reduction  is  complete,  the  mixture  is  made  alkaline, 
and  extracted  with  ether.  The  ethereal  extract  contains  paratoluidine. 
The  alkaline  solution  rapidly  becomes  blue;  it  was  acidified  and  again 
extracted  with  ether,  when  a  compound  was  obtained  isomeric  with 
the  above  hydrazo-compound ;  this  melts  at  141°,  is  soluble  in  acids 
and  strong  sodium  hydroxide,  and  becomes  intensely  blue  in  alkaline 
solution  on  exposure.  Ferric  chloride  colours  the  acid  solution  dark- 
red.  The  author  believes  it  to  be  a  diphenyl  derivative  of  the  con- 
stitution [OH  :  NHo :  Me  :  NHAc  =  3  :  6  :  3'  :  6']. 

Pseiidocnniencazophenol  is  prepared  by  the  action  of  diazopseudo- 
cumene  chloride  on  phenol  dissolved  in  soda.  It  is  precipitated  from 
the  solution  b^  carbonic  anhydride,  and  may  be  purified  by  dissolving 
it  in  strong  ammonia  and  i-eprecipitation,  it  forms  small,  yellow  leaflets, 
melts  at  94°,  and  is  easily  soluble  in  alcoliol  and  benzene,  sparingly  in 
light  petroleum.      The  acetyl  compound,  prepared  by  boiling  it  with 
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acetic  aiibydride,  crystallises  from  alcohol  in  long,  orange-red  needles, 
and  melts  at  105^. 

AcetylpsewJocunieiieliyiJrazophenol  is  obtained  by  reducing  the  fore- 
going compound  with  zinc-dust  and  acetic  acid  ;  it  crystallises  from 
benzene  and  petroleum  in  long,  colourless  needles,  and  melts  at 
102—103". 

The  acetate  and  benzoate  of  benzeneazo-a-naphthol  yield  the  corre- 
sponding hydrazo-compounds  on  reduction. 

Acetylbenzeneliydrazo-oL-naphthol  crystallises  from  benzene  and 
petroleum  in  ■white  leaflets,  and  melts  at  157". 

Beazoylhenzenehydrazox-napUtliol  crystallises  in  small  prisms,  melts 
at  162°,  and  is  easily  soluble  in  alcohol,  ether,  and  banzene. 

AcetylortlionitrohyilioxyazoheHztne,  obtained  by  heating  the  azo- 
compound  with  acetic  anhydride,  separates  from  alcohol  in  yellow 
crystals,  and  melts  at  109°.  On  I'eduction  with  zinc-dust  and  acetic 
acid,  it  yielded  products  which  were  difficult  to  obtain  crystalline. 
On  reduction  with  zinc  and  hydrochloric  acid,  orthophenylenediamine 
was  obtained. 

The  authors  formulate  all  the  above  compounds  as  hydrazones  of 
quinones,  and  maintain  that  the  results  are  in  agreement  with  these 
formulae.  They  also  discuss  the  two  most  powerful  arguments  in 
favour  of  the  old  i'ormulse,  namel}',  the  behaviour  of  hydrosyazo- 
compounds  on  alkylatiou,  and  their  formation  from  diazo-salts  and 
phenols,  and  show  that  they  do  not  necessarily  compel  the  acceptance 
of  the  old  formula.  E.  C.  R. 


Cryoscopic  Experiments.  By  H.  Goldschmibt  {Bpt.,  24, 
2317 — 2323 j. — Diazoamido-compounds  dissolved  in  aromatic  amines 
very  easily  undergo  change  into  amidoazo-compounds  in  the  presence 
of  salts  of  aromatic  amines.  The  author  has  instituted  a  series  of 
experiments  to  determine  if  the  hydrochlorides  of  aniline  bases  which 
are  electrolytes  in  aqueous  solution  are  also  capable  of  dissociation 
vrhen  dissolved  in  amines.  The  method  employed  was  to  observe  the 
lowering  of  the  freezing  point  of  the  solution.  Paratolnidine  was 
employed  as  the  solvent  (Eykman,  Zeit.  physical.  Chem.,  4,  497 J. 
Diazoamido-compounds,  amidoazo-compounds,  aromatic  amines,  and 
their  salts  were  examined.  The  results  show  that  the  electrolytes  do 
not  give  a  larger  molecular  depression  than  the  non-electrolytes.  The 
non-electrolytes  give  numbers  agreeing  with  Eykman's  ;  the  electro- 
lytes give  numbers  distinctly  lower. 

The  molecular  depressions  of  diazoamido-compounds,  amidoazo- 
compounds,  and  aromatic  amines  are  near  together,  and  are  near  to 
the  number  determined  by  Eykman  for  man}'  compounds,  that  is,  about 
51.     Aniline  gives  a  smaller  constant  than  /^-naphthylamine. 

Paratoluidine  hydrochloride,  benzylamine  hydrochloride,  and  tri- 
methylphenylium  iodide  give  a  molecular  depression  of  about  40. 
Aniline,  pseudocumidine,  and  /3-naphthylamine  hydrochlorides  give 
very  large  molecular  depressions,  the  explanation  being  that  in  solu- 
tion in  paratoluidine  these  salts  are  decomposed  with  formation 
of    the   free    base   and   paratoluidine   hydrochloride.     The   observed 
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mnlecular  depressions  were  about  equal  to  the  sum  of  the  depressions 
of  the  free  base  and  paratoluidine  hydrochloride. 

The  author  has  studied  the  conversion  of  diazoamidobenzene  into 
anaidoazotoluene  by  paratoluidine  hydrochloride  in  paratoluidine  solu- 
tion. On  adding  paratoluidine  hydrochloride  to  the  solution  of  the 
diazoamido-compound,  a  lowering  of  the  freezing  point  was  observed, 
corresponding  with  the  evolution  of  2  mols.  of  aniline,  as  expressed 
in  the  equation 

PhlsTs-NHPh  -f  2C,H;-NH2  =  C:H-:N',.-C,H6-NH2  +  2PhNH.,. 

The  author  is  engaged  on  the  further  study  of  these  phenomena. 

E.  C.  R. 

Action  of  CarlDonyl  Sulphide,  Carbonyl  Chloride,  and  Alkyl 
Chlorocarbonates  on  Phenylhydrazine.  By  G.  Heller  {Annahn, 
263,  269— 2S-S) .— Phetujlhydrazine jyheni/Jsemi'fMocarbazafe,  CuHi^jS^O, 
is  obtained  in  crystals  when  carbonyl  sulphide  is  passed  into  a  well- 
cooled,  ethereal  solution  of  phenylhydrazine  ;  it  melts  at  82^84°  with 
decomposition,  when  quickly  heated,  and  is  only  sparingly  soluble  in 
Avater,  benzene,  ether,  and  light  petroleum,  but  more  readily  in  alcohol 
and  chloroform.  It  is  unstable,  reduces  Fehling's  solution  on  boiling, 
and  has,  probably,  the  constitution  XHPh-ISrH-CO'SH,Xe,-NHPh. 
When  treated  with  warm  alcoholic  ammonia,  it  is  converted  into  a 
crystalline  compound  of  the  composition  C7HnN30S  ;  this  substance 
is  readily  soluble  in  Avater,  warm  alcohol,  and  acetone,  but  more 
sparingly  in  ether,  chloroform,  and  benzene,  and  is  probably  the 
ammonium  salt  of  the  acid.  In  aqueous  solutions  of  this  ammonium 
salt,  metallic  salts  produce  precipitat^es  which  are  decomposed  on 
boiling,  with  formation  of  the  sulphide  of  the  metal  ;  the  free  acid 
cannot  be  isolated.  When  phenylhydrazine  phenylsemitliiocarbazate 
is  heated  in  open  vessels  at  a  temperature  above  its  melting  point,  it 
is  completely  decomposed,  leaving  a  residue  of  phenylhydi-azine  ;  but 
when  the  dry  salt  is  heated  in  sealed  tubes  it  is  converted  into  di- 
phenjdcarbazide  (m.  p.  163°),  carbamide,  aniline,  diphenylcarbamide, 
carbon  bisulphide,  and  ammonia. 

Diphenylcarhazone,  J^PhiN'CO'NH-XHPh,  is  obtained  when  di- 
phenylcarbazide  is  boiled  for  about  10  minutes  with  alcoholic  potash, 
and  the  cold,  filtered  solution  acidified  with  dilute  sulphuric  acid. 
It  crystallises  from  benzene  in  orange-red  needles,  melts  at  157°  with 
decomposition,  and  is  readily  soluble  in  alcohol,  benzene,  and  chloro- 
form, but  insoluble  in  water;  it  dissolves  in  cold,  concentrated  .sulph- 
uric acid,  yielding  an  intensely  carmine-red  solution.  Its  alkaline 
solution  reduces  Fehling's  solution,  gives  precipitates  with  solutions 
of  metallic  salts,  and  is  readily  reduced  by  alcohol  and  zinc-dust,  with 
foi'mation  of  diphenylearbazide. 

Phenylhydrazine  and  cai'bonvl  chloride  combine  readily  in  ethereal 
solution,  forming  diphenylearbazide,  phenylhydrazine  hydrochloride, 
and  a  small  quantity  of  a  compound  of  high  melting  point,  the  nature 
of  which  was  not  determined  ;  under  the  same  conditions,  phenyl- 
hydrazine  and  thionyl  chloride  yield  diphenylthiocarbazide  and  phenyl- 
hydrazine  hydrochloride. 
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Ethyl  pJienylcm-hazate,  NHPlrNPT-COOEt,  is  ohtnincd  when  an 
ethereal  solution  of  eth}^]  clilorocarbonate  is  gradually  added  to  a 
well-cooled  ethereal  solution  of  phenylhjdrazine,  with  constant 
shaking;  it  crystallises  from  hot  water  in  yellowish  needles,  melts 
at  86 — 87°,  and  is  only  sparingly  soluble  in  cold  water,  but  readily 
in  alcohol,  acetone,  benzene,  chloroform,  ether,  and  hot  water.  It 
reduces  Fehling's  solution  on  warming",  dissolves  freely  in  concen- 
trated mineral  acids,  and,  on  oxidation  with  mercuric  oxide  in 
chloroform  solution,  it  seems  to  be  converted  into  an  azo-compound 
of  the  constitution  NPhiN-COOEt ;  when  heated  Avith  aniline  at 
210 — 216°  it  is  converted  into  diphenylsemicarbazide  (m.  p.  172 — 173°). 
The  acetyl  derivative,  C11H14N2O3,  crystallises  from  water  in  slender, 
colourless  needles,  sinters  together  at  97°,  melts  at  102 — 103°, 
and  is  only  sparingly  soluble  in  ether  and  light  petroleum,  but  more 
readily  in  alcohol,  benzene,  acetone,  chloroform,  and  glacial  acetic 
acid. 

Methyl  phenylcarhazate, 'i^H.Ph'lUH.'COO'Me,  preip2bred  from  methjl 

chlorocarbonate    in  like  manner,  crystallises  from  water  in  prisms, 

melts    at    115 — 117°,  and    resembles    the    ethyl    salt   in  properties. 

When    heated    at    230 — 240°  for  some    time,  it  is  decomposed  into 

methyl   alcohol  and  diphenylurazine  (m.  p.  264°),  identical  with  the 

compound  obtained  by  Pinner  (Ber.,  21,  2330)  from  phenylsemicarb- 

azide ;    the    constitution    of    diphenylurazine    is    most    probably  ex- 

NPh-NH-CO 

pressed  bv  the  formula   I  ^    ,^  ^  J  ^ .     The  ethyl  salt  undergoes  an 

^  -^  CO-NH-ISTPh  -^  *= 

analogous  decomposition  into  ethyl  alcohol  and  diphenylurazine. 

F.  S.  K. 
Relations  between  Eurhodines,  Indulines,  and  Safranines. 
By  F.  Kehrmann  and  J.  Messingeb  (Ber.,  24,  2167 — 2175;  compare 
this  vol.,  p.  746). — Methylrosiudidone,  CnHinNiO,  is  deposited  in  crys- 
tals when  hydroxj-naphthaquinone  is  treated  with  methylortho- 
phenylenediamine  in  concentrated  alcoholic  solution  ;  it  crystallises 
from  a  mixture  of  alcohol  and  benzene  in  vermilion  needles  having 
a  green  reflex,  melts  at  257 — 259°,  and  is  rather  sparingly  solul)le 
in  ether,  alcohol,  and  benzene,  yielding  yellowish-red  solutions  which 
show  a  vermilion  fluorescence.  Its  solution  in  concentrated  sulph- 
uric acid  is  dichro'ic,  being  dirty  green  in  thin,  and  dark  purple-red 
in  thick,  layers  ;  on  diluting  with  water  the  solution  turns  orange-red. 
The  hydrochloride  crystallises  in  brown  needles  having  a  green  reflex, 
and  is  decompo.sed  by  water.  On  adding  bromine-water  to  an  acid 
alcoholic  solution  of  methylrosindulone,  until  the  solution  smells  of 
the  halogen  after  shaking,  and  then  immediately  adding  excess  of 
sulphurous  acid,  a  &ro»iO-derivative  is  precipitated  in  red  crystals;  it 
separates  from  glacial  acetic  acid  in  green  needles,  decomposes  at 
about  250°,  but  without  melting,  is  very  sparingly  soluble  in  most 
ordinary  organic  solvents,    and  dissolves  in  concentrated  sulphuric 

acid  with   a  dark-green  coloration.     The  constitution  of  methylros- 

j^ 

indulone  is,  doubtless,  expressed  by  the  formula  CeHjxC^^^r  ^CioHaO. 

N 
3le'hoxyuaph,thap1ienazine,  C6H4<^^CiuH5'OMe,  is  formed,  together 
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with  mefln-lrosindtilone,  wlien  the  eurhodole,  prepared  from  hjdr- 
OKynaplithaqninone  and  ortliophenvlenediamine  as  previously  des- 
cribed, is  boiled  with  methyl  iodide  and  soda  in  methyl  alcoholic 
solution.  The  two  products  are  precipitated  with  water,  the  pre- 
cipitate dissolved  in  boiling  alcohol,  the  solution  mixed  with  con- 
centrated hydrochloric  acid,  and  the  methoxynaphtha.phenazine  care- 
fully precipitated  with  water;  on  adding  ammonia  to  the  filtrate, 
raethylrosindulone,  identical  with  the  compound  just  described,  is 
precipitated.  Methoxynaphthapheiiazine  crystallises  from  boiling 
alcohol  in  long,  light-yellow  needles,  melts  at  176 — 177°,  and  sublimes 
at  a  higher  temperature.  It  is  insoluble  in  alkalis,  bnt  moderately 
easily  soluble  in  boiling  alcohol,  benzene,  glacial  acetic  acid,  &c.,  and 
it  dissolves  in  concentrated  sulphuric  acid  yielding  an  intensely  yellow 
solution,  from  which  a  salt  is  precipitated  in  almost  colourless  needles 
on  the  addition  of  water  ;  its  solutions  do  not  give  a  precipitate  with 
bromine-water. 

The  above  experiments  prove  that  a-naphthaeurhodole  exists  in  two 
tautomeric  modifications,  and  its  constitution  may,  therefore,  be  ex- 

-  N 
pressed  both  by  the  quinoneimide  formula  C6H4<^^u^CioH50  and 

by  the  hydroxy-formula  C6H4<^^r^CinH5'OH  ;  it  is  almost  superflu- 
ous to  remark  that  the  constitution  of  eurhodoles  and  eurhodines  can 
be  expressed  by  the  quinoneimide  fonnula  only  when  they  contain  a 
hydroxy-  or  amido-group  in  the  para-,  or  perhaps  also  in  the  orthn-, 
position  to  one  of  the  azine-nitrogen  atoms ;  this  is  probably  also 
true  in  the  case  of  the  safranines.  F.   S.  K. 

Benzylthiocarbimide.  By  V.  Meyer  {Annahn,  264,  125—127). 
— An  attempt  to  prepare  an  alkyl  derivative  of  benzylthiocarbimide 
was  unsuccessful  ;  when  benzylthiocarbimide  is  treated  with  benzyl 
chloride  and  sodium  ethoxide  in  alcoholic  solution,  benzyl  sulphide  is 
formed. 

Hydroxylamine  is  not  very  rapidly  decomposed  by  boiling,  con- 
centrated soda,  and  the  distillate  obtained  from  such  a  mixture  fre- 
quently contains  considerable  quantities  of  the  nitrogenous  base. 

F.   S.  K. 

Compounds  prepared  from  Methylphenylchloroformamide 
and  Diphenylchloroformamide.  By  E.  Lellmaxx  and  E.  Benz 
(Ber.,  24,  21ii8 — 2116;  see  also  Leilman  and  Barhofer,  Abstr., 
1887,  935). — ^lethylphenylchloroformamide  readily  acts  on  potassium 
phenate  in  alcoholic  solution,  yielding  potassium  chloride  and  phenyl 
methylpheiiylcarhamale,  l!iPh'Me'COO\:'h,  which  forms  large,  colourless 
ciystals,  melts  at  58°,  and  is  readily  soluble  in  alcohol,  ether,  chloi'o- 
form,  and  benzene.     Orthonitrophenijl  methylphenylcarbamate, 

NPhMe-COO-C6H4-N02, 

is  prepared  in  a  similar  manner  from  potassium  orthonitrophenate, 
and  ci'ystallises  in  monosymmetric  prisms 

{a:b:c=  1-34084  :  1  :  1  09509,  /3  =  100^  38'). 


I 
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It  melts  at.  110",  and  is  sparingly  soluble  in  cold,  readily  in  hot, 
alcohol.  The  paranitrophenyl  and  metauitropheuyl  salts  are  both 
crystalline  compounds,  and  melt  at  69 — 70"^  and  lOo^  respectively. 

Orthamidophenyl  methylphenylcarhamate,  NPhMe*COO'C6H4'XH2,  is 
obtained  by  reducing  the  orthonitro-compound  with  stannous  chloride 
and  hydi'ochloric  aoid,  and  crystallises  from  alcohol  in  slender  needles 
melting  at  lOi^.  The  para^nicZo-corapound  forms  needles  melting  at 
104^,  and  the  jue^awiV/o-compound  is  a  yellow,  crystalline  powder 
melting  at  Q-i".      Paracresyl  methylphenylcarbamats, 

NPhMe-COOCsH^Me, 

is  prepared  in  the  same  way  as  the  phenyl  compound,  and  forms 
slender  needles  melting  at  62°. 

Paranitrophenijl  diphenylcarbamafe,  NPh/COO'C6H4*X02,  crystal- 
lises in  slender,  pale-yellow  needles,  and  melts  at  116°,  whilst  the 
7?ie^u««7/"o-compound  forms  nacreous  plates,  and  melts  at  90°.  Par- 
amidophenyldiphenylcarbamate,  NPlvCOO'CsHi'NHo,  obtained  by  the 
reduction  of  the  paranitro-compound,  forms  yellowish  needles,  and 
melts  at  146°,  whilst  the  lyietamido-comipomad  crystallises  in  reddish 
needles,  and  melts  at  132 — 133°"  Paracresyl  diphenylcarbamate, 
NPha'COO'CsHiMe,  crystallises  from  alcohol  in  silky,  asbestos-like 
aggi'egates  of  needles,  and  melts  at  81°. 

Methyldiphenylchloroformaraide  also  combines  with  amido-bases ; 
thus  with  aniline  it  yields  methylcarbanilide  at  the  ordinary  tempera- 
ture, but  on  warming  gives  diphenylcarbaraide  almost  exclusively. 
MethylphenylmetanitrophenyJcarhamide,  XPhMe"CO'NH'C6H4-X02,  is 
readily  obtained  b}-  the  action  of  2  mols.  of  metanitraniline  on  1  mol. 
of  methylphenylchloroformamide  at  90"",  and  forms  greenish-yellow 
needles  which  melt  at  230°,  and  dissolve  readily  in  hut  alcohol.  On 
reduction  with  stannous  chloride  and  hydrochloric  acid,  it  is  con- 
verted into  methy Iphenylmetamidophe nylcarbamide, 

NPhMe-CO'XH-CeHi-NHj, 

which  crystallises  in  white,  matted  needles,  and,  at  190 — 200°, 
gradually  decomposes  into  methylaniline  and  metaphenyleneearbamide 

C6H4<^^g>CO  (compare  Abslr.,  1885,  977). 

Methylphenylchloroformamide  also  reacts  with  aromatic  hydro- 
carbons in  presence  of  aluminium  chloride.  Benzene  is  thus  con- 
verted into  benzoylmethylanilide,  and  toluene  into  methy Iphenylpara- 
toluamide,  Ceiii^ie'CO'^MePh  ;  the  latter  crystallises  in  large,  yel- 
lowish, monosymnietric  crystals  (a  ib  :  c  =  2"676u9  :  1  :  2  3572-4,  /3  = 
108^  44'),  melts  at  7U°,  is  readily  soluble  in  alcohol,  ether,  chloro- 
form, and  light  petroleum,  and,  on  hydrolysis,  yields  paratoluic  acid 
and  methylaniline.  Methyljyhenylxyloylamide,  CeHaMeo'CO'XMePh. 
(CH3  :  CH3  :  CO-XMePh  =  4:2:1),  is  obtained  in  the  same  way 
from  metaxylene,  and  crystallises  from  light  petroleum  in  small,  pale- 
yellow  crystals  melting  at  54°.  The  corresponding  4:3:  1-compound, 
prepared  from  orthoxylene,  forms  large,  flesh-coloured,  asymmetric 
cry.stals  (a  :  b  :  c  =  0-49009  :  1  :  0-55605,  a  =  US'"  7'  20",  (3  = 
1U9°  44'  40",  7  =  58°  83' ;  A  =   111=  33'  50",  B  =  97°  0'  50",  C  = 
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64°  6'  20"),  and  melts  at  78°;  whilst  the  5  :  2  :  l-componnd  from 
paraxvlene  crystallises  from  ether  in  pink  plates,  and  melts  at  74°. 
The  last  three  compounds  all  yield  the  corresponding  xylylic  acids 
on  hydrolysis.  H.  Gr.   C. 

Seleno-  and  Thio-derivatives  of  Ethylamine  and  Propylamine. 
By  T.  CoBLEXTZ  {Ber.,  24,  2131 — 2136)  :  compare  Gabriel  and 
Laner,  Abstr.,  1890,  472). — ThiocarbimidoetJiylphthalimide, 

CsH^O^lIs^-CH/CH.-SCX, 

prepared  by  heating  bromethylphthalimide  with  potassium  thio- 
carbimide  at  100^  in  alcoholic  solution,  separates  from  alcohol  in 
colourless  crystals  melting  at  lu8° ;  when  treated  with  10  per  cent, 
potash,  it  is  converted  into  ethyldisulpliidedipldhalamic  acid, 

SjCCHo.-CHa-NH-CO-CeHi-COOH)^. 

This  acid  separates  from  hot  alcohol  in  colourless  crystals,  melts  at 
128 — 130',  and  is  decomposed  by  concentrated  hydrochloric  acid  at 
180°  into  phthalic  acid  and  dithioethylamine  (compare  Coblentz  and 
Gabriel,  this  vol.,  p.  817}  ;  the  picrate  of  this  base  crystallises  from 
hot  alcohol  in  rellow  needles,  melts  at  198 — 200^.  and  has  the  compo- 
sition  C4H,,X,S.,2C6H3N30t. 

S-Selenocnrhimidoethylphthalimide,  CsHiO.lX-CHo-CH.-SeCX,  ob- 
tained in  like  manner  from  potassium  .selenocyanide,  is  a  colourless, 
crystalline  compound  melting  at  124 — 12.5°  ;  when  boiled  with  10  per 
cent,  potash,  it  is  conveited  into  etliyl-8-diselenidodiplithalamic  acid, 
Se2(CH.-CH2-NH-CO-C6H4-COOH)2,  a  yellowish,  crystalline  compound 
melting  at  118—119°. 

ri-SelenocarbimidopropylphthaUmide,  Ci2HioN2Se02,  prepared  from 
bromopropylphthalimide  and  potassium  selenocyanide,  melts  at  102°, 
and  is  converted  into  prop)yl-~/-diselenidodiplit}ialamic  acid, 

C22H24N"20«Se2, 

by  hot  potash  ;  this  acid  separates  from  alcohol  in  crvstals  melting 
at  84°. 

DiseJenoetliylamine  hydrochloride,  Se2(CHo-CH2*NH2)2,2HCl,  is  ob- 
tained when  ethyl-/3-diselenidoc]iphthalamic  acid  is  heated  at  180° 
with  concentrated  hydrochloric  acid;  it  melts  at  188°.  The  picraie, 
€41112X2862.206113X307,  crystallises  from  alcohol  in  orange  needles, 
and  melts  at  178°. 

Disdenopropylamine  hydrochloride,  C6Hi6X2Se2,2HCl,  prepared  from 
propyl-7-diselenidophthal;tmic  acid  in  like  manner,  separates  from 
alcohol  in  crystals  melting  at  170°;  the  picrate,  C6Hi6X2Se2,2C6H3X307, 
forms  orange  crystals,  and  melts  at  165°.  F.  S.  K. 

Action  of  Alkali  Hjrpochlorites  and  Hypobromites  on  some 
Imides  and  Phthalodiamide.  By  S.  Hoogewerfi^  and  W.  A.  tax 
I)oi;p  (Rec.  True.  Cliiin.,  10,  4—12). — Succinimide,  treated  in 
alkaline  solution  with  potassium  hypobromite,  yields /^-araidopropiouic 
acid. 

The  imide   (1   mol.)   is  dissolved  in  a  solution  containing  potash 
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(6  molp.)  and  hypobromite  (1  mol.),  and  heated  for  two  hours  at 
50 — 60".  The  liquid  contains  potassium  /^-amidopropionate ;  it  is 
acidified  with  hydrochloric  acid,  evapoi-ated  to  dryness,  mixed  with 
absolute  alcohol,  and  dry  hydrogen  chloride  passed  through  the  mix- 
ture, which  is  then  filtered,  and  the  filtrate  evaporated  to  dryness. 
The  residue  is  dissolved  in  water,  and  treated  on  the  water-bath  with 
silver  sulphate,  again  filtered,  traces  of  silver  precipitated  with 
hydrogen  sulphide,  and  fiually  it  is  boiled  with  baryta  in  excess.  The 
barium  salt  now  in  sohition  is  decomposed  by  sulphuric  acid,  and  the 
filtrate  evaporated.  The  melting  point  found  by  the  authors  for 
/3-amidopropio.iic  acid  is  196°  ;  it  is  given  by  Beilsteinas  180°,  and  has 
been  found  by  E.  :Mulder  (Ber.,  9,  1902)  to  be  190°.  The  substance 
formed  by  the  action  of  the  hypobromite  oa  the  imide  is 

NKBr-CO-CHa-CH^-COOH, 

and  in  alkaline  solution  this  undergoes  transformation  as  follows  : — 

NKBr-CO-CH,-CH,-COOK  +  2KH0  =  K.CO,  +  KBr 

+  NH.-CH.-CH/COOK. 

The  authors  suppose  that  the  salt  COBrNK-CoHi-COOK  is  formed 
as  an  intermediate  product  (see  Bee.  Trac.  Cliim.,  8,  173).  Phthal- 
imide  undergoes  a  similar  reaction  with  the  production  of  anthraniiic 
acid.  The  inn'de  is  heated  with  alkaline  hypobromite  and  potash  at 
80°,  the  resulting  product  is  aciditied  with  acetic  acid,  and  the 
insoluble  copper  salt  precipitated  with  copper  acetate.  The  copper 
salt  is  suspended  in  water,  and  decomposed  by  hydrogen  sulphide. 
The  anthraniiic  acid  obtained  is  85  per  cent,  of  that  required  by 
theory.  The  mechanism  of  the  reaction  is  analogous  to  that  described 
above,  the  compound  XKBr-CO-G6H4'COOK  being  first  formed  and 
then  decomposing.  Phthalimide  reacts  in  like  manner  with  other 
alkaline  or  alkaline-earthy  hypobromites  or  with  hypochlorites.  The 
identity  of  the  acid  pi-epared  with  orthamidobenzoic  acid  was 
proved. 

The  sulphate  of  anthraniiic  acid  crystallises  with  1  mol.  HoO,  not 
2  mols.  as  usually  stated.  The  anthraniiic  acid  obtained  from  phthal- 
imide is  nearly  pure  It  may  be  further  purified  by  crystallisation 
from  water,  but  then  becomes  somewhat  yellow  in  colour.  A  better 
method  of  purification  consists  in  the  recrystalli.sation  of  the  sulphate 
from  alcohol  and  the  decomposition  of  the  salt  by  the  exact  quantity 
of  baryta  solution  of  known  strength.  Liebig's  method  of  recrystal- 
li.^ing  the  calcium  salt  from  water  and  decomposing  it  with  acetic 
acid  yields  a  very  pure  product.  Solutions  of  anthraniiic  acid 
generally  exhibit  fluorescence;  this  becomes  less  marked  on  further 
purification,  but  is  again  intensified  on  exposure  to  light. 

The  retarding  effect  on  alcoholic  and  acetic  fermentations  exercised 
by  anthraniiic  acid  is  much  inferior  to  that  of  salicylic  acid.  It 
requires  fi-om  3  to  5  parts  of  anthraniiic  acid  to  exert  the  .-ame  effect 
on  the  lactic  fermentation  as  1  part  of  salicylic  acid.  As  the  arti- 
ficial salicylic  acid  of  commerce  is  often  contaminated  with  impurities 
which  modify  its  therapeutic  properties  (see  Pharm.  J.  Tram..,  Xov., 


1218  ABSTRACTS  OF   CHFMICAL   PAPERS. 

1890,  and  Fischer,  Pharm.  Zeit.,  1889,  42),  the  easy  transformation 
of  anthranilic  acid  into  a  very  pure  salicylic  acid  by  nitrous  acid 
becomes  of  some  importance. 

Phthalodiaraide,  treated  with  hypochlorite  or,  preferably,  hypo- 
bromite  in  the  same  manner,  yields  benzoylenecarbamide.  Alter 
heating  at  80°,  a  current  of  carbonic  anhydride  is  pnssed,  and  the 
carbamide  deposited  is  recrystallised  from  glacial  acetic  acid.  It  is 
iound  to  be  identical  with  the  benzoylenecarbamide  prepared  by 
Griess'  method.  If  2  mols.  of  hypobromite  be  employed  to  1  of 
phtbalodiamide,  a  benzoylenecarbamide  bromide  is  obtained.  The 
transformation  of  phthalodiamide  into  benzoylenecarbamide  may  be 
interpreted  by  the  use  of  either  the  symmetrical  or  the  unsymine- 
tricai  formula  for  the  amide  ;  Wislicenus'  results  {Annalen,  242,  40) 
render  the  latter  probable. 

The  phthalimide  reaction  described  above  leaves  open  the  ques- 
tion of  the  constitution  of  this  imide  ;  the  ease  with  which  phthal- 
imide may  be  converted  into  an  amide  renders  it  probable  that  the 
amide  and  the  imide  possess  an  analogous  constitution.  Saud- 
meyer's  experiments  support  the  unsymmetrical  formula  (Ber.,  18, 
1499)  ;  those  of  Kuhara  (Amer.  Chem.  J.,  3,  26)  and  Auger  (Bull.  Soc. 
Chini.  [2],  49,  345)  rather  lead  to  its  rejection.  The  authors  have 
undertaken  researches  for  the  purpose  of  settling  the  constitution  of 
phthalimide  and  its  isomerides. 

Assuming  the  unsymmetrical  constitution  for  phthalodiamide,  the 
first  stage  in  the  formation  of  benzoylenecarbamide  may  be  given  as 

CO<^jf>C<|g;  +  KOBr  =  CO<^^>C<^^I]^J^''  +  H3O.     A 

similar  molecular  migration  has  been  noticed  previously  (Bee.  Trav. 
Chim.,  9.  87)  to  that  which  now  takes  place  in  the  alkaline  solution, 
"with  formation  of  potassium  orthoureidobenzoate, 

COOK-CeHi-NH-CONH,. 

This  salt  is  unstable,  and  readily  suffers  transformation,  even  in 
alkaline    solution,    into    the    potassium  salt  of  benzoylenecarbamide. 

When  dilute  hydrochloric  acid  is  added  to  a  solution  of  phthalyl 
chloride  in  excess  of  ammonia,  prepared  in  the  cold,  a  substance  is 
obtained  isomeric  with  phthalimide.  This  /3-imide  has  acid  proper- 
ties, dissolves  in  solution  of  potassium  carbonate  with  evolution  of 
carbonic  anhydride,  and  is  reprecipitated  on  adding  hydrochloric 
acid  to  the  solution.  Boiling  water  decomposes  it  readily.  Its  melt- 
ing point  is  generally  found  between  180°and  190°;  when  heated  further, 
the  mass  melts,  resolidifies,  and  is  transformed  into  the  a-imide 
(ordinary  phthalimide).  W.  T. 

Reduction  of  Trimethylgallamide ;  Acetylgal! amide.  By  M. 
^[.\YiX  (Annale7i,  263,  249 — 259;  compare  Hutchinson,  this  vol.,  p.  561). 
—  Trimethi/lgallamide,  CfiH>(OMe)3-CONH2,  can  be  prepared  by  gradu- 
ally adding  a  concentrated  solution    of  potash  (3   mols.)    in   methyl 
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filcohol  to  a  hoiling'  mixture  of  methyl  alcohol  and  methyl  iodide 
{'.)  raols.)  in  which  pure  g.illaraide  is  suspended;  it  crystaUises  from 
dilute  alcohol  in  colourless,  lustrous  prisms,  melts  at  176 — 177°,  and 
is  only  sparingly  soluble  in  water,  but  more  readily  in  ether,  alcohol, 
and  chloroform;  it  is  not  acted  on  by  mineral  acids  in  the  cold,  but  it 
is  converted  into  trimethylgallic  acid  (m.  p.  168 — 170°)  by  boilinc 
soda. 

Trimethylrjallyl  alcoh/il,  C6H2(OMe):,*CH,-OH,  is  obtained,  toarether 
with  hexamethoxybenzile,  and  probably  also  the  corresponding  hydro- 
benzoin,  when  trimethylgallamide  (20  grams)  is  reduced  with  2^  per 
cent,  sodium  amalgam  (1  kilo.)  in  alcoholic  solution,  dilute  sulphuric 
acid  being  constantly  added  in  order  to  keep  the  solution  acid ;  when 
reduction  takes  place  in  strongly  acid  solution,  the  alcohol  is  the 
principal  product,  but  in  only  slightly  acid  solution  the  best  yield  of 
the  benzile  is  obtained  ;  in  alkalhie  solution,  brown,  resinous  products 
are  formed.  The  solution  is  filtered  from  the  precipitated  hexa- 
methoxybenzile, evaporated  until  free  from  alcohol,  filtered  again  to 
separate  the  crystals  of  hexamethoxybenzoin,  and  then  extracted 
with  ether;  on  evaporating  the  ethereal  solution,  the  alcohol  remains 
as  an  oil,  mixed,  however,  with  a  little  of  the  benzoin,  from  which  it 
is  separated  by  solution  in  a  small  quantity  of  ether.  It  is  a  yellowish 
oil,  boils  at  228°  under  a  pressure  of  25  mm.,  and  is  very  readily 
soluble  in  alcohol,  ether,  and  benzene,  but  only  very  sparingly  in 
cold  water  ;  it  dissolves  in  concentrated  sulphuric  acid  with  a  deep- 
i*ed  coloration,  and  it  is  completely  destroyed  by  concentrated  hydro- 
chloric acid  at  100°. 

Hexamethoxybenzile,  C6H2(OMe)3-CO-CO-CBHo(OMe)3.  crystallises  in 
yellow,  lustrous  needles,  melts  at  189°,  and  is  insoluble  in  water  and 
alkalis,  and  only  sparingly  soluble  in  cold  alcohol,  but  more  readily  in 
ether,  chloroform,  benzene,  and  glacial  acetic  acid.  It  dis.solves  in 
concentrated  sulphuric  acid  with  a  bluish-green  coloration  which  soon 
becomes  of  a  lighter  shade;  it  is  not  decomposed  by  boiling  concentrated 
hydrochloric  acid,  and  it  combines  with  phenylhydrazine  and  with 
hydrosylamine. 

Hexamethoxyhenzilic  acid,  OH*C[C6H2(OMe)al2*COOH,  can  be  ob- 
tained by  melting  the  preceding  compound  with  potash,  but  is  best 
prepared  by  boiling  it  with  5  per  cent,  potash  for  about  six  hours.  It 
crystallises  from  water  in  long,  colourless  prisms,  melts  at  175'  with 
decomposition,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  only  sparingly  in  water;  with  concentrated  sulphuric  acid,  it 
gives  a  deep-blue  coloration  which  soon  changes  to  a  dirtv-green. 

Rexamefhoxydeoxybenzohi,  C6Ho(OMe)3'CO-CH2-C6H2(6Me)3,  pre- 
pared by  reducing  hexametlioxybenzile  with  zinc-dust  and  acetic  acid, 
crystallises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at 
161 — 162°,  and  is  insoluble  in  cold  water  and  alkalis,  but  readily  solu- 
ble in  alcohol,  ether,  and  chloroform  ;  it  dissolves  in  concentrated  sulph- 
uric acid,  yielding  a  deep-red  solution  which  quickly  turns  yellowish- 
brown.  The  corresponding  hydrnhenzoin,  obtained  in  the  preparation 
of  trimethylgallyl  alcohol,  crystallises  from  dilute  alcohol  in  colourless 
needles,  melts  at  217°,  and  is  insoluble  in  water  and  alkalis  ;  it  does 
not  reduce  Fehling's  solution,  and  it  dissolves  in  concentrated  sulph- 
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uric  acid  with  a  deep-blue  cjloration   ■which  disappears  after  some 
hours'  time. 

TetracefylgaUamide,  C15H15XO8,  is  deposited  in  crystals  when  gall- 
amide  (10  grams)  is  dissolved  in  warm  acetic  anhydride  (50  grams), 
the  solution  heated  for  a  few  minutes,  and  then  allowed  to  cool,  crys- 
tallisation being  promoted  by  rubbing ;  it  separates  from  alcohol  in 
colourless,  lustrous  prisms,  melts  at  210°,  and  is  only  sparingly 
soluble  in  benzene,  alcohol,  light  petroleum,  and  glacial  acetic  acid, 
and  insoluble  in  water  and  ether ;  it  is  decomposed  by  cold  soda  and 
by  boiling  water.  The  triacetyl  derivative,  C13H13XO7,  is  obtained 
■when  the  filtrate  from  the  tetracetyl  derivative  is  repeatedly  evapo- 
rated with  alcohol;  it  crystallises  from  water  in  colourless  prisms, 
melts  at  163°,  and  is  moderately  easily  soluble  in  alcohol,  but  only 
sparingly  in  water,  and  insoluble  in  ether  :  it  is  probably  identical 
with  the  impure  acetyl  derivative  (m.  p.  about  150°)  described  by 
Schiff  and  Pons  (Abstr.,  1885,  796).  F.  S.  K. 

Acids  of  the  Fumaric  Series.  By  C.  A.  Bischoff  {Ber.,  24, 
20Ul — 2025). — The  compound  obtained  by  heating  malic  dianilide 
with  acetic  anhydride,  to  which  the  formula  C32H28N4O4  was  given 
(Abstr.,  1890,  1162),  is  now  identified  as  fumaric  dianilide,  C16HUN2O2, 
since  it  is  obtained  from  fumaric  diohloride  by  the  action  of  aniline, 
yields  Anschiitz's  fumaranilic  acid  (m.  p.  280 — 232°),  the  so-called 
diphenyl-a-/-diketopiperazine-y3c-homocarboxylic  acid  of  the  author 
and  Xastvogel  (loc.  cit.),  when  heated  with  10  per  cent,  alcoholic 
potash  (2  mol.  prop.)  in  a  reflux  apparatus  for  three  hours,  and  is 
converted  into  fumaric  acid  b}-  treatment  in  amyl  alcohol  solution 
with  sodium.  The  constitution  of  fumaric  diparatoluidide  (loc.  ci\) 
has  been  confirmed  by  its  synthesis  from  fumaric  dichloride  and 
paratoluidine. 

The  substance  left  undissolved  -^-hen  the  product  of  the  action  of 
acetic  anhydride  on  malic  a-dinaphthalide  is  extracted  successively 
■with  acetic  acid,  dilute  ammonia,  and  -^vater,  and  provisionally  re- 
garded as  the  acetyl  derivative,  C>f,H22Xo04  (loc.  cit.),  consists  of  about 
40  per  cent,  of  the  acetyl  derivative  and  60  per  cent,  of  fumaric 
a-dmaphthalide,  and  is  separated  into  its  constituents  by  extraction 
■with  alcohol,  in  which  the  former  is  soluble  and  the  latter  insoluble. 

Acetomalic  x-dinaphthalide, 

C,oH,-NH-CO-CH(OAc)-CH2-CO-XH-C,oH;, 

melts  at  232°,  and,  when  heated  in  an  oil-bath  at  240 — 250°,  decom- 
poses into  acetic  acid  and  fumaric  a-dinaphthalide ;  hence  the  propor- 
tion of  the  two  constituents  in  the  above  product  is  dependent  on  the 
duration  and  temperature  of  the  reaction.  Fumaric  a.-dwaphthaUde, 
C2iUi8N202,  does  not  melt  below  360°,  and  is  practically  insoluble  in 
all  the  ordinary  solvents,  and  only  sparingly  soluble  in  nitrobenzene 
or  aniline.  On  treatment  -with  lU  per  cent,  alcoholic  potash,  it  yields 
fumaric  acid,  a-naphthylamine,  and  a  small  quantity  of  a  compound 
whicn  crystallises  from  acetone  in  slender  needles,  and  consists  prob- 
ably of  fumaronaphthylic  acid.  Piperazine  derivatives,  therefore,  are 
not  obtained  by  the  action  of  acetic  anhydride  on  malic  dianilide  and 
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its  bomolognes,  and  tlie  further  investigation  of  tliese  compounds  has 
been  abundoned. 

Acetomalanil,    C0<^,  i       ,  obtained  by  digesting  malanil 

dissolved  in  benzene  with  the  calculated  quantity  of  acetic  chloride,  is 
a  colourless,  crystalline  substance  which  melts  at  137°,  and  is  readily 
soluble  in  most  solvents,  but  very  sparingly  soluble  in  cold  water. 
Arftomalic  ^-naplithil,  C16H13NO4,  prepared  in  like  manner  from 
malic  /3-naphthil  {loc.  cit.),  crystallises  in  colourless  scales,  and  melts 
at  116°. 

Tn  an  earlier  paper,  it  has  been  shown  that  mesaconic  and  citraconic 
acids  can  be  prepared  from  ethyl  chloropropenyltricarboxj-late  (Abstr., 
IS'.^O,  1101)  ;  the  preparation  of  homologues  of  these  acids  from  ethyl 
ehlorobutenyltricarboxylate  is  now  described. 

When  ethylic  ehlorobutenyltricarboxylate  is  hydroljsed  by  pro- 
longed boiling  with  equal  weights  of  hydrochloric  acid  (sp.  gr.  1"2) 
and  water,  it  is  for  the  most  part  converted  into  ethylraaleic  acid. 

Ethyl  sodiobutenyltricarboxjlate  is  prepared  by  the  action  of 
sodium  wire  (6"9  grams)  on  a  solution  of  ethyl  butenjltricarboxylate 
(82  grams)  in  absolute  ether  (375  c.c).  and  when  the  solution  is 
treated  with  a  10  per  cent,  iodine  solution  (about  72  grams  of  iodine) 
until  the  colour  no  longer  disappears,  and  the  product  is  subsequently 
saponified  with  baryta,  a  mixture  of  ethylsuccinic  acid  and  ethyl- 
maleic  acid  is  obtained. 

Bromethylsuccinic  acid  (m.  p.  202°),  or  the  impure  acid  melting  at 
185°,  obtained  by  the  action  of  bromine  on  butenyltricarboxylic  acid 
(this  vol.,  p.  291),  is  converted  into  a  mixture  of  ethylfumaric  and 
ethylmaleic  acids  by  boiling  in  a  reflux  apparatus  for  two  days  with 
about  three  times  its  weight  of  concentrated  hydrochloric  acid.  Both 
the  isomeric  bi'omethylsucciuic  acids  {loc.  cit.),  on  warming  with  an 
equal  weight  of  caustic  potash  dissolved  in  fi.ve  times  its  weight  of 
al(  ohol,  yield  ethylmaleic  acid. 

Ethylsuccinic  acid  (15  grams),  on  careful  bromination  in  a  reflux 
apparatus  at  200°  with  bromine  (16  grams),  distillation  of  the  pro- 
duct, and  conversion  of  the  resulting  anhydride  into  acid  by  treat- 
ment with  barium  carbonate  and  subsequent  addition  of  hydrochloric 
acid  to  the  concentrated  filtrate,  yields  ethylmaleic  acid,  free  from 
methylitaconic  acid  and  products  of  higher  melting  point. 

When  ethylsuccinic  anhydride  (36  grams)  is  heated  with  chloro- 
form (40  grams)  and  bromine  (46  grams)  for  five  hours  at  130 — 140°, 
it  is  converted  into  bromethylsuccinic  anhydride,  and  this,  when 
heated  at  180°,  begins  to  decompose  with  the  elimination  of  carbonic 
anhydride,  and,  on  distillation  at  220 — 250^,  evolves  hydrogen  bromide 
in  large  quantity,  yielding  a  yellow,  oily  distillate  (28  grams)  con- 
taining methylitaconic  acid  aud  ethylmaleic  acid.  Ethylfumaric  acid 
is  not  formed  in  the  reaction. 

Ethylmaleic  acid,  obtained  by  these  methods,  is  identical  in  pro- 
perties with  Fittig  and  Frankel's  methylcitraconic  acid  (Abstr.,  1890, 
585),  and  ethylfumaric  acid  is  identical  with  the  oxypentic  acid  of 
Demar^ay  (compare  Walden,  this  vol.,  p.  1187). 
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Attempts  to  prepare  dimethylfumaric  acid  by  intramolecular  change 
from  the  maleinoid  form  being  unsuccessful,  experiments  have  been 
made  with  the  object  of  preparing  it  by  other  methods,  but  without 
success.  A  mixture  of  potassium  propionate  and  pyruvic  acid,  -when 
heated  at  140°,  gave  pyrotritartavic  acid  instead  of  dimethylfumaric 
acid,  and  the  attempt  to  prepare  Markownikoff  and  Krestowikoff's 
bibasic  acid  of  the  formula  CrHsOi  (Abstr.,  1881,  1127)  by  the  action 
of  sodium  wire  on  ethyl  a-bromopropiouate  resulted  in  the  7)roduction 
of  so  small  a  quantity  of  substance  that  it  is  as  yet  impossible  to  say 
whether  or  not  this  acid  is  dimethylfumaric  acid. 

Ethyl  chlorobutenyltricarboxylats  boils  at  193°  under  13  mm.  pres- 
sure. Butenyltricarboxylic  acid  melts  at  141°,  instead  of  119°  (com- 
pare Polko,  Abstr.,  1888,  134),  and  isobuteuyltricarboxylic  acid  at 
148°  instead  of  120°  (compare  Barnstein,  Abstr.,  1888,  135). 

W.  P.  w. 

Action  of  Thiocarbimides  on  Hydroxylamine.      By  H.  v.  p. 

Kall  {Annale/i,  263,  2(30 — 2G8). — ^Phenylhydruxythiocarbamide  (com- 
pare Yoltmer,  this  vol.,  p.  558)  melts  at  108°,  and  is  insoluble  in 
water,  benzene,  and  light  petroleum,  and  only  sparingly  soluble  in 
ether,  but  readily  in  alcohol  and  acetone. 

Carbanilidophenylhydroxycurbamide,  XHPh-CO-N(OH)-CO-NHPh, 
separates  in  crystals  when  a  10  per  cent,  aqueous  solution  of  hydroxyl- 
amine is  shaken  with  phenylthiocarbimide  at  the  ordinary  tempera- 
ture;  it  melts  at  178°  with  decomposition,  and  is  readily  soluble  in 
hot  alcohol,  benzene,  and  chloroform,  but  only  sparingly  in  ether  and 
hot  water,  and  insoluble  in  light  petroleum,  cold  water,  alkalis,  and 
dilute  hydrochloric  acid. 

Phenylhijdroxycarbamide,  NHPh-CO-XH'OH,  is  deposited  in  red- 
dish, granular  crystals  when  phenylthiocarbimide  is  shaken  with 
excess  of  an  ice-cold  solution  of  hydroxylamine;  it  separates  from 
ether  in  colourless  crystals,  melts  at  140°  with  decomposition,  and  is 
sparingly  soluble  in  ether  and  water,  but  readily  in  hot  alcohol  and 
soda.  It  reduces  Fehling's  solution  on  warming,  and  combines  readily 
with  phenylthiocarbimide,  forming  carbanilidophenylhydroxycarb- 
amide ;  it  is  decomposed  b}-  boiling  20  per  cent,  hydrochloric  acid 
with  liberation  of  hydroxylamine  and  formation  of  carbanilidohydr- 
oxycarbaraide,  but  boiling  alkalis  decompose  it  into  aniline,  hydroxyl- 
amine, and  carbonic  anhydride. 

Hydroxylamine  thiocarbimide  is  formed  when  hydroxylamine 
sulphate  is  treated  with  barium  thiocarbimide  in  cold,  aqueous  solu- 
tion;  when  the  filtered  solution  is  warmed,  sulphurous  anhydride  is 
evolved,  sulphur  is  deposited,  and  ammonium  sulphate,  ammonium 
thiocarbimide,  and  ammonium  amidosulphonate  are  produced. 

F.  S.  K. 

Aromatic  Alkyl  Ketones  :  their  Oxidation  by  Potassium  Per- 
manganate. By  A.  Claus  (J.2)r.  Chem.  [2],  43,  531 — 537;  compare 
Abstr.,  18'J0,  769,  979;  this  vol,  pp.  199,  564).— The  salts  of  para- 
x}lylglycollic  acid  (this  vol.,  p.  564)  are  chai-acterised  by  their 
solubility;  among  the  salts  of  the  heavy  metals,  only  the  ferric  and 
lead  salts  are  precipitated  by  normal  sodium  paraxylylgly collate. 
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Paracyviyl  ethyl  kefone  [Me  :  COEt  :  Pr  =  1  :  2  :  4]  is  a  colourless, 
strongly  retractive  liquid  ;  it  boils  at  254°  (uncorr.),  and  is  volatile 
with  steam  ;  it  dissolves  in  most  organic  solvents,  but  not  in  water; 
light  gradually  darkens  it.  When  this  ketone  is  reduced  in  aqueous 
alcoholic  solution  bv  sodium  amalgam,  it  yields  the  secondary  alruliol, 
CsHsMePrCHEt-OH,  a  yellowish  oil  which  boils  about  300^  and  will 
not  solidify.  Complete  oxidation  by  nitric  acid  or  permanganate 
converts  the  ketone  into  4-methylisophthalic  acid,  showing  that  the 
ketone  group  and  the  propyl  group  are  in  the  meta  position  to  eacli 
other.  Limited  oxidation  with  potassium  permanganate  converts  it 
into  paracymylglyoxylic  acid  (this  vol.,  p.  199). 

Paracymyl  propyl  ketone  [Me  :  COPr  :  Pr  ^=  1  :  2  :  4]  is  a  colour- 
less, strongly  refractive  liquid  which  boils  at  265 — 266^  (uncorr.), 
and  is  hardly  volatile  with  steam.  Reduction  by  sodium  amalgam 
converts  it  into  the  secondary  alcohol,  CeH^MePr-CHPi-^'OH,  an  oily, 
yellowish  liquid.  Oxidation  by  potassium  permanganate  converts  the 
ketone  into  paracymylglyoxylic  acid.  A.   G.  B. 


Sjmthesis  of  Peonol.  Application  of  Perkin's  Reaction  to 
Aromatic  Ketones.  By  Y.  Tahara  (Eer.,  24,  2459— 2462).— The 
substance  (m.  p.  :=  45°)  isolated  by  Martin  and  Yagi  (Arch. 
Pharm.,  1878,  Part  IV)  from  the  root  bark  of  Peonia  moitton,  bv 
extraction  with  ether,  has  been  recognised  by  Xagai  (Joum.  Japan. 
Pharm.  Soc,  1888,  Nos.  77  and  81)  as  pai-amethoxyorthohydroxy- 
phenyl  methyl  ketone,  OMe'C6H3(OH)'COMe,  since  it  is  converted 
into  resacetophenone  by  hydrolysis,  and  its  acetyl  derivative,  on 
oxidation  and  subsequent  removal  of  the  acetyl  radicle,  yields  para- 
methoxysalicylic  acid.  According  to  Nagai,  this  substance,  termed  by 
him  peonol,  crystallises  in  colourless,  lustrous  needles  of  aromatic 
odour,  melts  at  50°,  volatilises  with  steam,  and  is  readilj  soluble  in. 
ether,  alcohol,  chloroform,  benzene,  and  carbon  bisulphide,  but  only" 
sparingly  in  hot  water.  It  dissolves  also  in  caustic  alkalis,  form- 
ing well  crystallised  salts,  but  is  insoluble  in  ammonia  and  alkaline 
carbonates.  The  solution  in  concentrated  sulphuric  acid  is  colourless, 
but  that  in  concentrated  nitric  acid  has  an  intense  green  colour. 
Ferric  chloride  colours  the  alcoholic  solution  dark  violet.  The  methyl 
derivative  crystallises  in  scales  and  melts  at  40° ;  the  acetyl  derivative 
melts  at  46  5^. 

The  author  has  synthesised  peonol  by  the  partial  meth^-lation  of 
resacetophenone  in  methyl  alcohol  solution  with  methyl  iodide  and 
the  theoretical  quantity  of  caustic  potash,  and  finds  that  it  is  the  sole 
product  of  the  reaction. 

Xagai  (loc.  cit.)  states  that  when  peonol  is  heated  with  acetic 
anhydride  and  anhydrous  sodium  acetate,  it  yields,  in  addition  to 
acetylpeonol,  two  isomeric  substances  of  the  composition  C13H12O4, 
which  melt  at  130°  and  16C  respectively.  These  crystallise  in 
colourless,  lustrous,  flat  needles,  are  practicallj  insoluble  in  water  and 
ether,  sparingly  soluble  in  cold  alcohol,  and  tolerably  soluble  in  hot 
alcohol  and  acetic  acid,  and  can  be  separated  by  boiling  with  18  per 
cent,  acetic   acid,  in  which  the  former  is   the  more  soluble.     Both 


]224  ABSTRACTS   OF    CHEIMICAL   PAPERS. 

compounds  are  insoluble  in  cold  alkalis,  bat  dissolve  with  decomposi- 
tion on  boiling. 

The  author  finds  that  the  reaction  of  acetic  anhydride  and  sodium 
acetate  with  peonol  proceeds  on  the  lines  of  the  Perkin  synthesis, 
find  thus  affords  the  first  instance  of  the  successful  application  of  this 
reaction  to  ketones.  A  similar  reaction  is  also  obtained'  with 
resacetophenone,  but  acetophenone  behaves  like  the  majority  of 
ketones.     Details  are  reserved  for  a  later  commanication. 

W.  P.  W. 
Derivatives  of  Ethyl  Dinitrophenylacetate.  By  M.  Dittrich 
and  V.  Meyer  (Annalen,  264,  129 — 149). — Mesityl  methyl  ketone, 
CeHjMea'COMe,  can  be  obtained  by  warming  a  carbon  bisulphide 
solution  of  mesitylene  with  acetic  chloride  in  presence  of  aluminium 
chloride  ;  it  is  a  licpxid  boiling  at  235 — 236°,  and  having  a  very  cha- 
ractei'istic,  unpleasant  smell. 

Mesitylglyoxylic  acid,  CfiHoMes-CO'COOH,  is  formed  when  mesityl 
methyl  ketone  is  oxidised  with  an  alkaline  solution  of  potassium 
permanganate  at  0°,  as  described  by  Gliicksmann  in  the  case  of  aceto- 
phenone (Abstr.,  1889,  1416)  ;  it  separates  from  hot  carbon  bisulphide 
in  well-defined,  yellowish  crystals,  melts  at  112 — 116°  with  previous 
softening,  and  is  only  sparingly  soluble  in  carbon  bisulphide  and 
light  petroleum,  but  readily  in  most  of  the  other  organic  solvents,  and 
also  in  boiling  water. 

Mesitylacttic  acid,  CsHoMea-CHa-COOH,  prepared  by  heating  the 
])receding  compound  with  hydriodic  acid  and  amorphous  phosphorus 
at  160^  for  six  hours,  crystallises  from  hot  water  in  slender  needles, 
melts  at  166 — 167°,  and  is  readily  soluble  in  most  ordinary  solvents, 
except  water  and  light  petroleum. 

Binitromesitylacetic  acid,  C6(NOo)2Me3-CH2-COOH,  is  formed  when 
the  acid  is  gradually  introduced  into  fuming  nitric  acid,  and  the 
solution  then  boikd  for  some  time;  it  crystallises  from  dilute 
alcohol  in  slender,  lustrous  needles,  melts  at  243°,  and  is  rather  more 
sparingly  soluble  than  mesitylacetic  acid.  The  methyl  salt  crystal- 
lises from  alcohol  in  lustrous  plates,  melts  at  140 — 14P,  and  re- 
sembles the  acid  in  its  behaviour  with  solvents  ;  it  is  not  acted  on 
by  diazobenzene  chloride  or  diazobenzene  sulphate  in  presence  of  an 
aqueous  solution  of  sodium  acetate. 

Dinitrontesitylglyoa'yUc  acid,  C6(N02)2Me3-CO-COOH,  is  best  pre- 
pared by  gradually  adding  mesitylglyoxylic  acid  to  cold  fuming  nitric 
acid  (6  parts),  keeping  the  solution  for  some  time,  and  then  pouring 
it  on  ice ;  it  crystallises  from  hot  water  in  slender  needles  ;  melts  at 
178 — 180°,  decomposes  at  about  213°,  and  is  only  spai'ingly  soluble  in 
light  petroleum,  but  moi-e  readily  in  the  other  ordinary  solvents. 
The  hydrazone  crystallises  from  dilute  alcohol  in  slender,  yellow 
needles,  and  melts  at  202°  with  decomposition.  The  methyl  salt 
crystallises  from  alcohol  in  broad,  lustrous  needles,  melts  at  158 — 160°, 
and  is  only  sparingly  soluble  in  alcohol,  ether,  and  light  petroleum, 
but  more  readily  in  benzene  and  chloroform. 

The  liydrazove,  C6(NO.,)2Me3-C(N3HPh)-COOMe,  is  obtained  when 
methvl  diniti'omesitylglyoxylate  is  boiled  with  excess  of  phenyl- 
hydrazine  acetate  in  alcoholic  solution ;  it  crystallises  from  alcohol 
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in  yellow  needles,  melts   at  197 — 198'  with  previous  softening-,   and 
decomposes  at  210 — 2"20°.     The  corresponding  acid, 

C6(NO,)2Me3-C(X,HPh)-COOH, 

is  formed  in  small  quantiti'-s  when  the  metbyl  salt  is  boiled  with  con- 
centrated potash  for  a  short  time,  but  most  of  the  methyl  salt 
remains  unclianged  ;  as,  under  these  conditions,  a  condensation 
analogous  to  that  which  occurs  in  the  case  of  the  hydrazoneof  raethvl 
dinitrophenylacetate  (compare  Meyer,  Abstr.,  1889,  51G)  does  not 
take  place,  it  would  seem  that  it  is  the  nitro-group  in  the  ortho- 
position  to  the  carbon  chain  which  is  eliminated  as  potassium  nitrite 
in  the  formation  of  nitrophenylindazolecarboxylic  acid  from  the 
hydrazone  of  methyl  dinitrophenylacetate. 

Pseudocuminyl  methyl  ketone,  CfiHoMep/COMe,  boils  at  249 — 252°. 

Pseudocumi/h/bioxijlic  acid,  CfiHiMca'CO'COOH,  prepared  by 
oxidising  pseudocuminyl  methyl  ketone  by  Gliicksmann's  method  (loc. 
cit.),  crystallises  from  light  petroleum  in  colourless  needles,  melts  at 
about  75",  and  is  very  readily  soluble  in  all  the  ordinary  solvents 
except  water  and  light  petroleum.  When  treated  with  fuming  nitric 
acid  at  —17",  it  yields  only  resinous  products  ;  with  weaker  acid  it  is 
converted  into  a.  crystalline  mononitro-derivative,  which  begins  to 
decompose  at  90°  and  melts  at  about  160°.  F.   S.  K. 

Preparation  of  Unsaturated  Aromatic  Acids.  By  L.  Edeleaxo 
{Bull.  ISoc.  C/iini.  [8],  5,  170 — 172). — In  a  previous  communication, 
the  author  described  the  preparation  of  ciunamic  acid  according  to 
the  equation 

CsH-COH  +  CH/COCl  +  7?.CH,-C00Xa  =  CsHa'CHlCH-COOH  + 
CHs-COOH  +  NaCl  +  (M-l)CH,-COOXa 

(Abstr.,  1890,  891).  He  has  since  succeeded  in  preparing  pheny'- 
angelic  aeid  by  heating  at  120 — 125°  during  40  hours  benzaldehyde 
(1  mol.),  butyric  chloride  (1  mol.),  and  anhydrous  sodium  acetate 
(3  mols.),  and  cinnamylangelic  acid  by  similar  treatment  of  cinnam- 
aldehyde,  butyric  chloride,  and  sodium  acetate.  The  corresponding 
acids  are  separated  from  the  crude  product  of  the  reaction  by  boihng 
it  with  excess  of  sodium  carbonate  solution,  extracticm  of  the  alkaline 
solution  with  ether  to  remove  oily  matter  and  excess  of  aldehyde, 
and  decomposition  of  the  sodium  salt  with  hydrochloric  acid.  In  the 
preparation  of  cinnamylangelic  acid,  a  yellow  substance  melting  at  90° 
is  formed,  which  the  author  intends  studyinsr.  The  general  formula 
for  this  reaction  becomes  :—R-COH  +  RCHj-COCl  +  j/CHs-COOXa 
=  R-CH:CII'-C00H  ±  CHa-COOH  +  :saCl  +  {n-l)CK,'COO^a. 

T.  G.  jS". 

Action  of  Potassium  Cyanide  on  Phthalaldehydic  Acid.  By 
C.  Graebe  and  A.  Laxdrkset  (Be,:,  24,  2296— 2297 j.—Diphthalyl  is 
formed  by  the  action  of  potassium  cyanide  on  ethyl  phthalaldehydate. 
The  best  results  are  obtained  by  warming  a  mixture  of  equal  weights 
of  the  ethereal  salt,  potassium  cyanide,  and  aloohol  (95  per  cent.). 
The  yield  amounts  to  15  per  cent,  of  the  ethereal  salt  emploved,    Th© 

VOL.  LX.  4  n 
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results  agree  with  those  of  Goldschmidt  and  Egger  (Mnvatsh.,  12, 
49),  and  the  authors,  like  these  chemists,  assume  that  the  ethereal 
salt    of    phthalaldehydic    acid    here    acts    in    its    tautomeric    form, 

CO<SQ^>CH-OEt. 

In  aqueous  solution,  the  reaction  takes  place  in  a  different  Avay,  and 
benzoindicarboxylic  acid  is  formed.  Phthalaldehydic  acid  was  heated 
with  12 — 1-J  per  cent,  of  potassium  cyani<ie  in  aqueous  solution  for 
20 — 30  minutes.  The  product,  which  is  entirely  soluble  in  sodium 
Carbonate,  was  pui'itied  by  means  of  the  barium  salt.  The  acid  ob- 
tained from  it  is  insoluble  in  cold  water  and  ether,  sparingly  soluble 
in  hot  water,  decomposes  at  112°,  and  ji^ives  diphthalylic  acid  on 
oxidation  with  permanganate.  Only  a  small  yield  of  the  benzoin- 
dicarboxylic acid  is  obtained.  E.   C.  R. 

Method  for  the  Isolation  of  Aromatic  Sulphonic  Acids.     By 

L.  Gattermaxx  (Ber.,  24.  2121 — 2122). — Instead  of  tlie  very  trouble- 
some method  usually  adopted  for  the  isolation  of  aromatic  sulphonic 
acids  from  the  crude  product  of  sulphonation,  namely,  by  means  of 
the  barium,  calcium,  or  lead  salt  of  the  acid,  it  is  possible  in  many 
cases  to  etilect  a  rapid  and  complete  separation  of  the  desiied  com- 
pound bv  first  treating  the  crude  product  with  water  and  then  adding 
so  lium  chloride  until  the  solution  is  saturated,  when  the  sodium  salt 
of  the  acid  is  deposited  in  crystals.  This  method  can  be  very  suitably 
employed  for  the  isolation  of  benzene-,  toluene-,  xylene-,  and  mesityl- 
ene-sulphonic  acids  ;  it  also  gives  good  results  in  the  case  of  phenol- 
parasulphonic  acid,  phenoldisulphoaic  acid,  and  the  metasnlphonic 
derivatives  of  benzoic  acid.  A  process  of  this  kind  is  used  to  a  con- 
siderable extent  in  the  commercial  preparation  of  certain  sulphonic 
acids.  F.  S.  K. 

Action  of  Iodine  in  Presence  of  Sulphuric  Acid  on  Calcium 
Benzenesulphonate.  By  Istrati  and  Georgesco  (Bull.  Soc. 
Cliiru..  [3],  5,  162 — 164). — Calcium  benzenesulphonate  (500  grams), 
iodine  (50  grams),  and  sulphuric  acid  (ISOO  c.c.)  were  boiled 
together  for  64  houi-s,  iodine  (40  grams)  and  sulphuric  acid 
(300  c.c.)  being  added  in  the  interval.  From  the  products  of  the  reac- 
tion, iodobenzene,  paradiiodobenzene,  tetra-iodobenzene.  a  franceine 
and  an  iodo-derivat';ve  of  calcium  benzenesulphonate,  C6H4(S03)2Ca, 
were  separated  (compare  previous  abstract).  T.  G.  N. 

■  Derivatives  of  Benzoic  Sulphinide.  By  R.  de  Roode  {Aimr. 
Clit-m.  J.,  13,  217 — 2o2j. — A  comparative  study  of  the  parahalogen 
deViva'tives  of  benzoic  sulphinide,  having  especial  regard  to  their 
flavours.  Paranitrotoluene  was  converted  successively  into  para- 
uitrotoluene-,  paratoluidine-,  and  paradiazotoluene-sulphonic  acids, 
and  then  into  the  con-esponding  halogen  sulphonic  acids,  sulj3houic 
chlorides,  and  sulphonamides. 

Fiiraflaoroiolueneorthosulphouic  acid,  CfiHaMeF-SOaH  [Me  :  SO:,H  :  F 
=  1:2:  4],  is  made  fi'om  the  diazo-acid  (100  grams),  by  dissolving 
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it  in  concentrated  bydroflunric  acid  (500  c.c),  and  heating'  until 
nitrogen  ceases  to  be  evolved.  The  calcium  and  barium  salts  were 
prepared  ;  the  latter,  BafC^HeOsSP)^  +  HoO,  crvstallising  in  small, 
glistening  scales;  the  potassium  salt,  with  2  mols.  HjO,  forms  similar 
but  largfer  scales,  very  soluble  in  water.  Parachlorotolueneorthoxulph- 
onic  acid  is  made  in  a  similar  manner;  the  barinm  a,nd  potassium  salts 
were  prepared,  the  latter  crystallising  in  light-yellow  needles.  Pnra- 
hromotohieiieorthosulphotiic  acid  is  foi-med  in  like  manner  ;  the  barium 
and  potassium  salts  were  prepared  ;  the  latter  crystallises  in  thin, 
lustrous  scales.  ParaiodotolnenHsul phonic  acid  is  made  by  treating 
the  diazo-acid  (50  gramsj,  in  the  presence  of  alcohol  (250  c.c.)  and  in 
the  cold,  with  succe.ssive  small  f|uantities  of  concentrated  hvdriodic 
acid  (57  grams).  When  the  evolution  of  nitrogen  ceases,  the  alcohol 
is  distilled  off,  and  the  acid  converted  into  the  lead  and  potassium 
salts. 

The  dry  potassium  salts  thus  obtained  are  converted  into  the 
sulphochlorides  and  sulphonamides  by  succes.sive  treatment  with 
phosphorus  pentachloride  and  ammonia.  Paratliiorofohienesulphon- 
amide,  C6H,MeF-S0,XH,  ':Me  :  SO.XHo  :  F  =  l":  2  :  4],  is  made  by 
treating  potassium  fluorotoluenesulphonate  (50  grams)  with  phos- 
phorus pentachloride  (lOO  grams).  The  sulphonic  chloride  at  first 
obtained  is  allowed  after  purification  to  drop  slowly  intp  strong 
aquejus  ammonia  (1  litre).  The  sulphonamide  separates  out  as  a 
bright-yellow  solid,  which  dissolves  easily  in  water  and  alcohol,  and 
crystallises  from  these  menstrua  in  large,  transparent  prisms,  or 
long,  white  needles,  and  melts  at  155°. 

The  sulphonamides  are  converted  into  the  sulphinides  by  oxidation 
with  alkaline  permanganate.  The  amide  (20  grams)  is  dissolved  in 
water  (2  litres)  rendered  alkaline  with  potash  (8  grams),  and  the 
solution  is  kept  at  a  boiling  terapei-ature  while  potassium  perman- 
ganate (35  grams)  in  concentrated  aqueous  solution  is  gradually 
added.  The  sulphinide  is  precipitated  from  the  colourless  solution 
by  hydrochloric  acid,  and  puritied  by  conversion  into  the  calcium 
suit.  The  salts  thus  prepared  form  radial  groups  of  white  needles, 
and  taste  like  the  sulphinides.  They  all  crystallise  with  7^  molecules 
of  water. 

The  pure  sulphinides  are  precipitated  by  hydrochloric  acid  from 
the  aqueous  solutions  of  their  salts. 

ro 

Theimrafluorosulphinide,  C^^z^<^^q  >XH  X'O  :  SO-.  :  F  =  1  :  2  :  4], 

crystallises  from  its  aqueous  solution  in  colourless  needles  or  rhombs, 
and  melts  at  200°.  It  is  very  sweet,  with  a  somewhat  bitter  after- 
taste. 

The  parachlorosnlpJn'nide  crystallises  from  its  aqueous  solution  in 
pearly  scales,  and  melts  at  218°.  It  is  decidedly  sweet,  Avith  a  very 
bitter  after-taste.  When  boiled  with  dilute  hydrochloric  acid  in  a 
reflux  apparatus,  it  is  converted  into  acid  ammotdum  paracldorortho- 
stdphohenzoate. 

The  parabroraosidpldnide  is  somewhat  sweet,  Avith  a  decidedly  bitter 
after-taste. 

The  pa raioJosulphiidde  crystallises  from  a  hot  aqueous  soUirioa  in 

4  n  2 
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fine,  white  needles  melting  ut  230''.  It  is  not  at  all  sweet,  and  0!ily 
slightly  bitter.  Jx.   W. 

Orthosulphoparatoluic  Acid  and  its  Derivatives.  By  W.  W. 
Raxdall  (Amer.  Chem.  J.,  13,  256 — 278j. — The  various  substances 
were  prepared  from  "  metbylsaccharin  "  (paratoluic  or  metliylbenzoic 

sulphinide),  C6H3Me<g^>KH  [CO  :  SO,  :  Me  =  1  :  2  :  4],    made 

from,  paratoluidine  by  the  method  of  the  Badische  Anilin-  und  Soda- 
fabrik  (Abstr.,  1890.  .382). 

"  Methyl  saccharin "  {loc.  cit.')  cryf-tallises  from  water  in  fine, 
white  needles,  having  the  composition  CsHiNSO;,  +  l^II^O  ;  it  is 
slio-htly  soluble  in  cold  water  and  ether,  readily  in  hot  water  and 
alcohol.  At  190°  it  loses  its  water  of  crystallisation,  and  then 
gradually  sublimes  and  decomposes  ;  it  melts  at  249°.  In  taste  it  is 
at  first  intensely  sweet,  but  afterwards  bitter.  It  acts  as  a  mono- 
basic acid,  the  imido-hydrogen  being  replaceable.  The  barium  salt, 
Ba(CsH6NS03)3  +  5HiO,  crystallises  from  its  aqueous  solution  in  the 
triclinic  form.  The  calcium  salt  crystallises  in  opaque,  white  needles, 
exceedingly  soluble  in  water.  The  silver  salt ,  AgCgHeXSOs  +  1|^H20, 
forms  f  olourless,  diamond-shaped,  highly  refractive  crystals,  soluble 
in  water. 

Orthosulphoparatoluic  acid, 

COOH-CeHs^e-SO^H    [COOH  :  SO3H  :  Me  =  1  :  2  :  4], 

is  prepared  by  heating*  "metbylsaccharin"  ('2o  grams)  with  dilute 
hydrochloric  acid  (100  c.c.  acid  and  .")00  c.c.  w^ater)  in  a  retlux  appa- 
ratus until  it  is  all  dissolved.  The  ammonium  hydrogen  ortho- 
sulphoparatoluate,  COOH-CsHsMe'SOaXHj,  which  crystallises  out,  is 
treated  with  twice  its  weight  of  phosphorus  pentachloride,  and  the 
mixture  heated  at  120°  to  drive  off  the  phosphoius  oxychloride 
formed.  Orthosulphoparatoluic  chloride,  COCbCbHa^Ie-SOoCl,  thus 
obtained,  forms  crystals  which  melt  at  59"^,  and  are  soluble  in  ether 
and  light  petroleum.  It  is  converted  into  the  acid  by  heating  with 
water  in  a  reflux  apparatus.  Orthosulphoparatoluic  acid  crystallises 
with  8^  mols.  HoO  in  tetragonal  prisms  which  are  soluble  in  water, 
alcohol,  and  ether  ;  the  water  of  crystallisation  is  lost  at  135°,  and 
the  anhydrous  acid  melts  at  158°.  It  is  bibasic,  forming  stable 
normal,  and  acid  salts,  which  are  not  decomposed  by  boiling  with 
strong  alkalis,  as  stated  by  Fittica  (Liebig's  Annalen,  172, 
328  —  329).  The  potassium  salt  is  very  soluble  in  water,  and  is  con- 
verted by  fusion  with  caustic  potash  into  the  potassium  salt  of  ortho- 
hydroxyparatoluic  acid  [COOH  :  OH  :  Me  =1:2:  4].  The  free  acid  is 
thrown  down,  from  the  aqueous  solution  of  the  salt  on  the  addition  of 
hydrochloric  acid.  It  melts  at  177'5°  (corr.),  is  readily  soluble  in  hot 
water,  almost  insoluble  in  cold,  and  with  ferric  chloride  gives  an 
intense,  violet  coloration.  The  ammonium  salt,  (NH4)oCsH6S05  -j- 
2^H20,  is  very  soluble  in  water.  The  barium,  salt,  BaCnHgOa,  forms 
fane,  white  needles.  The  calcium  salt,  CaCsHeOs  +  H.^O,  crystallises 
in  colourless  prisms,  which  lose  water  at  255°;  the  anhydrous  salt  is 
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hyprroscopic.  The  magnesium  salt  is  deposited  from  ifs  aqueoos  solu- 
tion as  a  yellowish,  gnmmy  mass,  but  from  alcoholic  solution  as  a 
Avhite,  deliquescent,  crystalline  paste.  The  silver  salt.  AgjCsHgO^  + 
HH.O,  is  dep  )sited  from  weak  aqueous  solution  in  colourless  rhombo- 
hedra,  but  from  concentrated  solutions  as  a  yellow,  amorphous  pre- 
cipitate. It  is  only  slightly  soluble  in  water.  The  acid  potassium 
salt,  KC^HtSOj.  forms  rhombic  prisms  soluble  in  wa'er.  The  acid 
ammonium  salt  is  formed  during  the  piepai'atiou  of  the  acid  as  above. 
The  acid  barium  salt,  Ba(C8H;S05)2  +  4H>0,  crystallises  from 
aqueous  solution  in  lono:,  colourless,  efflorescent  net-die^.  The  acid 
calcium  salt,  CafCgHTSOajj  +  4HjO.  is  very  soluble  in  water,  and 
crystallises  in  thin,  cubical  plates.  The  a'^id  magnesium  salt  is  very 
soluble  in  water. 

CO 

Orlhosulphoparatoluic  anhydride,   CeHaMe*::^^^  !!>0,  appears  to  be 

formed  when  the  dehydrated  acid  is  heated  with  phosphoric  an- 
hydride at  140°.  It  forms  a  brilliant,  fluorescent  compound  with 
resorcinol.  Jx.  W. 

Hydrolysis  of  Sulphones.  By  R.  Otto  (Be;-.,  24,  1S32— 1836) ; 
compare  StufEer,  Abstr.,  1890,  987,  and  this  vol.,  p.  180  ;  also 
Autenrieth,  this  vol.,  pp.  540  and  1067).  Trimethylene  diphenyl- 
sulphone  (m.  p.  127 — 128^)  is  not  acted  on  by  boiling  concentrated 
aqueous  or  alcoholic  potash,  but  when  heated  with  alcoholic  potash 
at  115 — 120°,  it  is  moderately  easily  decomposed  into  benzene- 
sulphinic  acid  and  a  compound  0(CH2*CHo'CIl2-SOPh)2 ;  the  latter 
crystallises  fi-om  al'ohoi  in  well-defined,  hexagonal  plates,  melts 
at  85°,  and  is  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and 
chloroform. 

Trimethyleneditolylsulphone,  prepared  by  treating  trimethylene 
bromide  with  sodium  tolueneparasulphinate,  crystallises  from  alcohol 
in  lustrous  plates  melting  at  124 — 125°  ;  when  heated  with  alcoholic 
potash  at  115 — 120^,  it  is  decomposed  into  toluenesulphinic  acid  and 
ditohflsulphonepropyl  ether,  0(CH2*CH2'CH2"SO)'C7H7)2,  a  crystalline 
compound  melting  at  79 — 80°. 

A  trisidplione  of  the  constitution  SO.Ph'CH2*CH(SO.Ph)2  can  be 
obtained  by  treating  sodium  thiophenate  Avith  chiorethylene  chloride, 
and  oxidising  the  product  with  potassium  permanganate  ;  it  separates 
from  alcohol  in  small  crystals,  melts  at  85 — '66°,  and  is  completely 
decomposed  by  dilute  potash,  yielding  benzenesulphinic  acid. 

F.  S.  K. 

Hydrolysis  of  Sulphones  and  Ethereal  Salts  of  Benzene- 
sulphinic Acid.  By  E.  Baumanx  {Be,:,  24.  2272— 2277.— The 
author  discusses  the  results  obtained  by  Staffer,  Otto,  and  Autenrieth. 
StufFcr  (Abstr.,  I89l»,  987;  this  vol.,  p.  180)  has  shown  that  those 
disulphones  in  which  the  sulphone  groups  are  combined  with  neigh- 
bouring carbon  atoms  are  easily  hydrolysed  by  dilute  potash  with 
formation  of  sulphinic  acids.  These  sulphones  are  sharply  distin- 
guished from  the  sulphones  which  are  not  capable   of   hydrolysis,  or 
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are  liydroljsed  only  with  difficulty.  To  the  latter  belong  the 
disulphoues  which,  like  sulphonal,  contain  the  sulphoue  groups  com- 
bined with  the  same  carboa  atom,  or,  like  trimethylene  disulphone, 
contain  the  sulphone  groups  combined  with  carbon  atoms  which  ai'e  not 

neighbouring.       Thus,    propj'lene    disulphone,  Amr    -r^  u  '     f^d 

,.     ,  ,  CH.-SO.R 

ethylene  disulphone,     i        r<r\-o'  ^^'^  easily  hydrolysed  when  warmed 

with  dilute  potash,  whilst  trimethylene  disulphone,  CH2(CH2S02R)., 
is  not  altered  by  heating  with  concentrated  aqueous  or  alcoholic 
potash  on  the  water-bath  at  the  ordinary  pressure  :  only  when  heated 
in  a  sealed  tube  at  115 — 120°  with  alcoholic  potash,  does  hydrolysis 
takes  place. 

Many  sulphones  have  been  prepared  which  are  hydrolysed  as 
easily  as  ethereal  salts,  and  this  is  not  without  bearing  on  the  ques- 
tion whether  ethereal  salts  of  sulphinic  acids  exist  isomeric  with  the 
sulphones.  Otto  (Abstr.,  1888,  1231;  188o.  281)  has  prepared  a 
number  of  ethereal  salts  of  sulphinic  acids,  and  has  come  to  the  con- 

elusion  that  sulphones  are  represented  by  the  constitution  T>]>S-^r^ 

and    the    ethereal    salts   of    sulphinic    acids    by    the    constitution 

-DQ^SZZO.     These  ethereal  salts  of  sulphinic  acids  are  not,  however, 

known  in  a  pure  state.  If  substances  like  ethyl  sulphone  sulphonal, 
CMe(S02Et)./CH2"S03Et,  which  are  easily  hydrolysed  with  produc- 
tion of  sulphinic  acids  are  to  be  accepted  as  ethereal  salts  of  sulphinic 
acids,  they  must,  according  to  Otto,  have  a  constitution  different  from 
that  of  sulphonal,  which  is  one  of  the  sulphones  most  difficult  to 
hydrolyse.  This  view  cannot,  however,  be  accepted  until  the  difficultly 
hydrolysable  compounds  isomeric  Avith  the  former  have  been  prepared, 
which  will  be  the  true  stxlphoues.  If  the  ethereal  salts  of  sulphinic 
acids  contain  quadrivalent  sulphur,  on  oxidation,  they  ought  to  yield 
ethereal  salts  of  sulphonic  acids.  Otto  and  Rossing  (Trans.,  188ti, 
710)  have,  indeed,  described  experiments  in  which  they  obtained 
ethereal  salts  of  sulphonic  acids  from  ethyl  benzene-  and  toluene- 
oulphinate ;  they  did  not.  however,  employ  pure  substances.  The 
experiiuexjis  of  Stuffer  and  Autenrieth,  on  the  other  hand,  show  that 
their  ethereal  sulphinates,  ethyl  sulphone  sulphona-l,  and  similar 
compounds,  when  pure,  are  as  stable  to  oxidising  agents  as  the 
.sulphones  which  cannot  be  hydrolysed  or  only  with  difficulty. 

The  author  concludes  that  it  is  impossible  to  distinguish  between 
sulphones  and  ethereal  salts  of  sulphinic  acids,  and  that  the  constitu- 
tion   of    sulphinic    acid    is    correctly    represented     by    the    formula 

Tr>S<^/-v.     The   ease    with  which   tlie  sulphones  are    hydrolysed  is 

determined  by  the  position  of  the  sulphonic  groups  in  the  molecule 
of  the  organic  compound,  and  can  be  compared  to  the  unequal 
capacity  for  hydrolysis  displayed  by  the  halogen  substitution  pro- 
ducts. '  .  ^  -  ^^  ^^   ^^ 
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The  Synthesis  of  Indigotindisulphonic  Acid  Clndigo- 
carmine).  liy  R.  Knmetscii  {Hf-r..  24,  -JdxH — 2(tS".t). — Previous  to 
the  publication  of  Heyiimnu's  synthesis  (this  vol  ,  p.  lU(39j.  the  author 
liad  also  observed  that  phenylglycocine  is  converted  by  fuminj; 
sulphuric  acid  into  indigo-carmine;  he  differs,  however,  from.  Hey- 
mann  with  regard  to  the  manner  in  which  the  reaction  takes  place. 
The  latter  supposes  the  formation  as  an  intermediate  product  of  an 
iiidoxyl  sul|)hate,  which  then  undergoes  oxidation  at  the  expense  of 
the  sulphuric  anhydride  pi'esent,  whereas  the  author  believes  thfit 
the  reaction  proceeds  in  the  same  manner  as  in  Heiamann's  synthesis 
with  caustic  potash  and  phenylglyeocol,  the  elements  of  water  being 
withdrawn  from  the  latter,  with  formation  of  a  leuco-compound  (and 
in  this  case  with  simultaneous  sulphonation),  and  that  the  leuco- 
corapound  is  then  oxidised  by  the  oxygen  of  the  air.  The  first 
product,  like  the  leuco-compound  obtained  with  caustic  potash,  i.s 
very  unstable  in  acid  solution  ;  the  oxidation  only  takes  place  when  all 
free  sulphuric  anhydride  has  disappearerl.  and  tliat  it  is  really  the 
oxygen  of  the  air  which  causes  this  oxidation  is  confirmed  by  the 
fact  that  the  surface  of  the  mass  formed  in  the  reaction  becomes 
blue  on  exposure,  and  that  if  the  sulphuric  acid  added  as  a  diluent  is 
previously  aerated,  the  yield  of  indigo-carmine  is  increased.  The 
formation  of  sulphurous  anhydride  is  readily  accounted  for  by  the 
subsidiary  reactions  which  take  place  even  under  the  most  favourable 
conditions.  H.   Gr.   C. 

Action  of  Stannous  Chloride  on  Nitrophenylindazole- 
carboxylic  Acid.  By  L.  >ii;HL'i.HnyEii  (Anti'den,  264,  lV.)—lo2). — 
A  compound  of  the  composition  CuHuXfOt  is  foi'ined  Avhen  finely- 
divided  nitrophenylindazolecarboxylic  acid  (compare  Meyer,  Abstr., 
1889,  516)  is  heated  with  excess  of  an  alcoholic  solution  of  stannous 
chloride,  and  the  diluted  solution  treated  with  hydrogen  sulphide, 
filtered,  and  evaporated.  It  crystallises  from  hot  water  in  colourless 
needles,  melts  at  235',  decomposes  at  240^,  and  is  soluble  in  acetic 
acid ;  its  constitution  is  possibly  expressed  by  the  formula 

2  F.  S.  K. 

Benzidine  Colouring  Matters.  By  R.  Brasch  and  G.  Freyss 
{Ber.,  24,  1958 — 19(36) .^Dimethoxydimethylbenzidine 

[Me  :  NH2  :  OMe  =  2  :  4  :  5] 

is  prepared  from  nitroniethoxytoluene  [Me  :  NO3 :  OMe  =  1:2:4] 
by  reduction  in  the  usual  way.  The  metanitroparacresol  required  is 
obtained  by  dissolving  375  grams  of  paratoluidine  in  a  warm  mixture 
of  465  grams  of  52  per  cent,  nitric  acid  and  1900  grams  of  water, 
cooling,  adding  a  gecond  465  grams  of  the  acid,  diazotising  the  crys- 
talline magma  below  10°  with  a  solution  of  243  grams  of  sodium 
nitrite  in  500  grams  of  water,  and  afterwards  carefully  warming  in  a 
reflux  apparatus  until  the  decomposition  is  completed.     Under  these 
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conditions,  the  yield  amn-unts  to  78  per  cent,  of  the  theoretical.  The 
product  contains  a  small  proportion  of  dinitrocresol,  but  this  can 
readily  he  separated  after  raethylation  since  nitroniethoxytoluene  is 
volatile  with  steam  whilst  dinitiX)mefhoxvto]uene  is  not. 

Azoxyparametlnxytolneiie,  CioHisX,.03,  is  formed  when  metanitro- 
paramethoxytoluene  dissolved  in  methyl  alcohol  is  heated  with  the 
theoretical  quantity  of  sodium  methoxide  on  a  water-bath  for  48 
hours.  It  crystallises  from  methyl  alcohol  in  compact,  .sulphur- 
yellow  prisms,  melts  at  1-43 — 149^,  aud  is  reaiily  soluble  in  benzene, 
alcohol,  and  acetic  a  -id. 

Azoparamethoxytuluene,  CigHis^oOo,  is  prepared  by  reducing  meta- 
nitroparamethoxycoluene  either  in  10  per  cent,  methyl  alcohol  solu- 
tion with  an  excess  of  5  per  cent,  sodium  amalgam,  or,  preferably, 
■with  the  calculated  quantity  of  stannous  chloride  and  aqueous  soda 
(compare  "Witt,  Abstr.,  1886,  145).  It  can  also  be  obtained  by  add- 
ing the  calculated  quantity  of  diazotised  metaraidopai^amethoxy- 
toluene  to  a  strongly  alkaline  solution  of  paracresol  and  methylating 
the  resulting  azo-compound.  It  crystallises  in  large,  well-formed 
scarlet-red  prisms,  melts  at  178 — 179°,  is  .sparingU-  soluble  in  alco- 
hol, readily  soluble  in  acetic  acid,  chloroform,  and  benzene,  and  on 
reduction  with  a  considerable  excess  of  sodium  amalgam  is  converted 
into  metanaidoparamethoxytoluene. 

Oithodiinethoxymetatolidine, 

O.Me-C5HoMe(NH,)'C6H2Me(XH2)-OMe 

[MerXHorOMe  =  2:4:5],  is  prepared  by  adding  the  calculated 
quantity  of  stannous  chloride  to  a  hut,  hydrochloric  acid  solution  of 
the  azo-compound.  It  crystallises  in  silvery-white  scales,  melts  at 
156 — 157%  and  dissolves  slightly  in  water,  but  very  readily  in  alcohol. 
AVhen  diazotised,  it  yields  with  /3-naphtholdisulphonic  acid-R., 
a-naphthol-a-suiphouic  acid  and  naphthionic  acid  dyes  which  vary  in 
shade  from  violet-red  to  red,  and  are  almo.st  destitute  of  affinity  for 
unmordanted  C(jtton.  These  results  ai'e  of  interest,  since  the  tetrazo- 
colouring  matters  derived  fix>m  orthodimethoxymetanisidine,  like 
those  from  orthanisidine,  are  direct  cotton  dyes,  whilst  those  from 
orthodimethylmetatolidine  have  hut  little  affinity  for  unmordanted 
cotton  (Noe.ting  and  Strieker,  Ber.,  21,  3138).  W.  P.   W. 

Anilidoacrldines  and  Hydroxyacridines.  ByE  Besthorn  and 
W.  Clktmax  {Ber.,  24,  2039—2048). — In  Bernthseu's  synthesis  of 
acridine  derivatives  (Abstr  .  1884,  1356),  diphenylamine, 

is  acted  on  bv  formic  acid  in  presence  of  zinc  chloride,  with  formation 

N_ 
of  acridine,  CeHi-cC^  I  ^CeHj.     The  authors  treated  diphenylmetadi- 

amidobenzene.  CcHi-NH-CHi-XH-CgHs,  in  a  similar  manner,  hoping 
to  obtain  a  double  acridine  of  the  formula 

C.H.<^~>C.H=<T->CA. 
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They  find,  however,  that  only  one  anilido-o-roup  takes  part  in  the  re- 
action, and  that  au  anilidoacridine  having  the  constituLiou 

C.H,<V>CeH3-NHPh 
Lid 

is  formed.  Similar  compounds  containing  an  alkyl  group  in  the 
meso-position  may  be  obtained  by  substituting  other  acids  for  formic 
acid,  and  all  these  compounds  when  treated  with  hydrochloric  acid 
under  pressure  \ield  the  corresponding  hydroxy-derivativcs.  Whether 
the  anilido-  and  hydroxy-gntups  occupy  the  ortho-  or  para-position  to 
the  methenyl  group  in  the  central  nucleus  has  not  yet  been  proved. 

To  prepare  anilidoacrvHne,  CigHnNo,  diphenylmetadiamidobenzene 
(5  grams),  zinc  chloride  (10  grams),  and  90  per  cent,  formic 
acid  (5  firamsj  are  heated  for  4 — 5  hours  at  250".  The  product  is 
dissolved  in  hot  alcohol,  the  latter  almost  completely  evaporated,  and 
the  residue  poured  into  water.  The  red  flakes  wliich  separate  are 
warmed  with  very  dilate  sulphuric  acid,  and  filtered  from  resinous 
matter;  the  sulphate  separates  out  on  cooling,  and  is  treated  with 
aqueous  soda,  extracted  with  ether,  the  extract  dried  with  potash, 
evaporated,  and  the  residue  recrystallised  from  toluene.  It  forms 
compact,  brownish-red,  flat  needles,  melts  at  175 — 176°,  and  is 
fairly  soluble  in  alcohol,  less  readily  in  ether,  benzene,  and  toluene. 
]ts  salts  with  mineral  acids  are  red,  and  are  easily  soluble  in 
alcohol,  less  readily  in  water,  and  almost  insoluble  in  concentrated 
acids. 

N_ 
Hydroxi/acridine,  C6H4<[  •  ^CeHs'OH,  is  prepared  from  the  fore- 
CH 
going  compound  by  heating  it  with  hydrochloric  acid  at  250^.  The 
solution  is  made  alkaline,  separated  from  aniline  by  distilling  in  a 
current  of  steam,  filtered,  and  treated  with  hydrochloric  acid.  The 
hydrochloride  forms  small,  brownish-yellow  needles,  and  when  boiled 
•with  a  solution  of  sodium  carbonate  yields  the  free  hydroxyacridine 
in  yellow,  microscopic  needles  melting  at  250^.  It  forms  readily 
soluble  salts  with  both  mineral  acids  and  alkalis,  and  is  reduced  to 
acridine  by  heating  with  zinc-dust. 

X 

Anilidomethylacridine,  C6H4<^  i        ^-CeHs-NHPh. — To  prepare  this 

CMe' 

compound  it  is  best  to  convert  the  diphenylmetadiamidobenzene  into 

the  diacetyl  compound  and  treat  the   latter  with  zinc  chloride.     It  is 

purified  in  a   similar  manner  to  the  anilidoacridine,  and  crystallises 

from  toluene  in  fascicular  aggregates  of  brownish-red  needles,  melts 

at   215 — 216°,  and  is  readily  soluble   in    methyl    alcohol    and    ethyl 

alcohol,  sparingly  in  ether  and  benzene.    The  corresponding  hydroxy- 

tnethylacridine,  Ci3H7MeX"OH,  crystallises  in  microscopic,  red  needles 

and  'melts    at    250°;    its    hydrochloride,    CisNH^Me-OH^HCl  -f  H^.O. 

forms  beautiful  yellow  needles. 

]sr 

AnilidaphenylacridDie,  C6H4<^  I        ^CsHa-NHPh,  is  obtained  from 

CPh 

dibenzoyldiphenylmetadiamidobenzene  by  heating  it  wnth  zinc  chloride, 

aad  also  crystallises  from  toluene  i;i  fascicular  aggregates  of  brownish- 
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red  needles.  Tt  melts  at  106 — ^107°,  and  dissolves  readi'j  in  alcohol, 
ether,  and  benzene,  the  dilute,  ethereal  solution  showins:  a  greenish 
fluorescence.  The  corresponding  hydroxi/phenylacridine,  Ci^NHTPh'OH, 
is  a  red,  niicrocrvstalline  powder  ;  its  hydrochloride,  Ci9Hj3NO,HCl, 
forms  very  liistrous,  golden-yellow  plates,  and  the  sodium  salt  crystal- 
lises in  a  like  manner. 

Anilidoacridijlbenzoic  acid,  N('    "    ''  ^ ^C'CeHi'COOH,    is   ob- 

tained  by  simply  heating  together  phthalic  anhydride  and  diphenyl- 
roetadiamidobenzene  without  addition  of  zinc  chloride.  It  forms 
small,  red  crystals,  and  is  almost  insoluble  in  the  usual  solvents,  with 
the  exception  of  acetic  acid.  It  melts  above  300°,  and  yields  salts 
"v\"itli  mineral  acids  which  are  almost  insoluble  in  water,  but  may  be 
recrystallised  from  absolute  alcohol.  Its  sodium  salt  forms  white, 
glistening  plates.  When  heated  with  hydrochloric  acid  at  250°,  it 
yields  hydroxyacridi/lhevzoic  acid,  Ci3NH-(OH)'C6H4'COOH,  which 
melts  above  260'^,  and  has  a  weak  basic  character,  forming  salts  which 
are  dissociated  by  boiling  water.  Its  salts  with  alkalis  are  soluble  in 
water,  the  solutions  showing  a  slight  greenisti  fluorescence. 

H.  G.  C. 

Diphenylene  Oxide.     By  P.  Galewsky  (Annalen,  264,   187 — 

193). — Acetyldiphenylene  oxide,   I        ""^O,  can  be  obtained  by  gradu- 

CeHaAc 
ally  adding  aluminium  chloride  to  a  carbon  bisulphide  solution  of 
diphenylene  oxide  and  acetic  chloi'ide ;  it  crystallises  from  dilute 
alcohol  in  long,  colourless  needles,  melts  at  80 — 81°,  boils  above 
350",  and  is  readily  soluble  in  alcohol,  ether,  chloroform,  light  petr- 
oleum, benzene,  and  gJacial  acetic  acid,  but  insoluble  in  water.  The 
oxime.  CuHnNO..,  crystallises  from  alcohol  in  iiacreoug  plates  or 
ne(dles,  melts  at  145 — 146",  and  is  readily  soluble  in  most  ordinary 
solvents  except  water,  in  which  it  is  insoluble.  The  hydrazone, 
CjoHie^oO,  separates  from  alcohol  in  yellow^ish-brown  prisms,  melts  at 
132 — 133"  with  decomposition,  and  is  soluble  in  alcohol,  ether,  &c., 
but  insoluble  in  water. 

Diamidophenylene  oxide,    '^    '^  '  ^•O,  crystallises  from  alcohol 

CeHsC^H..) 

in  yellow  needles  and  melts  at  188° ;  the  acetyl  derivative  is  a  colour. 
less,  crystalline  compound,  and  does  not  melt  when  heated  at  320°. 

F.  S.  K. 

Condensation  of  Benzaldehyde  with  Phenols.    By  A.  Risa- 

NOFF  (Chem.  Centr.,  18yl,  i,  662 ;  from  Bull.  Acad.  St.  Fetershourg, 
33,  461 — 468). — The  author  finds  that  benzaldehyde  forms  conden- 
sation products  with  phenols  in  accordance  with  Baeyer's  general 
reaction,  2  mols.  of  phenol  and  1  niol.  of  aldehyde  condensing  with 
loss  of  1  mol.  of  watei-.     The  rollowintj  compounds  are  described: — 

Paradihydroxytripheuyhnethane,  CHPh(CsH4'0H).j,  is  prepared  by 
adding  10  grams  of  benzaldehyde  and  178  grams  of  phenol  gradu- 
ally to  1 — 2  c.c.  of  sulphuric  acid  (4:  1  vol.  HoO).  and  after  allowing 
the  mixture  to  cool  3 — 4  c.c.  of  the   sulphuric  acid  is  added.     After 
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remaiiiiiicj  for  several  hours,  tlie  mixture  is  poui-ed  info  water,  filtered, 
the  precipitate  vashed  witli  hot  water,  any  uncliano-ed  benzahlehyde 
or  phenol  is  separated  bv  distillation  with  steam,  the  precipitate 
washed  with  benzene,  cj-vstallised  from  dilute  acetic  acid,  dissolved 
in  alcohol,  and  repreeipitated  by  water.  It  crystallises  in  needles, 
melts  at  IGO — 161°,  is  nearly  insoluble  in  light  petroleum  and  carbon 
bisulphide,  readily  soluble  in  hot  benzene,  alcohol,  i^lacial  acetic  acid, 
and  chloroform,  and  is  identical  with  O.  Fischer  and  Dobner's  com- 
})Ound.  If  it  is  warmed  with  bromine  water,  the  product  dissolved 
in  alcohol,  and  soda  solution  added,  a  blue  coloration  is  produced. 
The  ilia<:eiate,  prepared  by  means  of  anliydi-ous  acetic  acid  and  sodium 
acetate,  crystallises  from  acetone  in  rhombic  plates,  and  melts  at 
110 — 111°.  The  dibpiizoafe.  prepared  by  means  of  benzoic  chloride, 
crjstalli.ses  in  microscopic,  rhombic  plates,  and  melt  at  129—130°. 
It  i.s  sparincjly  soluble  in  alcohol,  readily  soluble  in  ether. 

Dinifrodihydro.rj/trij)heiiyiineth(ine,  Ci9Hio(X02)2(OH)o,  is  prepared 
by  the  action  of  nitric  acid,  sp.  gr.  1'5,  in  glacial  acetic  acid  solution. 
It  crystallises  from  alcohol  in  needles,  melting  at  133 — lol". 

PhenyldithymoLmethane,  CHPh(CioHi2*OHj2,  prepared  from  benz- 
aldehyde,  thymol,  and  sulphuric  acid,  melts  at  16oo — 166'5^.  It 
crystallises  from  alcohol  and  benzene  with  1  mol.  of  the  solvent, 
which  again  sepai-ates  on  drying.  With  bromine  water,  alcohol,  and 
potash,  it  gives  a  blue  colour  reaction  similar  to  that  obtained  with 
dihydroxytriphenylraethane.  The  diacetate  is  .soluHe  in  alcohol, 
readilv  soluble  in  chloroform  and  benzene,  and  melts  at  125 — 126°. 

J.  W.  L. 

Oximes  of  Asymmetrical  Ketones.  By  A.  Schafcr  {AunaJen, 
264,  lo2 — 160). — Various  asymmetrical  ketones  and  ketonic  acids 
have  been  investigated  for  the  purpose  of  determining  whether  their 
oximido-derivatives  exist  in  two  isomeric  modifications ;  it  has  been 
found  that  pyruvic  acid,  levulinic  acid,  acetophenone,  and  methyl- 
deoxybenzoin  yield  only  one  oxime,  whereas  parabromobenzophenone 
and  parametlioxybenzophenone  form  two.  Two  methods  were  em- 
ployed for  preparing  the  oximes ;  in  the  one  the  compound  was 
treated  with  hydroxy lamine  hydrochloride  in  dilute  alcoholic  solu- 
tion ;  in  the  other,  tlie  reaction  was  carried  out  in  presence  of  excess 
of  soda.  The  behaviour  of  the  oximes  with  Beckmanu's  mixture, 
and  on  heating  with  absolute  alcohol  at  160 — 170°,  was  also  investi- 
gated. 

Two  oximes  of  the  composition  CiaBn.XOBr  are  formed  when  a 
dilute  alcoholic  solution  of  parabromobenzophenone  (1  mol.),  hydroxyl- 
amine  hydrochloride  (3  mols.),  and  sodium  hydroxide  (9  mols.)  is 
kept  at  the  ordinary  temperature  until  the  a  Idition  of  soda  to  a  small 
portion  of  the  diluted  solution  produces  no  turbidity;  the  two  com- 
pounds can  be  separated  by  fractional  crystallisation  from  alcohol  or  by 
the  method  described  by  V.  Meyer  (this  aoI.,  p.  1181). 

The  one  melts  at  165 — 166  .  crA-stallises  from  dilute  alcohol  in 
colourless  needles,  and  is  completely  decomposed  by  concentrated 
hydrochloric  acid  at  100";  when  treated  with  Beckmanu's  mixture, 
it  yields  the  anilide  of  parabromobonzoie  acid.  The  acetyl  derivative, 
Ci5Hi20;.IsBr,   is   a    crystalline  compound   melting   at    160o'.     The 
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benzyl  derivative,  C2oH'i60NBr,  prepared  by  treating  the  oxime  witli 
soiiam  etlioxide  and  benzyl  chloride  in  alcoholic  solution,  melts  at 
89 — 90°,  and  is  decomposed  by  hydriodic  acid  with  elimination  of 
benzyl  iodide. 

The  second  isomeride  sinters  together  at  107°,  melts  at  110 — 111°, 
and  crystallises  from  dilute  alcohol  in  needles;  it  is  much  more 
readily  soluble  than  the  oxime  just  described,  and,  like  the  latter,  it 
is  completely  decom])osed  by  hydrochloric  acid.  When  heated  with 
alcohol,  it  is  more  or  less  completely  converted  into  the  isomeride  ac- 
cording to  the  duration  of  the  process,  but  it  is  not  changed  by 
passing  hydrogen  chloride  into  its  ethereal  solution.  The  acetyl 
derivative  is  crystalline,  and  melts  at  121°.  The  benzyl  derivative 
separates  from  alcohol  in  cry.stals,  melts  at  99 — 100°,  and  is  decom- 
posed by  hydriodic  acid  with  elimination  of  benzyl  iodide. 

The  two  isomeric  oximes  of  paramethoxybenzophenone  were  ob- 
tained in  like  manner  ;  they  have  recently  been  described  by  Hantzsch 
(this  vol.,  p.  445).  F.  S.  K. 

Oximes  of  Halogenated  Benzophenones.  By  E.  Hoffmann 
(Ainialeii,  264,  160 — 169). — The  metadibromobenzophenone  obtained 
by  bromiuating  benzophenone  (Derauth  and  Dittrich,  this  vol.,  p.  31A) 
is  a  symmetrical  compound  and  forms  only  one  oxime. 

Faradibro7nobenzophenone,  CiaHsBriO,  prepared  by  treating  a  carbon 
bisulphide  solution  of  bromobenzene  with  parabromobenzoic  chloride 
in  presence  of  aluminium  chloride,  separates  from  alcohol  in  colour- 
less plates,  melts  at  172 — 173°,  and  is  readily  soluble  in  ether.  When 
treated  with  hydroxylamine  under  various  conditions,  it  yields  only 
one  oxime;  this  compound  separates  from  dilute  alcohol  in  slender 
needles,  sinters  together  at  142°,  melts  completely  at  149 — 150°,  and 
has  the  composition  CisHyBroNO. 

Paradn'odohenzoplienune,  Ci.jHsliO,  is  formed  in  small  quantities 
when  a  carbon  bisulphide  solution  of  paraiodobenzoic  chloride  is  treated 
with  iodobenzene  in  presence  of  aluminium  chloride ;  it  ci-ystallises 
from  alcohol  in  yellowish  plates  and  melts  at  233 — 234°.  It  fonns 
only  one  uxime,  C13H9LNO,  which  crystallises  from  alcohol  in  slender 
needles  and  melts  at  171 — 173°. 

lodobenzophenoiie,  C13H9IO,  prepared  by  treating  benzene  with 
iodobenzoic  chloride  (m.  p.  77 — 78°)  in  presence  of  aluminium 
chloride,  separates  from  alcohol  in  ci-ystals  melting  at  102 — -103° ; 
when  ti-eated  with  hydroxylamine  in  alkaline  solution  at  the  ordinary 
temperature,  it  yields  two  isomeric  oximes  of  the  composition 
(^laHioINO :  the  one  crystallises  in  plates,  is  sparingly  soluble  in 
alcohol,  and  melts  at  178°  ;  the  other  crystallises  in  needles,  is  more 
readily  soluble,  and  melts  at  i32 — 134°;  the  latter  is  converted  into 
the  former  when  it  is  lieated  for  about  12  hours  at  145°. 

F.  S.  K. 

Metabromobenzophenone  and  its  Oximes.   By  W.  Kottenhahn 

(Annalen,    264,    170— 174.).— .A[cfabromabeiiznphe7ione,   CeH^Br'COPh, 

can  be  prepared  by  treating  metabromobenzoic  chloride  with  benzene 

.    in  presence  of  aluminium  chloride;  it  crystallises  from  dilute  alcohol 

in  needles  and  melts  at  77°. 
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Two  isomeric  nximes,  of  tlie  constitution  C6K4ni"CPli;X*OH,  are 
formed  wlien  metabromobenzophenone  is  treated  with  iivdroxylamine 
in  alkaline  solution  at  tlie  ordinary  temperature  ;  on  diluting  with  a 
large  volume  of  water,  the  a-oxime  is  deposited,  whilst  the  /3-com- 
pound  remains  in  solution  and  can  be  precipitated  with  hydrochloric 
acid. 

The  a-oxirae  crystallises  in  colourless  prisms,  melts  at  168°,  and  is 
decomposed  into  hydroxylamiue  and  metabromobenzophenone  by 
concentrated  hydrochloric  acid  ;  when  treated  with  Beckmanu's  re- 
agent, it  is  converted  into  vietabromohenzanUide,  a  colourless,  crvs- 
talline  compound  melting  at  137°.     Its  acetyl  derivative, 

CfiH^Br-CPhlN-OAc, 

melts  at  89*5°,  and  its  benzyl  derivative  at  7;}°. 

The  /3-oxime  forms  large,  yellow,  cubic  crystals,  melts  at  134°.  and, 
like  the  a-componnd,  is  decomposed  by  concentrated  hydrochloric 
acid  ;  when  heated  at  about  150°  for  two  days,  it  is  almost  completely 
converted  into  the  a-oxime,  and  on  treatment  with  Beckmann's 
mixture  it  is  transformed  into  henzoylmetahromanilide,  a  crystalline 
compound  which  melts  at  120°.  Its  acetyl  derivative  melts  at 
78 — 79° ;  its  benzyl  derivative  crystallises  from  alcohol  in  slender 
needles,  melts  nt  77°,  and,  like  the  corresponding  derivative  of  the 
a-oxime,  is  decomposed  by  hydriodic  acid  with  elimination  of  benzyl 
iodide.  F.  S.  K, 

Symmetrical  Paradichlorobenzophenone  and  its  Oxime.  By 
M.  DiTTRiCH  (Aii7ialen,  264,  17-4 — 178;  compare  Demuth  and 
Dittrich,  this  vol.,  p.  315). — Symmetrical  paradichlorobenzophenone, 
CisHsCIo,  is  best  prepared  by  gradually  adding  a  mixture  of  chloro- 
benzene  and  chlorobenzoic  chloride  (m.  p.  16°)  to  warm  carbon 
bisulphide  containing  aluminium  chloride  in  suspension,  and  then 
heating  the  whole  for  about  two  days;  it  crystallises  from  alcohol  in 
thin,  colourless  plates  melting  at  144 — 145°.  The  oxime,  C13H9NOCI,., 
crystallises  from  alcohol  in  small  needles,  sinters  together  at  133°, 
melts  at  135°,  and  is  only  moderately  easily  soluble  in  alcohol  and 
sparingly  in  alkalis  ;  when  heated  with  concentrated  sulphuric  acid 
at  100°,  it  is  transformed  into  paracldoroben-wylparachloranilide, 
C13H9NOCI2,  which  crystallises  from  alcohol  in  thin  plates  meltino-  at; 
207 — 208°.     An  isomeride  of  this  oxime  could  not  be  obtained. 

F.  8.  K. 

Diphenylfurazan  and  some  Derivatives  of  Oximes.  By  F.  D. 
DoDGK  {Annalen,  QiQA,  178 — 187). — Diphenylfurazan,  prepared  by 
heating  a-benziledioxime  with  water  at  200 — 210°  (compare  Meyer 
and  Auwers,  Abstr.,  1888,  597),  melts  at  94°,  and  distils  with  partial 
decomposition,  yielding  benzonitrile,  phenylcarbimir^e,  and  a  com- 
pound melting  at  11(>°,  vphich  is  in  all  probability  dibenzenylazoxime, 
identical  with  the  substance  obtained  by  Beckmann  by  the  action  of 
sulphuric  acid  on  a-benziledioxime. 

A  (/??/vVro- com  pound,  of  the  composition  Ci4HsNoO(N'02)3,  is  ob- 
tained, together  with  a  substance  melting  at  132"",  when  diphenyl- 
furazan is  treated  with  a  mixture  of  concentrated  sulphuric  acid  and 
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fuminor  niij'ic  acid;  it  separates  from  glacial  acetic  acid  in  colourless 
crystals  and  melts  at  218 — 220°. 

An  energetic  reaction  takes  place  when  a-benziledioxime  is  heated 
■with  phosphorns  pentasulphide ;  benzonitrile  and  .small  quantities  of 
dibenzenvlazoxime  are  formed,  but  diphenvlfurazan  is  not  produced. 
When  phosphorus  pentasulpbide  is  added  to  a  warm  benzene  solution 
of  benzophenone  oxime,  a  very  energetic  reaction  ensues  and  tliio- 
benzanilide  (m.  p.  101 — 102'')  is  formed. 

Ammonium  thiophosphate,  0NHi-PS(0H)2,  is  deposited  in  yellow 
crystals,  mixed  with  sulphur,  when  acetoxime  is  treated  with  phos- 
phorus penti sulphide  in  carbon  bisulphide  solution,  the  insoluble 
product  extracted  with  alcohol,  and  the  alcoholic  solution  heated  to 
iDoiling;  it  separates  from  cold  water  in  large,  transparent,  seemingly 
monoclinic  prisms,  melts  at  146 — 150°  with  decomposition,  and  is 
readily  soluble  in  water,  but  only  SDaringly  in  alcohol,  and  insoluble 
in  ether  and  carbon  bisulphide.  It  decomposes  carbonates,  gives  a 
colourless  precipitate  with  lead  acetate,  and  is  decomposed  by  hot 
dilute  nitric  acid  with  separation  of  sulphur  and  formation  of  phos- 
phoi'ic  acid ;  it  is  also  decomposed  by  mercuric  oxide,  the  filtrate 
from  the  precipitated  mercury  sulphide  giving  all  the  reactions  of 
phosphoric  acid.  F.   S.  K. 

Tolylnaphthyl  Sulphides.  By  E.  Bourgeois  (/?er.,  24,  2264— 
2267). — The  method  of  preparation  consists  in  heating  the  bromo- 
toluene  with  the  lead  salt  of  naphthyl  mercaptan  at  225"^  for  six 
hours.  The  mixture  is  allowed  to  cool,  extracted  M'ith  ether,  the 
ether  evaporated  ofp,  and  the  product  fractionally  distilled  in  a 
vacuum. 

Paratohjl-ft-napliHiyl  sulphide,  C,;H4]\le"S'Cii,H7,  crystallises  from 
dilute  alcohol  in  small,  nacreous  leaflets,  melts  at  70*5°,  boils  at 
237'5°  under  12  mm.  pressure,  and  is  easily  soluble  in  ether  and 
carbon  bisulphide,  sparingly  in  alcohol. 

Paratolyl-cL-naphtlnil  sulphide  crystallises  from  alcohol  in  beautiful, 
lustrous,  clinorhombic  crystals,  melts  at  40"o°,  and  boils  at  233°  under 
12  mm.  pressure. 

Metatohjl-^-naphthyl  sulphide  crystallises  from  dilute  a,]cohol  in 
small,  white  needles,  melts  at  60°,  boils  at  236°  under  12  mm.  pres- 
sure, and  is  easily  soluble  in  ether,  carbon  bisulphide,  and  acetic  acid, 
sparingly  in  alcohol. 

Metatolyl-d-naphthyl  sulphide  is  a  yellow,  refractive  oil,  and  boils  at 
229'5 — 230°  under  12  mm.  pressure. 

0)'thutoi'yl-f3-naphiJiyl  sulphide  is  a  viscous,  yellow,  highly  refractive 
oil,  and  boils  at  232°  under  12  mm.  pressure. 

Orthoiolyl-a.-7iaphthyl  sulphide  is  an  oil  similar  to  the  ortho-/^- 
derivative,  and  boils  at  231°  under  12  mm.  pressure.  E.   C.  R. 

Ethyl-a-naphthylamine.  By  E.  Bambkrgek  and  C.  Goldschmidt 
(ller.,  24,  2409 — 2472). — Ethyl-a-naphthylaniine  reacts  in  the  normal 
way  with  diazo-compounds,  forming  azo-colours,  which,  on  reduction 
with  stannous  chloride  in  hydi'ochlorio  acid  solution,  yield  the  base 
originally  diazotised  and  etliyl-1  : 4-naphthylenediamine.     Plienylazo- 
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ethyl-a-naphtliylaniine  has  tlie  properties  described  by  Eicker  (tliis 
vol.,  p.  470).  Si'lph(>phe')iylaz<iethyl-a.-iMpJdIii/la7)ime  is  a  dark, 
carmine-red,  crystalline  powder  of  green  metallic  lustre,  wbich  dis- 
.solves  in  alcohol  M'ith  a  deep-red  colour,  in  concentrated  sulphuric 
acid  with  a  violet  colour,  and  in  alkalis  with  an  orange-red  colour; 
the  sodiiivi  salt,  CisHi6N:,'S0;(Na,  is  crystalline. 

IlJtln/l-i  :  4-naphthyleuediainiiie  hydrocldoridi',,  CioH,4N2,2HCl,  crystal- 
lises in  flat,  silvery  needles,  melts  above  800^  becomes  greenish  on 
exposure  to  air,  and  is  very  soluble  in  water,  sparingly  soluble  in 
concentrated  hydrochloric  acid.  The  base  forms  colourless,  oily  drops, 
having  an  odour  nf  crude  a-naphthylamine,  is  readily  soluble  in  hot 
water  and  the  ordinary  solvents,  and  on  exposure  to  air  and  light 
rapidly  becomes  dark  in  colour.  On  treatment  with  hydrochloric 
acid,  hydrogen  sulphide,  and  ferric  chloride,  it  gives  a  pale-brown 
colour;  with  aniline,  potassium  dichromate,  and  acetic  acid,  a  brownish- 
red  colour  which  on  boiling  becomes  d ark- claret ;  wath  potassium 
dichromate  and  metatolylenediamine  hydrochloride,  a  bluish-green 
colour  which  on  boiling  becomes  red;  and  with  bleaching  powder,  a 
flocculent  precipitate  of  a  chlorimide  Avhich,  on  treatment  with  an 
alcoholic  solution  of  aniline  and  hydnjchloric  acid,  gives  a  deep-red 
colour.  "  W.  P.  W. 

a/3-Benzenylnaphthylenediamine.  By  A.  Kolt,  [Anvnlen.  263, 
813— 815).— Fischer  and  Hepp  (Abstr.,  1887,  729,  1114)  have  shown 
that  a/3-ethenylnaphthylenediamine  is  formed  when  /:i-etlivlnaphthvl- 
araine  is  treated  with  amyl  nitrite  and  an  alcoholic  solution  of  hydro- 
gen chloride ;  the  authors  find  that,  under  the  same  conditions, 
/:J-beuzylnaphthylamine  can  be  converted  into  a^-beuzen ylnaphthylene- 
diamine,  identical  with  the  comjDound  prepared  by  Ehell  (Aunalen, 
208,  8'28)  from  /3-nitrobenzonaphth>lamide,  and  named  by  him 
anhydrobenzodiamidonaphthalene.  This  ba.se  separates  from  alcohol 
in  colourless  crystals,  and  from  methyl  alcohol  in  efflo'-escent  prisms 
containing  ^  niol.  CHjO;  it  melts  at  214°.  The  liydrocMoride, 
CnHj2N2,HCl,  crystallises  fi'om  hot  alcohol  in  colourless  needles. 

F.  S.  K. 

Derivatives  of  Lapachic  Acid.  Bv  S.  C.  Hooker  (Chem.  C'eutr., 
1891,  i,  409;  from  Froc.  Franklm  List.,  1890,  117— 124).— Bromo- 
lapachone  (Abstr.,  1889,  999),  like  lapachone,  reacts  with  nlkalis  with 
formation  of  dihydroxyhydrolapachic  acid.  By  the  action  of  dilute 
mineral  acids,  this  becomes  transformed  into  hydroxvlapachone,  which, 
when  redissolved  in  potash  and  the  solution  acidified  with  acetic  acid, 
again  forms  the  original  acid.  ' 

Bromolapachone  crystallises  in  two  different  forms,  plates  melting 
at  138"5°,  and  needles  melting  at  138° ;  of  these,  the  latter  appears  to 
be  the  more  stable,  for  the  plates  become  gradually  transformed  into 
the  needles.     Dihydroxyhydrolapachic  acid, 

OH-CiaH40,-CH(OH)-CHPrOH, 

melts  at  181 — 182°,  and  also  crystallises  in  two  modifications,  in 
prisms  and   in  masses  of   long,   thin  needles.     The  acid  forms  salts 
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which  are  not  decomposed  by  cafbonic  anhydinde.  Tn  the  absence  of 
mineral  acids,  dihydroxjhydrolapacliic  acid,  is  stable. 

Hydroxylapachone,  CioiiiO<i<^ ^ ^^CHPr,  forms  red   needles 

melting  at  201"5°,  With  bromine,  it  forms  no  additive  compounds, 
which  must  have  been  the  case  had  it  possessed  the  constitution 
ascribed  to  it  by  Paterno. 

When  treated  with  bromine  in  chloroform  solution,  lapachic  acid 
gives  five  different  compounds.  J.  W.  L. 

Boiling  Points  of  some  Compounds  of  High  Molecular 
Weight.  By  R.  Schweitzer  (Annalr}i,  264,  193— 196).— The  boil- 
ing point  of  anthracene  was  determined  Avith  the  aid  of  Meyer  and 
Goldschmidt's  air  thermometer  (fler.,  15,  141,  303),  and  found  to  be 
382"  as  the  average  of  two  experiments.  The  boiling  points  of 
varioits  other  organic  compounds  were  determined,  employing  a 
mercury  thermometer  filled  with  nitrogen  under  pressure,  and 
graduated  to  about  500°  ;  the  numbers  in  brackets  give  the  boiling 
points  found  in  this  way.  Anthracene  (351°),  retene  (394°),  phenyl- 
naphthylcarbazole  (454°),  ^dinaphthylamine  (483°),  tribenzylamine 
(380 — 390°),  fS-dinaphthyl  ketone  (464°),  a-naphthyl  phenyl  ketone 
(386°),  chrysene  (448°),  picene  (above  500°),  dianthryl  (above  500°), 
and  tetrahydroxyanthraquinone  (above  500°).  F.   S.  K. 

Oxidation  of  Alizarin-green  and  Alizarindigo-blue.  By  C. 
Graebe  and  A.  Philips  (Ber.,  24,  2297—2299).— The  authors  have 
obtained  a  tri-,  tetra-,  and  penta-hydroxyanthraquinoline  from  alizarin- 
green  and  alizarindigo-blue. 

Trih/droxi/anthraquinolijie  (hydi'oxyalizarin-blue)  is  contained  in 
the  portion  of  alizarin-green  which  is  insoluble  in  nitrobenzene.  It 
is  obtained  from  this  product  by  sublimation  in  bluisli-violet  needles; 
a  good  deal  is,  however,  carbonised.  It  can  also  l)e  obtained  from  the 
sulphonic  acid  contained  in  aiizarin-green  by  heating  it  with  hydro- 
chloric acid  at  180°. 

Tetrahydroxiianthraquinoline  is  obtained  in  small  quantities  by  ex- 
tracting alizarin-green  with  nitrobenzene,  and  also  from  alizarindigo- 
blue  by  sublimation. 

PentahydroJcyanthraquiiioUne  (trihydroxyaliznrin-blue)  is  the  chief 
constituent  of  alizarindigo-blue,  and  may  be  obtained  from  it  by  crys- 
tallisation from  nitrobenzene  and  acetic  acid,  or  by  heating  the 
crude  dye  with  benzoic  chloride,  and  hydrolysing  the  ethereal  salt  thus 
obtained. 

Alizarin -green  and  alizarindigo-blue,  when  oxidised  with  nitric 
acid  (1*35),  yield  quinolinic  acid.  Alizarindigo-blue  gave  50  per 
cent,  of  crude  quinolinic  acid ;  pure  pentahydroxyanthraquinoline 
gave  52"5  per  cent.  Alizarin-blue  sulphuric  acid,  obtained  by  the 
action  of  fuming  acid  on  alizarin-blue,  also  yields  quiTiolinic  acid 
when  oxidised  with  nitric  acid.  E.   C.  R. 

Terpenes  and  Ethereal  Oils.  By  0.  Wat.lach  (Amialen,  264, 
1 — 32). — When   bromine   (2  atoms)   is  gradually  added  to   a    well- 
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rooled  solntion  of  anhydrous  pinene  (1  mol.)  in  dry  carbon  tetra- 
i-ldoride,  the  halogen  is  immediately  absorbed,  but  traces  of  hydrogen 
bromide  are  evolved  ;  when  a  further  quantity  (2  atoms)  of  bromine 
is  added,  combination  takes  place  more  or  less  quickly,  according  to 
the  conditions  of  the  experiment,  and  hydrogen  bromide  is  again 
evolved ;  this  experiment  shows  that  pinene  can  comliine  directly 
with  only  2  atoms  of  bromine.  If,  after  adding  bromine  (2  atoms), 
the  carbon  tetrachloride  is  distilled  off,  a  considei-able  evolution  of 
liydrogen  bromide  is  observed,  and  there  remains  a  heavy,  dark- 
coloured  oil  ;  on  boiling  this  product  with  alcoholic  potash  for  several 
hours,  and,  after  evaporating  the  alcohol,  distilling  the  residue  with 
steam,  a  complex  mixture  consisting  principally  of  camphene,  pinene 
hydrobromide,  and,  perhaps,  very  small  quantities  of  cymene  and 
pinene  dibromide  collects  in  the  receiver,  and  there  remains  a  dark- 
coloured  residue  of  pinene  dibromide.  The  camphene  obtained  in 
this  way  is,  doubtless,  produced  by  the  action  of  the  alcoholic  potash 
on  pinene  hydrobromide,  the  formation  of  which  is  due  to  the  com- 
bination of  pinene  with  the  hydrogen  bromide  produced  in  the  original 
reaction. 

rinene  dibromide,  CioHisBro,  is  easily  obtained  in  a  pure  condition 
by  dissolving  the  residue  in  alcohol,  coolins"  the  solution,  and  recrys- 
tallising  tlie  precipitated  compound  from  ethyl  acetate.  The  vield  is 
only  small,  owing  to  the  complicated  natui'e  of  the  original  reaction, 
in  which  the  bromine  shows  a  greater  tendency  to  substitute  than  to 
form  additive  products  ;  in  this  respect,  pinene  shows  a  behaviour 
intermediate  between  that  of  aromatic  hydrocarbons  and  that  of 
other  terpenes.  Pinene  dibromide  is  very  sparingly  soluble  in  cold 
alcohol,  but  more  readily  in  warm  ethyl  acetate  and  chloroform,  from 
which  it  separates  in  colourless,  hexagonal  crystals  melting  at 
1(J9 — 170°;  it  sublimes  readily  when  heated  under  reduced  pressure, 
and  is  optically  inactive.  As  it  cannot  be  obtained  either  from  cam- 
phene or  from  pinene  hydrobromide  in  the  manner  described  above,  it 
must  be  regarded  as  formed  directly  by  the  combination  of  bromine 
with  pinene  ;  when  heated  with  aniline  at  180°  for  two  hours,  it  is 
converted  into  cymene. 

When  dextrorotatory  limonene  tetrabromide  (m.  p.  104 — 105°)  is 
boiled  with  an  alcoholic  solution  of  sodium  ethoxide  (3  mols.)  for 
6 — 7  hours,  and  the  solution  then  submitted  to  distillation  with 
steam,  a  heavy  oil  collects  in  the  receiver ;  this  product  could  not  be 
obtained  in  a  pure  condition  by  fractional  distillation,  but  the  results 
of  analyses,  and  a  study  of  its  properties,  show  that  it  has  the  compo- 
sition CioHisBr.  It  boils  at  14" — 145°  under  a  pressure  of  13 — 15  mm., 
has  a  sp.  gr.  of  1217  at  20°,  and  is  dextrorotatory;  it  combines 
immediately  with  bromine  (2  atoms),  yielding  an  oily  product,  and 
it  readily  undergoes  polymerisation  in  contact  with  concentrated 
sulphuric  acid,  being  converted  into  an  amorphous  compound  ; 
when  treated  with  a  saturated  glacial  acetic  acid  solution  of  hydro- 
e:en  bromide,  it  is  converted  into  dipentene  tetrabromide  (m.  p. 
123°). 

A.  further  investigation  of  the  behaviour  of  limonene  towards 
bromine  has  shown  that  when  4  atoms  of  the  halogen  are  employed, 
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hydrotren  bromide  is  invariably  evolved,  no  matter  whether  the 
operation  is  carried  out  with  moist  or  with  anhydrous  solvents. 

When  dextrorotatory  hmonene  tetrabromide  is  warmed  with 
excess  of  aniline  for  five  hours,  and  the  solution  then  boiled  over  the 
free  flame  until  the  reaction  is  at  an  end,  a  monalkyl  derivative  of 
benzene,  probably  propylbenzene,  cymene,  and  other  substances, 
the  nature  of  which  could  not  be  determined,  are  formed  in  small 
quantities. 

A  tribromide  of  the  composition  Ci(|Hi7Br3  is  produced  when  brom- 
ine (34  CO.)  is  gradually  added  to  a  solution  of  dipentene  dihydro- 
bromide  ("200  grams)  in  glacial  acetic  acid  (400  c.c.)  with  constant 
shakinof,  any  considerable  rise  of  temperature  being  avoided  ;  as  soon 
as  the  colour  due  to  free  bromine  has  completely  disappeared,  alcohol 
(3U0  c.c.)  is  added,  and  the  snlution  is  kept  at  a  low  temperature  for 
'24  liours,  when  the  tribromide  is  partially  deposited  in  crystals;  the 
oily  mother  liquors  are  mixed  with  water,  the  precipitated  oil  washed 
with  water,  treated  with  an  equal  volume  of  methyl  alcohol,  and  the 
solution  placed  in  a  freezing  mixture,  when  a  second  crop  of  crystals 
is  deposited;  a  further  quantity  of  the  crystalline  product  can  be 
obtained  by  repeating  the  process.  This  tribromide  is  precipitated 
from  its  solution  in  hot  ethyl  acetate  on  the  addition  of  methyl  alco- 
hol, in  colourless,  lustrous  plates,  which  melt  at  110°,  and  decompose 
at  a  higher  temperatui-e  with  evolution  of  hydrogen  bromide. 

A  luidrucarhon  of  the  composition  Cii,Hi„  isomeric  with  cymene,  is 
formed  when  the  tribromide  (50  grams)  just  described  is  lioiled  for 
about  15  minutes  with  a  solution  of  sodium  (12  grams)  in  alcohol 
(15(>  c.c).  It  is  a  colourless  liquid  boiling  at  183";  its  sp.  gr,  is 
U'863  at  20°,  and  its  refraction  no  =  r496y3  at  the  same  tempera- 
ture; it  combines  with  halogen  acids,  yielding  oily  compounds. 
When  treated  with  bromine  in  well-cooled,  alcoholic  glacial  acetic 
.icid  solution  until  a  permanent  yellow  coloration  is  produced,  it  is 
converted  iuto  a  ietrahromide  of  the  composition  CioHuBr4,  which  is 
deposited  iu  crystals  after  keeping  for  some  time.  This  compound 
separates  from  hot  ethyl  acetate  in  colourless,  asymmetric  crystals, 
a  :  6  :  c  =  0  393t)0  :  1  :  035557,  melting  at  154 — 155°.  The  mother 
liquors  from  the  tetrabromide  contain  small  quantities  of  a  compound 
melting  at  103 — 104°,  which  is  much  more  readily  soluble  in  ethyl 
acetate  than  the  tetrabromide,  with  which  it  seems  to  be  isomeric. 

Two  chlorides,  one  having  the  composition  Cn,H,-Cl3,  and  melting 
at  85 — 86°,  the  other  having  the  composition  CioHjeCh,  and  melting 
at  105°,  can  be  obtained  by  ti'eating  dipentene  dihydrochloride  with 
chlorine  ;  the  preparation  and  properties  of  these  compounds  will  be 
described  in  a  subsequent  paper.  -F.   S.  K. 

Constitution  of  Pinene.  By  G.  Wagxer  (Be;-.,  24,  2187—2190). 
— The  author  criticises  Wallach's  explanation  (this  vol.,  p.  1078)  of 
the  mechanism  of  the  reaction  which  takes  place  in  the  oxidation  of 
oil  of  turpentine  to  pinole  hydrate  (pinene  glycol);  he  considers  that 
the    con-ititution    of    pinene  is   probably   expressed    by  the    formula 

I     ^        1^       I       ,  which  affords  a  better  explanation,  not  onlv  of  the 
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hcliaviour  of  pinene  on  oxitlatior,  but  also  of  various  other  reactions, 
thau  the  formula  sucg't'.sted.  by  AVallach  does.  F.   S.   K. 

Derivatives  of  Cantharidin.  By  F.  Andeklixi  (Ber.,  24, 
1998— 20U0).— The  compound  CoHisNO:,  obtained  from  cantharidin 
by  the  action  of  ammonia  (Abstr.,  1890,  640)  is  now  regarded  as 
cautharidiniinide,  CioHioOalNH.  It  is  not  affected  by  prolonged  boil- 
ing with  caustic  alkalis  or  baryta,  yields  a  series  of  alkyl  derivatives, 
and,  when  heated  with  acetic  anhydride  at  230°  for  about  30  hours, 
is  converted  into  a  crystalline  acetyl  dei-ivative,  CioHuOaiXAc,  which 
dissolves  readily  in  alcohol,  ether,  and  benzene,  and  is  hydrolysed  by 
boiling  with  water  or  aqueous  alcohol. 

Cantharidin  viethijUmide,  CioHi20aiXMe,  is  obtained  when  can- 
tharidin is  heated  with  a  sligfht  excess  of  methylamine  in  raethvl 
alcohol  solution  at  140 — 145°  for  5 — 6  hours,  and  when  cantharidin- 
imide  is  heated  with  the  calculated  qnantity  of  sodium  carbonate,  an 
excess  of  methyl  iodide,  and  10 — 12  times  the  amount  of  methyl 
alcohol  at  100°.  It  crystallises  from  water  in  long,  colourless,  rhom- 
bic needles,  a  :  h  :  c  =  0-57497  :  1  :  0'74685,  and  melts  at  125°. 

Cantharidin  ethylimide,  CioHijOalXEt,  prepui-ed  either  from  can- 
tharidin or  cantharidinimide,  crystallises  in  colourless,  i-hombic  forms, 
a:h  :  c  =  052346  :  1  :  078677,  melts  at  105°,  and  is  readily  soluble 
in  the  ordinaiy  solvents. 

Cantharidin  amylimide,  C|oHi203"lN'Ay,  crystallises  with  difficulty, 
melts  at  46°,  and  is  soluble  in  alcohol,  ether,  and  benzene,  in-soluble 
in  water. 

Cantharidin  allylimide,  CioHuOa  XC3H5,  cry.stallises  in  monoclinic 
forms,  a  -.h  :  c  =  028226  :  1  :  059433,  ^  =  67°  35',  melts  at  80°, 
and  is  soluble  in  water. 

Canthnridin  pheiiylimiJe,  CloHisOslNPh,  crvstallises  in  monoclinic 
forms,  a  :b  :  c  =  27798  :  1  :  19818,  (3  =  89°  40',  melts  at  129°,  and 
is  readily  soluble  in  alcohol,  ether,  and  benzene,  but  insoluble  in 
water. 

Cantharidin  a-naphthylimide,  CioHisOslNCioH,,  crystallises  from 
acetone  in  lustrous,  monoclinic  forms,  a  -.h  :  c  =  0'55814  :  1  :  Iv53l0, 
fi  =z  83°  59',  and  is  readily  soluble  in  the  oi-dinary  solvents,  but  in- 
soluble in  water. 

In  addition  to  the  methods  already  described  for  that  purpose  (com- 
pare Hoinolka,  Abstr.,  1886,  723),  cantharic  acid  can  also  be  prepared 
by  dissolving  cantharidin  in  5  times  the  qnantity  of  chlorosulphonic 
acid,  and,  after  four  hours,  pouring  the  solution  on  to  ice,  neutralising 
with  barium  carbonate,  and  treating  the  filtrate  with  the  requisite  quan- 
tity of  dilute  sulphuric  acid.  Cantharic  acid  crystallises  in  rhombic 
forms,  a  :  b  :  c  —  0'96218  :  1  :  0*68658,  and  its  oxime  (Homolka,  loc. 
cit.)  in  monoclinic  forms,  a  :  b  :  c  =  1-0772  :  1  :  1-24' '2,  /3  =  8'7°  1'. 
^Yhen  heated  at  180°  for  7 — 8  hours  with  a  saturated  alcoholic  solu- 
tion of  ammonia,  it  is  converted  into  a  compound  C10H13NO3,  Avhich 
melts  at  187°,  dissolves  readily  in  the  ordinary  solvents,  and  is  isomeric 
with  cantharidinimide. 

Isocnitharidin,  Ci(jHi204,  is  formed  when  1  part  of  cantharic  acid  is 
heated  with  4 — 5  parts  of  acetic  chloride  at  135°  for  three  hours.     It 
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crystallises  in  nionoclinic  forms,  a  :  b  :  c  =  1'0"27;^)  :  1  :  117'.'5,  /3  —■  59', 
melts  at  75—76°,  and  is  readily  soluble  in  alcohol,  etlier,  and  benzene, 
but  only  sparingly  in  boiling  water. 

Isocantharidic  acid,  CmHuOs  -f-  HoO,  is  obtained  by  boiling  the 
aqueous  solution  of  isocaTitharidin  for  tliree  hours  until  it  no  longer 
becomes  tnrbid  on  cooling.  It  cry.stallises  in  crusts,  loses  its  water 
of  crystallisation  at  10U°,  melts  at  158°,  and  at  163°  is  converted  into 
an  anhydride  which  melts  at  75 — 76°,  and  is  reconverted  into  the 
acid  by  boiling  with  water.  It  is  a  bibasic  acid.  The  silver  salt,  with 
3  mols.  HoO,  and  the  barium  salt,  with  5  mols.  HoO,  are  descril:)ed ; 
the  methyl  salt,  doHioOsMe.,,  melts  at  81 — 82°,  is  volatile  without  de- 
composition, and  dissolves  in  water  and  ether.  W.  P.  "W. 

Gentisin.  By  S.  v.  Kostaxecki  (Chem.  Cenfr  ,  1891,  i,  587;  from 
Sclnveiz.  Wochenschr.  Phurm.,  29,  59 — 60). — By  boiling  gentisin  with 
h^'driodic  acid,  methyl  is  eliminated  with  formation  of  geiiiise'in, 
CsHgOs.  It  crystallises  in  fine,  straw-coloured  needles  with  2  mols. 
H.,0,  which  again  separate  at  100°,  the  colour  deepening  at  the  same 
time.  By  boiling  with  anhydrous  acetic  acid  and  anhydrous  sodium 
ar-etate,  triacetylgentisehi,  C13H5O3AC3,  is  formed.  It  crystallises  in 
large,  lustrons  needles,  sparingly  soluble  in  alcohol,  readily  soluble  in 
glacial  acetic  acid.  This  compound  proves  the  presence  of  three 
hydroxyl  groups  in  gentisein.  Ci3H50n(OH)3,  and  that  gentisin  is  a 
methyl  ether  of  gentisein,  Ci3H50,(OMe)(OH)3.  J.  W.  L. 

Derivatives  of  Piperidine.  By  E.  Lellma^-is^  and  R.  Just 
T;er.,  24,  2U99— 2104;  see  also  Abstr.,  1887,  604  ;  18«8,  1107  ;  1890, 
1002). — l-Parafolyljnperidine,  C6H4Me  CoNHjo,  is  obtained  by  heating 
piperidine  with  bromotoluene  for  10  hours  at  270°  ;  the  portion  boil- 
ing at  260-^275°  is  separated  from  admixed  bromotoluene  by  dis- 
solving in  acid,  extracting  with  ether,  and  reprecipitating  the  base 
with  alkali.  It  is  a  pale-yelloAv,  oily  liquid,  boils  at  262°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  and  forms  a  crystalline 
ylaiinochloride.  (CsHiMe-CsXHiolKHoPtCle,  which  is  partially  decom- 
posed on  warming  in  aqueous  solution. 

l-ParabromopJienylpiperidl7ie,  CeHiBr-CsNHio,  is  prepared  in  a 
similar  manner  from  paradibromobenzene.  It  crystallises  from  ether 
in  bi'ownish  plates,  and  melts  at  75°.  Its  hydrobromide  forms  com- 
pact crystals.  Hcxachlorobenzene  is  also  acted  on  by  piperidine  at 
250 — 260°,  three-fifths  of  the  chlorine  being  converted  into  hydro- 
chloric acid  in  10  hours. 

It  has  been  shown  in  the  previous  papers  that  chloro-  and  bromo- 
nitrobenzenes  of  the  ortho-  and  paia-series  readily  combine  with 
piperidine,  whilst  the  meta-compounds  are  not  acted  on.  This  pro- 
pel ty  may  be  employed  for  isolating  the  latter  from  a  mixture  with 
ortho-  and  para-compounds,  and  also  for  ascertaining  whether  such  a 
nitro-compound  is  a  meta-derivative  or  not.  Thus,  from  the  mixture 
obtained  by  nitrating  parabromotoluene,  the  compound 

C6H3Me(NO,)Br  [1:2:4] 

may  be  readily  isolated  by  heating  with  pipeiidine  and  warming  the 
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product  with  conpentraterl  hydrochloric  acid,  which  dissolves  out  the 
compound  C6H3Me(NO,)-C5^'H,o  [1:3:  4],  and  leaves  the  1:2:4- 
compound  as  a  crystalline  cake.  Ag^ain,  the  compound  obtained  by 
Fittig  and  Ahrens  {Aunah-n,  147,  31)  by  the  action  of  nitric  acid  on 
bromometaxylene  does  not  combine  with  piperidine,  and,  therefore, 
contains  the  nitro-group  in  one  of  the  meta-positions  to  the  bromine 
atoms.  If  the  nitration  be  carried  out  with  fumino:  nitric  acid, 
yellow  needles  of  dinitrohromomelaxijlene,  C6HMe2Br(N02)2,  are  ob- 
tained, which  melt  at  89°,  and  are  also  without  action  on  piperidine ; 
hence  it  has  probably  the  constitution  CH3 :  NO.  :  CH3 :  Br  :  NOo  = 
1:2:3:4:6. 

\-Orthamidoplienyl piperidine ^  XH/CeHi-CsNHi,,,  is  readily  obtained 
by  the  reduction  of  orthonitrophenylpipei^idine  with  stannous  chloride 
and  hydrochloric  acid,  and  forms  small  plates  which  melt  at  45"5^, 
and  are  soluble  in  most  organic  solvents.  The  stamiochloride, 
CnHi6N2,H2SnCl6,  crystallises  iu  needles  and  melts  at  217°.  When 
the  base  is  warmed  with  phenylthiocarbimide  in  alcoholic  solution,  it 
yields  piperidyl-\-thiocarhanilide.  NHPh'CS'KH'CsHi'CsNHio,  which 
forms  white  crystals,  and  melts  at  174°.  H.  G.  C. 

Behaviour  of  Piperidine  Bases  towards  Aromatic  Halogen 
Compounds.  By  E.  Lellmaxx  and  R.  Just  {Ber.,  24,  2l04-21u7). 
— In  continuation  of  their  iuvestig-ation  of  the  action  of  haloo^en  com- 
pounds  on  piperidine,  the  authoi'S  have  also  examined  their  action  on 
the  substituted  pipei'idiues.  They  find  that  the  attraction  between 
these  compounds  is  very  much  less  than  with  piperidine,  and  becomes 
smaller  the  nearer  the  alkyl  group  approaches  the  nitrogen  atom, 
and  the  larger  its  molecular  weight  is.  With  the  dipiperidyl  obtained 
from  nicotine,  the  reaction,  as  would  be  expected  in  the  case  of  a 
bi-acid  base,  takes  place  rather  more  readily  than  with  the  alkyl 
derivatives. 

O rtJtoparadinitroplienyl-o(.-met}iylpiperidi" e,  C6H3(N02)2*C5NH9Me,  is 
obtained  from  orthoparadiuitrorhlorobenzene  and  a-methylpiperidint-, 
and  forms  a  reddish  oil,  which  solidifies  after  remaining  for  a  long 
time,  but  could  not  be  obtained  pure.  Orthoparadinitropltenylconiine, 
C6H3(X02VC3NH9Pr'',  forms  crystals  which  melt  at  42°,  and  dissolves 
in  concentrated  hydrochloric  acid,  alcohol,  ether,  and  benzene.  JParu- 
■nitrophenyldipiperidyl,  X02*C6H4*C3XH9*C6NHio,  is  obtained  as  a 
thick,  brown,  aromatic-smelling  oil,  which  did  not  solidify,  whilst  the 
orthoparadtiiitropheiiyldipiperidyl,  C6H3(X02)2'C5NH9'C3XHio,  fonns 
a  yellowish-red  solid,  without  distinct  crystalline  form,  and  melts 
at  72 — 7G°.  It  is  soluble  in  alcohol,  ether,  and  light  petroleum 
and  yields  a  sparingly  soluble  crystalline  ptlatinocldoride, 

(C,6H,3N304)2,H2PtCl6. 

The  derivatives  obtained  from  the  substituted  piperldines  do  not, 
therefore,  show  the  power  of  crystallisation  in  such  a  mai'ked 
manner  as  the  corresponding  piperidine  compounds,  and  are,  on  this 
account,  much  more  ditfijult  to  purify.  H.  G.  C. 
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Introduction  of  Bivalent  Radicles  into  Plpsridine.  By  L. 
RiJOHEiMER  (Bei:,  24,  2186 — 2187). — A  compound  having  the  com- 
position CigHig^,  can  be  prepared  by  treating  benzoylpiperidine  with 
benzaldebyde  and  then  eliminating  tlie  benzoyl  gi'oup  from  the  con- 
densation product  thus  obtained;  it  melts  at  89°,  has  o,dy  feeble 
basic  properties,  and  is  probably  a  dibenzenvlpiperidine  of  the  con- 
stitution [(CHPh),  =  2:6].  The  hydrocMoride,  C,9H,9X,HC1,  crys- 
tallises from  benzene,  in  which  it  is  sparingly  soluble,  in  large  platos 
and  prisms,  melts  at  164'5 — 166°,  and  is  decomposed  by  water.  The 
iiitrate,  dgHigXjRXOs,  crystallises  in  colourless  plates,  and  melts  at 
96-5—98°. 

A  crystalline  base  can  also  be  obtained  from  the  condensation  pro- 
duct of  benzoylpiperidine  and  cuminaldehyde  in  like  manner,  but 
salicylaldehyde  yields  an  amorphous  compound ;  aldehydes  of  the 
fatty  series  seem  to  form  analogous  condensation  products. 

F.  S.  K. 

Derivatives  of  Homopiperidic  Acid.  By  W.  Aschax  {Ber.,  24. 
24-43 — 2450,  cf.  this  vol.,  p.  466). — Ethyl  '•{-phthalimidopropylniethyl- 
mnlunate,  CsH,02:X-[CH2]3-CMe(COOE't)2,  is  obtained  by  heating 
7-bromopropylphthalimide  (40  grams)  for  four  hours  in  a  reflux 
apparatus  with  an  alcoholic  solution  of  ethyl  sodiomethylmalonate, 
prepared  by  mixing  ethyl  methylma^onate  (28  grams)  with  a  solution 
of  sodium  (3v  grams)  in  10  times  its  weight  of  absolute  alcohol.  It 
is  an  oil  which  conld  not  be  purified  either  by  crystallisation  or  distil- 
lation. 

x-Metliylhonwpi'peridic  acid,  COOH-CHMe'[CH2]3'XH:,  prepared  by 
digesting  this  oil  Avith  about  5'5  times  its  weight  of  hydrochloric  acid 
(sp.  gr.  =  1"13)  at  170 — 175°  for  four  hours,  ciystallises  in  small,  flat 
prisms  or  scale«,  melts  at  168 — 170°  with  frothing,  or  at  157°  on  heat- 
ing very  slowlr,  and  is  readily  soluble  in  water,  but  insoluble  in 
absolute  alcohol  and  ether.  The  aqueous  solution  is  neutral  to  litmus, 
and  has  a  pure,  sweet  taste.  The  salts  with  bases  or  acids  are 
extremely  soluble,  and  can  be  crystallised  only  with  difiiculty.  The 
aurochloride  is  very  soluble  and  hygroscopic;  the  plativocldoridp, 
fCfiH,;t02X)3,H2PtClB,  crystallises  in  thin,  lustrous  scales,  decomposes 
at  190°  with  frothing,  and  is  easily  soluble  in  water,  but  insoluble  in 
alcohol  and  ether. 

ft-Methylp{peridone,   CH2<^ptt" pir  >XH,    is    obtained   when    sc- 

methylpiperidic  acid  is  heated  at  185°,  so  long  as  water  distils  over,  and 
the  residue  is  afterwards  distilled  at  249 — 250°.  It  crystallises  from 
light  petroleum  in  small,  but  well-formed,  colourless  cubes,  melts  at 
53'5 — 55°,  has  an  odour  resembling  that  of  coniine,  and  dissolves  readily 
in  all  the  ordinary  solvents  with  the  exception  of  cold  light  petroleum. 

/3-Ethylpiperidone  is  converted  into  an  oily  nitrnsomine  by  the 
action  of  nitrous  acid.  The  compound  is  very  unstable,  decomposing 
Avith  the  evolution  of  gas  even  at  the  ordinary  temperature,  and  when 
heated  at  115  — 117"  until  gas  is  no  longer  given  off,  yields  a-ethyl-?- 
valerolactone. 

^-Propylpiperidone  is  gradually  reconverted  into  a-propylhomo- 
piperidic  acid  by  boiling   with  hydrochloric  acid,  and  on   treatment 
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with  nitrous  acid  gives  a  yellow  oil,  having  the  properties  of  a  nitros- 
amine. 

/3-Bpnzylpiperi(lone  is  best  prepared,  by  heating  a  benzylhomo- 
piperidic  a<-i(l  in  quantities  of  10 — 12  grams  at  210 — 215^  until  water 
is  no  longer  given  off,  dissolving  tlie  residue  in  boiling  water,  and 
allowing  the  hot  solution  to  cool  slowly.  It  is  slowly  reconverted 
into  the  acid  by  boiling  with  concentrated  hj'drochloric  acid.  As 
already  stated  {loc.  cit.),  it  decomposes  at  100",  and  the  products  of 
the  decomposition  are  now  identified  as  nitrogen  and  a-benzvl-o- 
valerolactone.  On  reduction  with  sodium  in  boiling  amyl  alcohol 
solution,    /3-benzylpiperidone    is    converted    into    fS-beiizylpiperidine, 

CH2<^ppT piT^^^H-     This  base  is  an  oil  of  piperidine-like  odour, 

and  is  characterised  by  forming  a  sparingly  soluble,  crystalline 
piatinnchloride,  (Ci2HnN)2,H2PtCl6,  and  an  aurnchloride  which  melts 
at  138 — 140^,  and  is  readily  soluble  in  warm  water,  alcohol,  and 
ether. 

Ethyl  (3-phthaIimidnethylmalo7iate,  CgHjOolN-C  Hj-CH^-CHrCOOEt),, 
is  prepared  by  boiling  10  grams  of  /3-brometliylphthalimide  for  four 
hours  in  a  reflux  apparatus  with  an  alcoholic  solution  of  ethyl  sodio- 
malonate  obtained  from  10  grams  of  ethyl  maionate.  It  crystallises 
from  light  petroleum  in  colourless  scales  or  flat  prisms,  melts  at 
42 — 44°,  is  readily  soluble  in  the  ordinary  solvents,  and  when  digested 
with  tive  times  its  weight  of  hydrochloric  acid  (sp.  gr.  =  IL'S)  at 
170 — 18U°  for  three  hours,  is  converted  into  7-amidobutvric  acid. 

^W.  P.  W. 

Substituted  Ammonium  Compounds.  By  H.  Decker  (Ber., 
24,  1984 — 1987). — In  addition  to  the  methiodides  described  in  the 
previous  communication  (this  vol.,  p.  736),  the  author  has  endeavoured 
to  prepare  others,  and  finds  that  a  number  of  quinoline  derivatives  do 
not  combine  with  methyl  iodide  under  any  conditions,  thus  confirm- 
ing the  work  of  previous  observers.  The  position  of  the  substitnent 
has  a  mai'ked  influence  on  this  property,  and  the  evidence  tends  to 
show  that  when  a  radicle  is  present  in  the  position  "  1,"  a  methiodide 
cannot  be  obtained ;  thus,  2'-nitroquinoline  and  2'-nitro-3-methyl- 
quinoline,  which  form  methiodides,  no  longer  do  so  on  the  introduc- 
tion of  methyl  into  this  position.  The  property  is  seemingly  in  no 
way  dependent  on  the  relative  basicity  of  the  quinoline  derivatives, 
since  2'-nitro-l  :  3-dimethylquinoline  forms  stable  salts,  but  no  meth- 
iodide, whilst  2'-nitro-3-bromoquinoline  Hoes  not  give  salts  under  the 
ordinary  conditions,  but  combines  with  mehyl  iodide. 

To  prepare  the  methiodides,  3 — 4  hours  heating  at  100°  with  the 
theoretical  quantity  of  methyl  iodide  is  sufficient  for  most  quinoline 
derivatives  ;  a  higher  temperature  or  an  excess  of  methyl  iodide 
resulting  frequently  in  the  formation  of  insoluble  compounds  contain- 
ing iodine.  The  product  is  extracted  with  ether  or  benzene  to  remove 
any  unaltered  quinoline  derivative,  and  crystallised  from  water,  in 
which  the  methiodides  are  sparingly  soluble  in  the  cold.  The  method 
Ciin  be  employed  to  separate  l-qumoline  derivatives  from  those  which 
form  methiodides.  The  preparation  of  methiodides  is  recommended 
as  a  means  of  characterising  quinoline  derivatives  on  account  of  their 
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stability  and  characteristic  properties,  and  the  readiness  with  which 
thej  can  be  puritied.  W.  P.  W. 

Action  of  Hjrpochlorous  Acid  on  Bromoquinolines.     Bj  A. 

Weltkr  (/.  pr.  Chem.  [2],  43,  497 — 504). — The  formation  of  carho- 
stj^ril  by  the  action  of  hvpochlorous  acid  ou  quinoline  has  been  investi- 
gated by  Erlenme^^er  and  Rosenhek  (Abstr.,  1886,  244,  559),  and  by 
Einhorn  and  Lauch  (Abstr.,  1888,  501). 

Parahrnmocarbostyril  [Br  :  OH  =  3:2']  is  prepared  by  gradually 
adding  a  solution  of  3-bromoquinoline  (10  grams)  in  a  little  alcohol 
to  a  solution  of  boric  acid  (150 — 200  grams)  in  water  (1^  litres) 
contained  in  a  reflux  apparatus,  and,  when  it  has  nearly  all  dissolved, 
filtering  through  a  hot  filter  into  9  litres  of  water;  to  this  is  added  a 
solution  of  bleaching  powder  (1  part)  in  cold  water  (5  parts),  and 
after  24  hours  the  precipitate  is  filtei'ed,  and  dissolved  in  sodium 
hydroxide  ;  this  solution  is  cooled,  when  the  sodium  compound 
of  parabromocarbostyril  crystallises  out ;  it  is  again  dissolved  in 
sodium  hydroxide  and  decomposed  by  carbonic  anhydride,  whereby 
parabromocarbostyril  is  precipitated.  It  crystallises  from  alcohol  in 
beautiful  yellow  needles,  melts  at  269^  (uncoiT.),  and  dissolves  in 
alkalis,  concentrated  acids,  chloroform,  ether,  and  alcohol.  The 
potassium  and  ammonium  compounds  and  the  platiiiochloride  were 
obtained. 

'6  :  2' -Dibromoqitinoline  is  obtained  by  heating  parabromocarbostyril 
with  excess  of  phosphoric  bromide  for  two  hours  at  10<'°,  decomposing 
the  product  with  water,  neutralising  with  sodium  carbonate,  and  dis- 
tilling ;  it  crystallises  in  white,  volatile  leaflets,  melts  at  166 — 167°, 
and  dissolves  easily  in  alcohol  and  hydrochloric  acid.  The  platinu- 
chloride  was  obtained. 

Mefabroynocarbostt/ril  [Br  :  OH  =  2:2']  is  obtained  in  the  same  way 
as  parabromocarbostyril ;  it  crystallises  from  glacial  acetic  acid  in  long, 
straw-like  needles,  and  from  alcohol  in  microscopical,  four-sided 
tables;  it  sublimes  unchanged  in  beautiful,  long  needles,  and  melts  at 
288°;  it  dissolves  also  in  chloroform  and  ether.  The  pJatinocJdoride 
and  the  sodium  and  potassium  compounds  were  obtained.  The  com- 
pound of  it  with  hypochlorous  acid,  CgHsNBrOCl,  crystallises  in  pale- 
red  needles,  and  melts,  when  sharply  heated,  at  194°. 

2  :  2! -JJibrovwquinoline  is  obtained  by  heating  metabromocarho- 
styril  with  phosphoi-ig  bromide  at  130 — 140°,  until  no  more  hydrogen 
bromide  is  evolved,  neutralising  with  sodium  carbonate,  dL-itilling 
with  steam,  and  fractionally  crystallising  the  product  from  alcohol  ; 
it  crystallises  in  colourless  needles  and  hexagonal  tables,  melts  at 
184°  (uncorr.),  and  dissolves  in  alcohol,  ether,  chloroform,  and  mineral 
acids ;  when  heated  with  aqueous  ammonia  at  200°,  it  is  converted 
into  metabromocarbostyril.  The  nitro-derlvative,  CgHiBrsNOoN, 
crystallises  in  small,  colourless  needles,  melts  at  180°,  and  dissolves 
sparingly  in  hot  water  and  ether,  but  easily  in  chloroform  and  con- 
centiated  mineral  acids.  The  corresponding  aH(«?o-derivative  was 
obtained. 

Anabromocarbostijril  [Br  :  OH  =  4:2']  is  prepared  in  the  same  way 
as  parabromocarbostyril ;  it  crystallises  m  beautiful  needles,  tnelts  at 
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300°,  and  dissolves  sparingly  in  alcohol.  The  potassiuvi  compound  is 
described. 

4  :  2' -DibromnqninoKne,  obtained  by  heatino;  annbromocarbostyril 
with  phosphoric  bromide,  crystallises  in  small  needles,  and  melts  at 
«6°. 

1-Bromoquiaoline  yields  an  additive  compound  with  hypochlorons 
acid  (compare  Einhoru  and  Lanch,  Abstr.,  1888,  502).  Decker  (this 
vol.,  p.  730)  has  investigated  the  action  of  hypochlorous  acid  on 
4'-broinoquinoline. 

Fourteen  of  the  21  isomeric  dibromoquinolines  are  now  known. 

A.  G.  B. 

Action  of  Chlorine  on  Hydroxy quinoline.  By  T.  Zincke 
(A7inaleu,  264,  lUG  —228). — The  cuui[iouuds  formed  by  the  action  of 
chlorine  on  pai'ahydroxyquinoline  ai'e  analogous  in  composition  and 
in  chemical  behaviour  to  those  produced  from  /:i-naphthol  in  like 
manner  (compare  Ziucke  and  Kegel,  Abstr.,  1888,  708  ;  1889,  205)  ; 
the  two  series  of  cotnpouiids  are,  therefore,  in  all  probability,  analo- 
gously constituted. 

CIdorhi/droxi/quinolme,  CgNHaChOH  [OH:  CI  =  3:4],  is  deposited 
in  the  form  of  its  hydrochloride  when  parahydroxyquinoline  is  treated 
with  chlorine  in  cold  glacial  acetic  acid  solution;  if  the  solution  is 
saturated  with  chlorine  and  then  kept  for  some  days,  tetrachloroketo- 
tetrahydroquiuoliue  is  also  formed.  The  two  products  can  be  easily 
separated  by  ti-eating  the.  crystalline  precipitate  with,  water,  in  which 
the  keto-derivative  is  insoluble;  the  hydrochloride  of  the  hydrox}'- 
compound  passes  into  solution,  and  is  reprecipitated  on  the  addition  of 
hydrochloric  acid.  Chlorhydroxyquinoline  crystallises  in  long, 
slender,  almost  colourless  needles,  melts  at  198°,  and  sublimes  with- 
out decomposition  ;  it  is  soluble  in  alkaline  carbonates.  The  hydro- 
chloride, CgNHoC10,HCl,  crystallises  in  yellow  plates,  and  decomposes 
when  heated  above  2u0°.  The  platiaochlonde,  (C9NH6ClO)2,H2PtClc 
-f  2H,0,  crystallises  from  hot  hydrochloric  acid  in  slender,  yellow 
needles;  the  sulphate,  (C9NH6C10)2.H2S04,  is  a  yellow,  crystalline 
powder,  soluble  in  alcohol.  The  acetyl  derivative,  CgNHsChOAc, 
crystallises  from  dilute  alcohol  in  long,  colourless  needles,  and  melts 
at  102^ 

DicJilorhydroa'yquinoline,  C9NH4C'l2'OH  [CL  :  OH  =  2:4:  3],  is  most 
easily  obtained  by  boiling  tetx-achloroketotetrahydroqainoline  with 
an  aqueous  solution  of  sodium  hydrogen  sulphite.  It  crystallises 
from  alcohol  in  colourless,  lustrous  needles,  melts  at  217°,  and  sub- 
limes at  a  higher  temperature  ;  it  is  readily  soluble  in  alkaline  carb- 
onates, and,  when  treated  with  chlorine  in  glacial  acetic  acid  solution, 
it  is  converted  into  teti'achloroketodihydroquinoline.  The  hydror 
chloride,  C9NH5Cl20,HCl  -t-  2H2O,  is  a  yellow,  crystalline  compound, 
and  loses  its  water  at  120 — 130°.     The  platinochloride, 

(C9NH,Cl20)2,HoPtCl6, 

crystallises  in  yellow  needles,  and  is  very  sparingly  soluble  in  water, 
,but  more  readily  in  hot  dilute  hydrochloric  acid.  The  acetyl  deriva- 
tive, CgNHiClo'OAc,  separates  from  hot  alcohol  in  colourless  needles, 
and  melts  at  130°. 
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TrichlorJnjdroxT/quinoUne,  CgNH^ClsO  [Ch  :  OB.  =  1:2:4:3], 
is  obtained  when  tetrachloi^oketodihydroqiiiiioline  is  boiled  with  aii 
aqueous  solution  of  sodium  hydroo^'en  sulphite ;  it  crystallises  from 
hot  alcohol  or  benzene  in  slender,  colourless  needles,  melts  at  244'', 
and  is  only  sparingly  soluble  in  cold  alcohol ;  it  forms  stable  salts 
with  alkalis,  and,  when  treated  with  chlorine  in  glacial  acetic  acid 
solution,  it  is  converted  into  teti-achloroketodihydroquinoline.  The 
hydrochloride,  C9NH4C]30,HC1  +  HoO,  crystallises  from  hot  hydro- 
chloric acid  in  lemon-yellow  needles,  and  is  decomposed  by 
warm  water ;  the  platinochloride  forms  brownish-yellow  needles. 
The  acetyl  derivative,  CgXHaCls'OAc,  crystallises  from  hot  alcohol  in 
slender,  colourless  needles,  sinters  together  at  130°,  and  melts  at 
139^ 

CCL'CO 
Trichloroketodihydroquinoline,     CsNHs-cC^        "  I      ,    is    formed   with 

elimination  of  1  mol.  HCl  when  tetrachloroketotetrahydroqninoline 
is  slowly  heated  to  100°  with  water  ;  it  separates  from  a  mixture  of 
ether  and  light  petroleum  in  transparent,  well-defined,  seemingly 
monoclinic  crystals,  melts  at  105 — 106°,  and  is  readily  soluble  in  hot 
alcohol,  chloroform,  and  carbon  bisulphide  ;  it  seems  to  form  a  hydrate 
with  water,  and  it  dissolves  in  alkalis  yielding  a  brow^nish  solution, 
from  which  the  hydrochloride  of  dichlorhydroxyquinoline  is  pre- 
cipitated on  the  addition  of  hydrochloric  acid.  When  heated  with  an 
aqueous  solution  of  sodium  hydrogen  sulphite,  and  when  boiled  for  a  long 
time  with  water  or  dilute  acids,  it  is  converted  into  dichlorhydroxy- 
quinoline. The  hydrochloride,  C9NH4Cl30,HCl,  prepared  by  passing 
hydrogen  chloride  into  a  chloroform  solution  of  the  base,  crystallises 
in  small  needles,  and  decomposes  on  exposure  to  the  air. 

An ilidodichlorhydroxyquir, olive,  CsNjHioCLO  [NHPh  :  CL  :  OH  = 
1:2:4:  3],  is  deposited  in  red  needles  when  aniline  is  added  to  a 
cold  alcoholic  solution  of  trichloroketodihydroquinoline  ;  after  keeping 
for  12  hours,  the  solution  is  acidified  with  dilute  acetic  acid,  the 
insoluble  residue  dissolved  in  hot  alcohol,  reprecipitated  from  the 
Solution  with  hydrochloric  acid,  and  the  hydrochloride  obtained  in 
this  way  decomposed  with  sodium  acetcite.  The  base  exists  in  two 
forms,  both  of  which  melt  at  1.'j4°  ;  when  it  is  dissolved  in  hot  dilute 
alcohol,  and  the  solution  then  allowed  to  cool,  long,  colourless  needles 
are  deposited,  but  after  some  time  dark-orange,  cubic  crystals  separate 
trom  the  solution,  and  finally  the  colourless  needles  undergo  trans- 
formation into  the  dark  crystals  ;  if  the  latter  are  again  dissolved  in 
alcohol,  the  same  phenomena  are  observed.  Both  modifications  are 
readily  soluble  in  alcohol,  glacial  acetic  acid,  and  benzene,  but  more 
sparingly  in  light  petroleum  ;  they  dissolve  in  alkalis  yielding  an 
almost,  colourless  solution,  in  which  a  heavy,  white  precipitate  is  pro- 
duced on  the  addition  of  acetic  acid ;  this  precipitate  gradually 
changes  to  a  mass  of  small,  orange  crystals.  The  hydrochloride, 
Ci5NoHioCl.;0,HCl,  crystallises  in  brownish,  lustrous  prisms;  the 
platinochloride  is  decomposed  by  hot  water.  The  acetyl  derivative, 
CisNoHoClo'OAc,  crystallises  from  hot  alcohol  in  yellow  plates,  melts 
at  170°,  and  :s  sparingly  soluble  in  cold  alcohol. 
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CCl  "CO 
Tefmchlorokeiodihydroqnwoline,    C5NH3<^  I      ,  can  be  obtained 

bv  treating  dichlorhydroxy-  or  triehloroketodihydro-qninoHne  witli 
chlorine  in  glacifd  acetic  acid  solution  ;  the  product  is  puriGed  b^- 
recrystallisation  from  boiling  light  petroleum,  from  which  it  is  depo- 
sited on  coolinqr  in  light-yellow,  well-flefined  ))lates  melting  at  82 — 83". 
Tt  is  readily  soluble  in  ether,  chloroform,  benzene,  glacial  acetic  acid, 
hot  light  petroleum,  and  hot  alcohol,  and  it  dissolves  in  alkalis 
yielding  a  brown  solution,  which  quickly  changes,  first  to  green,  and 
then  to  deep  blue  ;  it  is  gi-adually  converted  into  trichlorhydroxy- 
qninoline  on  prolonged  hoilino^  with  dilute  alcohol  or  dilute  acids. 
The  ht/drnchloriiJp,  C9NH3CI4O.HCI,  is  crystalline,  and  decomposes  on 
exposure  to  the  air,  with  liberation  of  hydrogen  chloride. 
Avilidotrichloroketodihi/droquinoJine, 

CsXjHgCUO  [XHPh  :  CI  :  O  :  CI2  =  1  :  2  :  3  :  4], 

is  gradually  deposited  when  excess  of  aniline  is  added  to  a  solution 
of  tetrachloroketodihydroquinoline  in  cold  alcohol  ;  it  crystallises 
from  glacial  acetic  acid  in  brownish-yellow  prisms,  melts  at  2"0 — 202° 
■with  decomposition,  and  is  only  sparingly  soluble  in  alcohol  anrl 
glacial  acetic  acid,  and  insoluble  in  soda.  When  treated  with  stannous 
ch'oritle  in  or|acial  acetic  acid  .solution,  it  is  converted  into  the  anilide 
of  dichlorhydroxyquinoline  (see  above). 
Chloranilidoqinnoli7ieqninoneanilvJe, 

C.N^HmCIO  [XPh  :  CI  :  XHPh  :  0  =  1  :  2  :  3  :  4], 

is  formed  when  the  preceding  compound  is  boiled  with  aniline  in 
alcoholic  solution  or  treated  with  aniline  at  the  ordinary  temperature; 
it  crystallises  from  alcohol  and  glacial  acetic  acid  in  dark,  ruby-red 
plates  or  needles,  melts  at  180°  with  decomposition,  and  is  only 
sparingly  soluble  in  alcohol,  but  more  readilv  in  grlacial  acetic  acid 
and  berzene.  The  hydrochloride  crystallises  in  brownish,  lustrous 
plates,  and  is  decomposed  by  wat>er. 
Chlcrhyd  roxy  quinolinequinoneaniUde, 

CisX.HsClO^  [XPh  :  CI  :  OH  :  0  =  1  :  2  :  3  :  41, 

is  precipitated  when  the  preceding  compound  is  boiled  with  10  per 
cent,  soda  and  a  little  alcohol,  until  it  has  completely  dissolved,  and 
the  solution  then  acidified  with  acetic  acid.  It  crystallises  from  hot 
alcohol  in  deep-red  plates  or  needles,  melts  at  195°,  and  is  readily 
soluble  in  glacial  acetic  acid  and  hot  alcohol;  it  dissolves  in  soda 
with  a  brownish-red  coloration,  but  it  is  insoluble  in  sodium  carb- 
onate. 

Chhrhydro.ryqninolinequinonp,  C9XH4CIO3  [O2  :  CI  :  OH  =: 
1:4:2:  3],  can  be  obtained  by  boiling  chloraniliilo-  or  chlorhydroxy- 
quinolineqninnneanilide  with  alcoholic  hydrochloric  acid,  decom- 
posing the  hydrochloride  produced  in  this  way  with  sodium  carbon- 
ate, and  then  precipitating  the  product  with  acetic  acid.  It  crystal- 
lises in  dark,  reddish-brown  needles,  melts  at  about  280^  with 
decomposition,  and  is  readily  soluble  in  sodium  carbonate,  but  only 
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sparinsfly    in     the    ordinary    organic    solvents,       Ttie    hjdi'ochlorido 
crystallises  in  yellov\'isb,  lustrous  plates. 
Tetrachloroketotetrahydroquinoline  hydrate, 

is  the  final  product  of  the  action  of  chlorine  on  a  glacial  acetic  acid 
solution  of  parahydroxyquinoline.  It  is  a  light-yellow,  granular, 
crystalline  powder,  which  turns  brown  at  about  180°,  and  melts  at 
200°  with  decomposition ;  it  is  sparingly  soluble  in  the  ordinary 
solvents,  cannot  be  paiified  bv  recrystallisition,  and  when  heated 
with  water,  it  is  converted  into  dichlorhydroxvquinoline. 

F.   S.   K. 

Halogen  Alkyl  Compounds  of  Parahydroxyquinoline  and 
the  Derived  Quaternary  Ammonium  Bases.  By  A.  Claus  and 
H.  HowiTZ  (,/.  pr.  Chem..  [2],  43,  505— 530).— The  authors  havq 
already  shown  (Abstr.,  1890,  1323)  that  the  action  of  alkalis  on  the, 
halogen  alkyl  compounds  of  orthohydroxyquinoline  differs  from  that 
of  the  same  reagents  on  parahydroxyquinoline  ;  in  the  latter  case,  bases 
are  produced  which,  possess  all  the  characteristic  properties  of 
quaternary  ammonium  bases.  It  is  also  found  that  alkalis  and  moist 
silver  oxide  pi'oduce  the  same  bases  when  they  act  respectively  on 
parahydroxN'quinoline,  but  different  bases  wben  they  act  on  para- 
alkyloxyquinoiine.  The  first  portion  of  this  paper  is  devoted  to  the 
authors'  explanation  of  these  phenomena,  involving  some  remarks  on 
the  constitution  of  quinoline  and  isoquinoline  ;  for  the  appreciation  qf 
these  the  original  must  be  consulted. 

ParahydroxN'quinolme  methochloride  [OH  :  MeCl  =^  3  :  1]  {Inc.  cit.) 
loses  1  mol.  H^O  at  100°,  becoming  porcelain-like,  but  retaining  its 
crystalline  form ;  it  darkens  at  250°,  and  at  270 — 275^^  it  froths  up 
and  decomposes.     The  platinochloride  decomposes  at  255°. 

Parahydroxyquinoline  methosulphate,  (C9XU6*OH)2Me2S04,  obtained 
by  double  decomposition  from  the  metliiodide  and  silver  sulphate, 
crystallises  from  aqueous  alcohol  in  slender,  yelLnvish  needles,  with 
5  mols.  Hs.0,  which  are  lost  at  110°. 

ParaJiydroxyquinoline  methohydroxide,  C9XH6"OH,MeOH,  is  ob- 
tained by  the  action  of  alkalis,  ammonia,  or  moist  silver  oxide  on  the 
methyl  halogen  compounds,  or  by  decomposing  the  methosulphate 
with  barium  hydroxide.  It  is  very  soluble  in  water,  yielding  a  yellow 
solution,  from  which  it  crystallises  only  after  prolonged  exposure  over 
sulphuric  acid,  when  it  forms  bright-yellow,  flat  needles  (with  1  mol. 
H2O)  ;  it  dissolves  freely  in  hot  alcohol  to  a  reddish  solution,. from 
which  it  crystallises  on  cooling  in  beautiful,  yellow  prisms  (with  1  mol. 
HoO)  ;  both  solutions  are  strongly  alkaline.  It  is  quite  insoluble 
in  ether,  which  precipitates  it  in  yellow  needles  from  alcohol;  hot 
chloroform  dissolves  it  slightly  with  a  violet  colour.  It  loses  its 
water  of  crystallisation  at  l(iO — 110°,  becoming  nearly  black,  but  it 
does  not  fully  decompose  until  200°.  Hydrochloric  acid  converts  it 
into  the  methochloride.  When  it  is  exposed  over  sulphuric  acid  for 
14  d.tys,  it  loses  2  mols.  H.O,  Lejoming  parahydroxyquiiiulineiK ethyl- 
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hefaine,  CgXHsMeO  ;  this  retains  the  crystalline  form  of  the  metho- 
hydroxide,  but  is  dark  red  and  opaqne ;  it  is  very  hygroscopic, 
recombining  with  water  to  form  the  methohjdroxide.  The  metho- 
hvdroxide  absorbs  carbonic  anhydride  both  in  aqueons  and  alcoholic 
solution  very  readily,  the  solution  becoming  brighter  in  colour  and 
less  alkaline,  but  the  carbonate  which  is  probably  formed  could  not 
be  isolated ;  the  addition  of  ether  to  the  solution  precipitates  only 
the  methohydroxide. 

ParahyilroxyquinoUne  eihohrnmiile,  CgXH-j-OH-EtBr,  is  easily  ob- 
tained by  heating  the  components  for  several  hours  in  a  closed  vessel 
on  the  water-bath  ;  it  crystallises  in  large,  brilliant,  vitreous, 
anhydrous  tables  and  columns,  decomposes  at  240 — 245°,  and  dis- 
solves easily  in  alcohol  and  water. 

ParahyilroxyquinoUne  ethohydroxide  crystallises  in  amber-red, 
vitreous  prisms  and  columns  (with  1  mol.  HaO)  ;  it  is  very  similar 
in  properties  to  the  methohydroxide,  but  is  somewhat  more  soluble 
in  hot  chloroform  and  less  stable,  decomposing  at  140^. 

Paraliydroxyquinoline  benzyrhforide,  C9XH6'0H,C7H7C1,  obtained 
by  heating  a  mixture  of  benzyl  chloride  with  parahydroxyquinoline  in 
molecular  proportion  on  the  water-bath,  crystallises  in  massive,  colour- 
less tables  (with  1^  irols.  HnO)  ;  if  a  hot  concentrated  solution  of  it 
is  rapidly  cooled,  it  separates  as  a  yellowish  oil  which  crystallises  with 
difficulty;  it  loses  its  water  of  crystallisation  at  100'  and  melts  with 
decomp'\sition  at  235 — 237°.  The  platinochloride  is  described.  The 
benzylydi-oxide,  prepared  like  the  methohydroxide,  crystallises  from  a 
hot  aqueous  solution  in  brilliant,  red,  long  columns  or  short  prisms 
(with  2  mols.  H2O)  of  the  colour  of  potassium  dichromate ;  it  is 
sparingly  soluble  in  cold  water,  but  easily  soluble  in  hot  water  and 
alcohol  to  reddish-yellow,  strongly  alkaline  solutions;  it  is  insoluble 
in  ether,  but  sparingly  soluble  in  chloroform,  which,  however,  will  not 
extract  it  from  its  aqueons  solution  ;  it  melts  in  its  water  of  crvstalli- 
sation  at  100°,  and  decomposes  at  120 — 125°.  When  the  crystallised 
benzyhydroxide  is  exposed  over  sulphuric  acid  for  some  13  days,  it 
loses  3  mols.  H,0,  being  converted  into  the  a7ihydride,CgS Hs'O'CH.'^Fh, 
which  is  a  dark-red,  very  hygroscopic  powder ;  water  reconverts  it 
ir.to  the  hydroxide.  A.   G.  B. 

Homologues  of  Tetrahydroquiroline.  By  E.  Bamberger  and 
P.     WuLZ     (Bcr.,     24,     2055 — 2u76;. — Tetrahvdro-l-methylquinollne, 

CH  •PH 
C6H3Me<       "  I     ",  is  obtained  by  reducing  1-methylquinoline  with 

granulated  tin  and  hydrochloric  acid,  decomposing  the  stannochloride 
with  aqueous  soda,  distilling  in  a  current  of  steam,  and  extracting 
the  distillate  with  ether.  It  is  a  colourless  oil  which  has  a  penetrating 
odour,  boils  at  255 — 257°  under  717  mm.  pressui'e,  and  quickly 
assumes  a  yellow  colour  in  the  air.  Its  hydrochloride,  C]oHi3N,HCl, 
forms  monosymmetric  tablets,  and  is  readily  soluble  in  water,  hot 
chloroform,  and  alcohol,  but  insoluble  in  benzene,  ether,  and  light  petr- 
oleum. Its  acid  solution  becomes  brownish-yellow  on  the  addition  of 
potassium  dichromate,  and  afterwards  assumes  a  dark,  brownish- green 
colour.      The  acetyl  compound,   CioHijXAc,   forms    vitreous    prisms, 
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melts  at  53 — 54°,  and  boils  at  297 — 299°  under  a  pressure  of  718  mm., 
and  the  7u77-oso-compound,  CmUioN'XO,  Avliicli  separates  from  dry- 
ethereal  solution  in  thin,  almost  colourless,  six-sided  plates,  and  from 
alcohol  in  monosjmmetric  crystals,  is  readily  soluble  in  orgnnic  sol- 
vents, and  melts  at  51°. 

Tetrahydro-l-methylqninolinealso  combines  with  diazobenzene  chlor- 
ide if  all  mineral  acids  be  removed  by  the  aildition  of  sodium  acetate, 
formincr  the  diazoainido-com-ponndi,  CinHioX*X2Ph,  which  crystallises 
in  slender,  vellow  needles,  and  shows  all  the  cliaracteristic  reaction< 
of  benzene  diazoamido-compounds.  It  is  at  once  converted  in 
alcoholic  solution  by  a  trace  of  mineral  acid  into  the  isoiaeric  azo- 
colouriug  matter. 

Tetrahtjdro-l-methylqui7ioline-S-azobeme7iesuIphonic  acid, 

CsXHyMe-Xa-CeHi-  SO3H, 

is  obtained  by  the  action  of  paradiazobenzenesul phonic  acid  on  the 
hydrochloride  of  the  base  suspended  in  water.  The  liquid,  as  in  the 
case  of  tetraliydroquinoline,  at  once  assumes  a  red  colour,  and  in  a 
short  time  deposits  small,  brownish-violet  needles.  It  is  sparingly 
.soluble  in  boiling  water,  readily  in  alkalis,  and  is  precipitated  from 
the  latter  solutions,  on  the  addition  of  hydrochloric  acid,  in  feathery 
aggregates  of  dark-violet  needles.  It  colours  wool  and  silk  orange- 
yellow  in  an  acid-bath,  and  shows  the  bad  tinctorial  properties  of  the 
tropseolines  in  a  marked  degree.  Its  sodium  salt  forms  brick-red 
flakes,  which  gradually  change  to  thin,  lustrous  plates  ^vith  a  green 
suri'ace  lustre. 

The  azo-colour  is  converted  into  the  corresponding  tetrahydro -1- 
methyl-'S  amidoquinoUne,  CgXHgMe'NHj,  by  treatment  with  tin  and 
hydrochloric  acid  ;  the  stannochloride  first  formed  is  decomposed  by 
aqueous  soda,  the  base  extracted  with  ether,  and  converted  into  the 
hydrochloride,  which  is  purified  by  dissolving  in  alcohol  and  a  little 
water,  adding  ether  till  turbidity  commences,  and  allowing  to 
crvstallise  ;  it  then  foj'ms  monosvmmetric  tablets  {a  :  b  :  c  = 
2-3876  : 1  :  0-8830,  /i  =  77"  46-9').  It  does  not  melt  at  310°.  The 
base  shows  all  the  properties  of  a  paradiamidobenzene,  giving  the 
various  colouring  matters,  such  as  thionins,  indamins,  safranins,  <fcc., 
ch  iracteristic  for  this  class  of  compounds. 

Tdrahi/dru-3-methylquinoline,  CgNHmMe,  is  obtained  from  3-methyl- 
quinoline  in  the  manner  already  described.  It  forms  silver- white 
prisms,  melts  at  38°,  boils  at  2623°  under  a  pressure  of  712  mm.,  and 
is  readily  soluble  in  organic  solvents,  very  slightly  in  water.  The 
hydruchloride,  CioNH,3,HCl,  crystallises  in  large,  silky  needles  or 
vitreous  prisms,  melts  at  189",  and  is  readily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  light  petroleum,  and  benzene.  Its  neutral 
solution  gives  a  reddish-brown  coloration  with  fei-ric  chloride, 
which  finally  becomes  olive-green.  The  at'e/y?  compound,  CioNHjoAc, 
is  a  thick,  colourless  oil  and  boils  at  302 — 305°  under  a  pressure  of 
719  mm. ;  the  ?a7roso- compound,  CioIS'Hi2*NO,  forms  long,  straw-yellow, 
flat  prisms,  belonging  to  the  monosy-mmeti-ic  system,  melts  at  65°, 
and  gives  Liebermann's  reaction.  The  diazoamido-com'pound, 
CioNHi2*N2Ph,  crystallises  in  beautiful,  sutiuy  prisms,  melts  at  74-5°, 
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and  does  not  yield  tlie  isoniei-ic  compound  even  on  boilino^  with  acids, 
but  is  simply  converted  into  phenol  and  (etrahydi'o-3-mcthjlquiuoline, 
according  to  the  characteristic  reaction  for  diazoamido-compounds,  in 
which  the  hydroo^en  atom  in  the  para-position  is  didplaced,  as,  for 
example,  in  metliylparatoluidine  (this  vol.,  p.  1202),  In  other  re- 
spects this  compound  shows  the  reactions  of  a  diazoamido-compound. 
Tetrahydro-3-methylquin(jline-l-azobenzenesulphonic  acid, 

CXH^Me-No-aH^-SOaH, 

is  formed  by  the  action  of  paradiazobenzenesulphonic  acid  on  tetra- 
hydro-3-methylqainoline,  bub  tbe  reaction  takes  place  much  less 
readily  and  with  a  smaller  yield  than  in  the  case  of  the  1-methvl 
compound,  which  is  characteristic  of  compounds  in  which  the  para- 
position  to  the  amido-group  is  occupied.  The  colouring  matter  is  a 
dark-violer,  crystalline  )>owder,  and  dissolves  in  alcohol  and  to  a 
smaller  extent  in  water,  forming  a  wine-red  solution,  which  changes 
to  violet  on  the  addition  of  mineral  acids.  Its  sodimn  salt  forms 
claret-coloured  needles,  with  a  brownish-green  metallic  lustre.  The 
colourini;  matter  dyes  wool  and  silk  red  in  an  acid-bath. 

l-Ami'dufetrahydroS-methTjlquinolwc,  CgXHgMe'XHo,  is  formed  bv 
the  reduction  of  the  azo-colour  with  zinc-dust  and  soda  solution.  Its 
hydrochloride  forms  colourless  prisms  with  a  vitreous  lustre  and  melts 
at  216°.  Its  neutral  solution  gives,  with  oxidising  agents,  the 
bordeaux-red  coloration  so  characteristic  of  orthodiaraido-compounds, 
and  it  also  behaves  towards  hydroxynaphthoquinone  like  other 
alkylated  orthodiamidobeuzenes,  forming  a  rosindone  (this  vol., 
p.  746).  It  further  resembles  these  compounds  inasmuch  as  it  is 
acted  on  by  acetic  acid  with  formation  of  an  anhydi-o-base  or  imid- 

N  .  ■  . 

azole,  C9H9Me<^-v-^CMe,  which  crystallises  from  light  petroleum  in 

long,  white  needles  or  small,  flat,  lustrous  prisms,  melts  at  163^,  distils 
unchanged  at  about  360°,  and  sublimes  in  beautiful  needles.  Its 
picrafe  forms  a  sandy,  yellow,  crystalline  powder,  and  the  chromate 
fascicular  aggregates  of  yellow  needles.  When  heated  with  phtiialio 
anhydride,  it  yields  the  phthalone,  dsHnX/CHiCoOoiCgHi,  which 
crystallises  from  acetic  acid  in  slender,  golden-yellow  prisms  with  a 
silky  lustre,  and  does  not  melt  at  310°. 

Sulpliobenzenediazoamidotetrahydio-'S-methylquinolijie, 

CoNH^.-XvCeH^-SOaH, 

is  always  formed  together  with  the  azo-colour  above  described,  in 
spite  of  the  presence  of  a  large  excess  of  mineral  acid,  which  again 
forms  a  striking  example  of  the  similarity  between  the  hydroquinoliue 
and  methylparatoluidine  (this  vol.,  p.  1202).  The  compound  is  iso- 
lated as  the  sodium  salt,  which  has  a  pure  white  colour,  and  explodes 
on  heating  ;  the  harium  salt  forms  white,  glistening  plates. 

Tetrahydro-1  :  S-dimethylquinoline,  C9Xll8Me2,  is  obtained  by  the 
reduction  of  1  :  3-dimethylquiDoIine  in  the  usual  manner,  and  is  a 
colourless  oil  boiling  at  272 — 273°  under  a  pressure  of  720  mm.  The 
hydrochloride,  CiiNHi5,HCl,  crystallises  in   x'hombic  prisms   {a  :  b  :  c 
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=  0-6G94-  :  1  :  10S80),  and  melts  at  212°  ;  in  neutral  .solution  it  ofives 
with  ferric  chloride  a  yellowisli-green  coloration,  which  CTvadually 
chano-es  to  emerald-green,  and,  on  warming,  becomes  yellowish-brown. 
The  acetyl  compound  is  a  thick,  colourless  oil  boiling  at  313"5°  under 
a  pressure  of  719  mm.,  and  the  wiVroso-compound,  CuNHu'NO,  crys- 
tallises from  alcohol  on  addition  of  water  in  thin,  lustrous,  polygonal 
plates,  melts  at  42'',  and  gives  Liebermann's  reaction.  The  diazoa'mido- 
compound,  CiiNHi4*N2Ph,  forms  thin,  strongly  lustrous  prisms,  melts 
at  88 — 89°,  and  undergoes  no  molecular  change  with  mineral  acids, 
but  is  simply  converted  into  phenol  and  tetrahydro-1  :  3-dimethyl- 
quinoline. 

The  above  results  show  that  tetrahydro-l-methylquinoline,  tetra- 
hydro-3-methylquinoline,  and  tetrahydro-l  :  3-dimethylquinoHne  cor- 
respond exactly  in  their  properties  with  methylorthotoluidide,  methyl- 
paratoluidine,  and  asymmetrical  methylxylidine  respectively,  and 
form,  therefore,  additional  evidence  in  favour  of  Bamberger's  theory 
that  the  tetrahydroquinolines  have  no  longer  any  specific  quinoline 
properties,  but  behave  simply  as  substituted  aniidobenzenes  (Abstr., 
1890,  1301).  H.  G.  C. 

Tetrahydro-1- amidcquinaldine.  By  E.  Bamberger  and  P. 
WuLZ  {Ber.,  24,  2049 — 20.55). — According  to  Bamberger's  theory 
(Abstr.,  1890,  1301)  the  tetrahydro-derivatives  of  1-amidoquinolines 
should  behave  in  all  respects  as  alkyl-substituted  orthodiamido- 
benzenes.  To  test  the  truth  of  this  supposition,  the  authors  have 
]  repared  tetrah\-dro-orthamidoquinaldine  and  examined  its  properties, 
which  ihey  find  to  agree  exactly  with  the  demands  of  the  theory. 

Tetraliydro-\-amidoquinaldine,    NH2*C6H3<^         '  I      '      ,   is  readily 

formed  by  boiling  orthamidoquinaldine  with  tin  and  hydrochloric 
acid,  collecting  the  stannochloride,  triturating  it  with  aqueous  soda 
until  it  forms  an  emulsion,  and  extracting  the  latter  with  chloroform. 
It  gives  the  red  coloration  characteristic  of  orthodiamido-compounds 
with  ferric  chloride  and  potassium  dichromate,  and,  on  boiling  with 
acetic  acid,  acetic  anhydride,  and  sodium  acetate,  yields  an  anhydro- 
base,  or  imidazole,  according  to  Hantzsch's  nomenclature,  which  has 

CHo<^^^*^^^^%^-CMe 

the  constitution  r^xy^^ C^,    II       ,   and   is    termed  by   the 

authors  "  oc-methyltetra'hydrojjerichinaldimidazole.''^  When  crystallised 
slowly  from  ether,  it  forms  acute,  flat  prisms,  having  an  adamantine 
lustre,  and  melts  at  110"  ;  it  possesses  all  the  usual  characteristics  of 
an  imidazole,  is  an  extremely  stable  base,  readily  soluble  in  acids,  and 
does  not  give  the  least  coloration  with  oxidising  agents.  Its  platino- 
cldoride  forms  lustrous,  orange-red  prisms,  and  may  be  crystallised 
without  decomposition  from  boiling  water. 

In  the  methylated  imidazoles  of  the  benzene  series,  the  methyl 
group,  like  that  in  quinaldine,  readily  undergoes  condensation.  For 
example,  Bamberger  and  Berle  will  shortly  publish  a  paper  showing 

NH 

that    the  imidazole   1:3:  4-diamidotoluene,   CeHaMe-c^     -j^^C-CHs, 
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readily  combines   with  pbtbalic    auliydiide,  forming    tlie  vhtiialone, 

■vtr 
CgHsMe*;^^  ^^C-CHiC^OjlCsHi.     The  above  imidazole  in  like  manner 

combines  with  phthalic  anhydride,  forming  a  phthaloneof  the  formula 

C9HsMe<^Y^C!*CH!C202!C6Hi,  which  separates  from  acetic  acid  on  the 

addition  of  water  in  indistinct,  yellow  crystals,  and  sublimes  in  slender, 
lustrous  needles.  That  the  condensation  has  not  taivcn  place  between 
the  methyl  group  of  the  reduced  pyridine  ring  is  shown  by  the  fact 
that  a-tetrahydroquinaldine  itself  does  not  form  a  phthalone  with 
phthalic  anhydride. 

The  paper  al.so  contains  a  I'eply  to  certain  criticisms  of  Hinsberg 
(this  vol.,  p.  393)  with  regax'd  to  the  centric  formula  proposed  by 
Bamberger  for  piaselenols.  H.   G.  C. 

Derivatives  of  1-Methylquinoline  and  3-Methylquinoline. 
By  E.  Lellmann  and  H.  Ziems^ex  {Ber.,  24,  211G— 2120^.— 
S-Nitro-l-riiethylqitinoline,  CsXHjMe'XO.,  is  prepared  by  means  of 
Ski-aup's  reaction  from  nitro-orthotoluidine,  and  forms  delicate 
crystalline  nodules,  melts  at  129",  and  is  scarcely  soluble  in  water, 
but  readily  in  alcohol  The  hij'lrochloride,  CioHbNo02,HC1  +  HoO,  cry.s- 
tallises  in  white  nodules,  and  the platiiiochloride,  (Ci„Hi,X202)2,H^PtClR, 
in  beautiful  rhombic  ciystals.  l-Methylqninoiinesulphonic  acid, 
C9XH3Me'S(\H,  is  obtained  by  the  action  of  fuming  sulphuric  acid, 
containing  1  part  of  anhydride  in  3  parts  of  aeid,  on  1-methyl- 
quinoline,  and  is  isolated  by  means  of  its  barium  salt;  it  crystallises 
from  water  in  concentric  aggregates  of  slender  needles,  is  sparingly 
soluble  in  cold,  more  readily  in  hot  water,  but  insoluble  in  alcohol ; 
and  on  heating  blackens  without  melting.     The  nickel  salt, 

(CioXH„-S03)2Xi  +  nE,0, 

forms  green,  six-sided  plates.  When  treated  with  tin  and  hvdro- 
chloric  acid  on  the  water-bath,  it  yields  tetrahydro-l-methylquiuuliat- 
sulplionic  acid,  CgXHgMe'SO:)!!,  which  crystallises  in  colourless  plates. 

S-MethyJqui)ioline-suJphonic  acid,  CgXHi^Ie'SOaH,  is  obtained  in  the 
same  manner  as  the  1-methyl  compound,  and  forms  yellowish  cr7stals, 
does  not  melt  or  decompose  at  280",  and  is  very  slightly  soluble  in 
water,  and  insoluble  in  alcohol.  The  zinc  salt,  (CioXHs*S03)2Zn  + 
4H2O,  forms  white,  crystalline  nodules,  aud  the  silver  salt  a  white, 
voluminous  precipitate.  On  reduction,  it  yields  tetrauydro-Z-methyl- 
quinolinesulphonic  acid,  CgXHgile'SOall  +  2H20,  which  crystallises 
from  water  in  silky  needles. 

The  l-metbylquinoline-3-sulphonic  acid  obtained  by  Kerzfeld 
(Abstr.,  1884,  1199)  from  orthotoluidinesulphonic  acid  requires 
nearly  500  parts  of  water  at  18"8°  for  its  solution,  and  forms  a  barium 
salt  (CioXif8"S03)2Ba  +  SHjO,  crystallising  in  white,  asbestos-like 
aggregates  of  needles.  On  reduction,  it  is  converted  into  tetrahydrn- 
l-inethijlqui7ioline-3-sulpJioinc  acid,  CgXHgMe-SOaH,  which  forms 
colourless  crystals,  and,  in  aqueous  solution,  gives,  with  potassium 
dichromate,  a  brown,  and  with  ferric  chloride,  a  green  coloration. 

H.  G.  C. 

VOL.  LX.  4  p 
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Constitution  of  Phenanthroline  Bases.  By  H.  Schiff  (Ber., 
24,  2127 — 2130). — This  paper  is  a  reply  to  the  criticisms  of  v. 
Miller  (this  vol.,  p.  1103)  on  the  constitutional  formulae  pnt  forward 
by  the  author  and  Vanni  (Abstr.,  IS^'O,  138)  for  the  phenanthroline 
derivatives;  the  author  accepts  tlie  formula?  assigned  by  ]\Iiller  to  the 
compounds  in  question,  but  thinks  that  ^liller  has  gone  a  little  too  far 
in  stig'niatising  the  whole  of  his  (the  author's)  experimental  work  as 
incorrect.  F.   S.   K. 

Reduction  of  Tricyclic  Systems.  By  E.  Bamberger  (Ber.,  24, 
2463 — 2469). — As  the  two  best  known  tricyclic  compounds,  anthra- 
cene and  plienanthrene,  take  up  only  2  and  4  atoms  of  hydrogen 
respectively  on  reduction,  attention  has  been  directed  to  the  effect 
of  reduction  on  the  naphthaquinolines,  and  the  results  obtained 
with  a-naphthaquinoline  are  given  in  the  two  following  ab- 
stracts. The  reduction  of  bicyclic  compounds  is,  in  all  respect.s, 
comparable  with  that  of  tricyclic  compounds  (see  Abstr.,  1890, 
1299),  and  proceeds  in  two  well-defined  stages,  a  tetrahydro- 
derivative  being  formed  with  tin  and  hydrocliloric  acid,  and  an 
octohydro-derivative  with  sodium  and  amyl  alcohol  as  reducing 
agents.  In  every  case,  4  hydrogen  atoms  are  taken  up  in  the  first 
instance  by  fhe  "  pyridine  ring,"  and  the  resulting  tetrahydro- 
naphthaquinolines  resemble  the  alkylated  naphthylamines  in  proper- 
ties. The  further  addition  of  4  hydrogen  atoms  leads  to  the  reduc- 
tion of  one  or  other  of  the  two  nitrogen-free  rings  with  the  pi'oduction 
of  octohvdro-derivatives,  having  the  properties  of  "  alicyclic  "  or 
•'  aromatic"  alkylated  tetrahydro-naphthylamines  as  the  case  may  be. 
a-Naphtha(piinoline  gives  only  the  "ai'omatic"  octohydro-derivative  on 
reduction.  The  remainder  ot  the  paper  is  devoted  to  a  restatement  of 
the  eifect  of  reduction  on  the  properties  of  the  naphthaquinolines,  for 
which  a  previous  paper  (Abstr.,  1890,  1303)  mav  be  consulted. 

W.  P.  W. 

Tetrahydro-a-naphthaquinoline.  By  E.  Bamberger  and  L. 
Stettexheimer  (Ber.,  24,  2472 — 2480). — a-Naphthaquinoline  is  best 
prepared  by  heating  a-naphthylamine  (100  grams),  nitrobenzene 
(46  grams),  glycerol  (178  grams),  and  concentrated  sulphuric  acid 
(141  grams)  for  five  liours,  or  longer,  at  l(iO",  stirring  the  product 
into  four  times  its  volume  of  water,  adding  a  concentrated  solution 
of  caustic  potash  (6.5 — 70  grams),  filtering  from  the  separated  resin 
and  potassium  sulphate,  rendering  strongly  alkaline  with  aqueous 
caustic  soda,  and  extracting  with  ether.  After  removal  of  the  ether 
by  evaporation,  the  oily  residue  is  dissolved  in  sulphuric  acid  (5.5 
grams)  diluted  with  about  13  times  its  weight  of  water,  and  purified 
by  adding  concentrated  aqueotis  potassium  dichromate  to  the  boiling 
solution  until  no  further  separation  occurs  and  the  solution  becomes 
green,  filtering,  rendering  alkaline  with  caustic  soda,  and  extracting 
with  ether.  It  cr^'stallises  from  light  petroleum  in  colotirless,  thick, 
raonoclinic  tables,  melts  at  52°,  boils  at  223°  under  47  mm.,  at  838^ 
under  719  mm.  pressure  (not  at  251°  under  747  mm.  pressure,  as 
stated  by  Skraup),  and  has  only  a  very  slight  odour  unlike  that  of 
quinoliue.     On  treatment  in  concentrated  hydrochloric  solution  with 
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ferric  chloride,  it  yields  a  compound  which  crystallises  from  alcolml 
ill  golden-yellow,  silky  needles,  and  dissolves  readily  in  water,  but 
only  sparin2;'ly  in  hydrochloric  acid. 

Tet7-ahi/dro-a.-naphthaquinoUne,  CigHnlNH,  is  obtained  when  a- 
naphthaquinoline  (20  grams),  dissolved,  in  hydrochloric  acid,  is 
gradually  added  to  a  boiling  mixture  of  tin  (80  grams)  and  88  per 
cent,  hydrochloric  acid  (500  grams),  and.  heated  until  the  metal  is 
dissolved.  The  yield  amounts  to  13 — 14  grams  of  the  tetrahydro- 
derivative  with  the  quantities  given,  and,  in  addition,  a  base  of  high 
melting  point  is  formed,  which  can  readily  be  separated  from  the 
chief  product,  as  it  dissolves  only  sparingly  in  ether  and  liorht 
petroleum.  Tetrahydro-a-naplithaqninoline  crystallises  from  light 
petroleum  in  snow-white,  strongly-lustrous  scales,  melts  at  4G",  and 
dissolves  readily  in  the  ordiiiary  solvents.  The  solutions  exhibit  a 
marked  blue  fluorescence,  which  disappears,  however,  on  the  addition 
of  a  trace  of  an  alkali  or  mineral  acid.  Oxidising  agents,  added  to 
the  acid  solution,  produce  an  intense  carmine  colour,  and  when  the 
solution  to  ■which  potassium  dichromate  has  been  added  is  alloAved  to 
remain  for  a  few  minutes,  the  chromate  of  a  new  base  sepai-ates  in 
dark-green  needles,  resembling  quinhydrone  in  appearance.  The 
aceti/l  derivative  is  a  viscid  oil.  The  hydrochloride,  Ci3XHi3,HCI, 
crystallises  in  thick  prisms,  melts  at  260 — 261°,  is  tolerably  soluble  in 
water,  sparingly  soluble  in  hydrochloric  acid,  and,  when  evaporated 
with  hydrochloric  acid,  is  converted  into  a  new  (?  polymeric)  base 
which  crystallises  in  lustrous  needles,  does  not  melt  at  270^,  and  is 
very  sparingly  sohible  in  ether  and  light  petroleum  (v.  supra).  The 
wifVoso- derivative,  Ci:,NHi2'N0.  crystallises  from  light  petroleum  in 
flat,  broad,  lemon-yellow  prisms,  melts  at  59"o°,  and  is  very  soluble  in 
the  ordinary  solvents,  water  excepted. 

Phenijlnzotetrahydro-x-naphfhaqninoline  crystallises  from  dilute 
alcohol  in  groups  of  cherry-red  needles  which  exhibit  a  strong 
bronze  lustre,  dissolve  in  the  ordinary  solvents  with  a  deep  orange- 
red  colour,  and  in  concentrated  sulphuric  acid  with  a  corntlower- 
blue  colour.  The  snlphafe,  (Ci3H|iNH'X2Ph)2,H2S04,  crystallises  in 
olive-green,  flat  prisms,  and  yields  violet-red  solutions.  Siilphophenyl- 
azotetrahydro-a.-naphthaquinoline,  Ci3HiiNH'X2"C6H4'S03H,  is  a  dark 
violet-red,  crystalline  powder,  and  its  sodium  salt  an  orange-red,  crys- 
talline precipitate. 

Puramidotetrahydvc-oc-vaplithaquinolive,  obtained  by  reduction  of  the 
phenylazo-derivative  with  stannous  chloride  and  hydrochloric  acid, 
dissolves  readily  in  alcohol  and  ether,  and  is  very  unstable.  The 
hydrochloride.  C13H14X0.2HCI,  crystallises  in  small,  white  needles,  does 
not  melt  at  300°,  and  di.'-solves  readily  in  wafer  and  dilute  alcohol,  bub 
very  sparingly  in  strong  hydrochloric  acid.  On  treatment  with 
hydrochloric  acid,  hydrogen  sulphide,  and  ferric  chloride,  it  gives  a 
brownish-red  coloration  ;  with  aniline,  potassium  dichromate, and  acetic 
acid,  a  brownish-red  colour  which  on  boiling  becomes  dai  k-claret,  with 
a-naphthol  in  alkaline  solution  a  greenish-blue,  fiocculent  precipitate, 
and  with  bleaching  powder  a  chlorimide  which  dissolves  readily  in 
alcohol  and  ether.  When  the  hydrochloride  is  fused  with  a  mixture 
of  aniline  h^'drochloride  with  some   aniline  and  amidoazobenzene  for 

4.  p  2. 
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some  minutes,  a  deep  violet-red  melt  is  obtained,  which,  in  alcoholic 
solution,  has  a  beautiful  violet  colour,  and  exhibits  an  intense  reddish- 
violet  fluorescence.  The  production,  under  these  conditions,  of  colour- 
ing' matters  which  form  fluorescent  alcoholic  solutions  serves  to  dis- 
tinguish paradiamiaes  of  the  naphthalene  series  from  those  of  the 
benzene  series.  W.  P.  'W. 

'■Aromatic"  Octohydro-a-naphthaquinoline.  By  E.  Bam- 
BERGEEaud  L.  Steitexheimer  {Ber.,  24,  2-A8i — 2495). — ar.-Octohydro- 
a..naphthaquinnline.*  CiaHieiNH,  is  prepared  by  reducing  a-naphtha- 
quinoline  dissolved  in  20  times  its  weioht  of  amyl  alcohol  with  2"5 
times  its  weisfht  of  sodium,  shaking  the  product  with  an  equal  volume 
of  water,  treating  the  upper  la^^er  with  hydrochloric  acid,  removing 
the  amyl  alcohol  by  steam  distillation,  extracting  the  residue  with 
ether  to  remove  impurities,  adding  caustic  soda  to  alkaline  reaction, 
and  purifying  the  liberated  base  by  srearti  distillation  or  extraction 
with  ether.  The  yield  amounts  to  at  least  60  per  cent,  of  the  a-naphtha- 
quiiioline  reduced.  It  crystallises  in  thick,  colourless  rhonibohedra, 
melts  at  47 — 48^,  boils  at  216°  under  37"5  mm.  pressure,  is  only 
slightly  volatile  with  steam,  has  a  peculiar,  sweet  odour,  and  dissolves 
re^dilv  in  all  ordinary  solvents,  except  water.  Like  the  "  aromatic  " 
tetrahvdronaphthylamines,  it  reduces  silver  nitrate  in  alcoholic  solu- 
tion;  with  ferric  chloride  iu  acid  solution,  it  gives,  on  warming,  a 
beautiful  carmine  colour,  which  disappears  on  cooling,  with  potas- 
sium dichromate,  a  carmine  colour,  either  on  warming  or  after  j-emain- 
ing  for  a  short  time  iu  the  cold,  and  with  chromic  acid,  a  fleeting, 
deep  violet-red  colour.  The  hydrochloride,  CisXHn.HCl,  crystallises 
in  monoclinic  tables,  a  :  b  :  c  ^  ]'078y  :  1  :  1'7101,  i3  =  (jS"  T  ;  forms 
observed  coPcx),  ooP,  P,  -sPoo,  and  Pco,  and  dissolves  very  readily  in 
water,  but  only  sparingly  in  hydrocliloric  acid ;  the  hydrogen  sulphate 
CijXHn.HaSOi,  crystallises  from  ether-alcohol  in  stellate  groups  of 
needles,  melts  at  187°,  and  is  extremely  soluble  in  water;  i\xe  pier  ate, 
C,3XHi7,C6Ho(N02)3-OH,  melts  at  15.5—156",  and  is  tolerably  soluble 
in  hot  water;  i\\e  platinochloride,  (C\3iSHi7)2,H2PtClfi,  is  a  crystalline 
powder,  which,  by  varying  the  conditions  of  preparation,  seems  to 
exist  in  three  forms  of  different  colours  and   degrees  of  hydration. 

The  lu'fmc'o-derivative,  CisNHie'XO,  crystallises  from  alcohol  in 
small,  yellowish  rosettes,  and  melts  at  77'5°.  The  acetyl  derivative, 
CisHieiXAc,  crystallises  from  light  petroleum  in  colourless,  lustrous, 
triclinic  prisms,  melts  at  68 — 69°,  and  dissolves  spaiingly  in  water 
but  readily  in  the  ordinary  solvents.  The  methyl  derivative, 
CisHie'.NMe,  crystallises  liom  alcohol  in  large,  thin,  nacreous  scales, 
and  melts  at  37 — 38°;  its  hijdriodide,  CisHielNMe,!!!,  crystallises  from 
hot  water  in  long,  lustrous,  silky  needles,  and  melts  at  2u2^,  and  its 
platmochldride  is  a  yellow,  crystalline  precipitate. 

Sulphopheiiylazo-ar.-octuhijdro-cc-naphthaquinoline, 

CnNHie-N^-CeHi-SOaH, 
crystallises  in  slender,   violet-browu,   lustrous    needles,   is  sparingly 

*  For  nomenclature,  compare  Abstr.,  1S90,  1303. 
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solnble  in  alcoliol  and  water,  dissolves  in  concentrited  snlphurio 
acid  ■with  a  deep-violet  colour,  and,  in  an  acid-bnth,  dyes  wool 
and  silk  a  bright  red.  I'henylazo-ar.-octnltydro-x-imphthnquinoline 
is  obtained  as  snlphatc  when  the  reddish-yellow  (r  diazoamido-) 
compound  resulting  from  the  action  of  diazobenzene  chloride  on 
octohydro-a-naphthaquinoline  in  the  presence  of  excess  of  sodium 
acetate  is  warmed  with  dilute  sulphuric  aiid.  It  crystallises 
in  lustrous,  orange-red  prisms,  melts  at  118  5°,  and  is  very  spar- 
ingly soluble  in  alcohol.  Its  stilphate  crystallises  from  alcohol  in 
beautiful  cherry-red  prisms  with  a  bronze  lustre,  melts  at  190"o^ 
and  dissolves  in  concentrated  sulphuric  acid  with  an  olive-green 
colour. 

ar.-  Octohydroparamido-x-naphthaquinoline,  NHj'CisHisINH,  obtained 
by  the  reduction  of  phenylazo-ar.-octohydi'O-a-naphtbaquinoline  with 
stannous  chloride  in  hydrochloric  acid  solution,  forms  tufts  of 
lustrous,  flat,  white  prisms,  melts  at  97°,  is  not  affected  by  exposure 
to  light  and  air,  and  dissolves  very  readily  in  chloroform  and  alcohol, 
easily  in  ether,  but  only  sparingly  in  Avater  or  cold  light  petroleum. 
The  hydrochloride  is  very  soluble  in  water,  and  crystallises  in  lustrous, 
white  needles.  With  hydrochloric  acid,  hydrogen  sulphide,  and  ferric 
chloride,  the  aqueous  solution  of  the  salt  gives  a  thionine  of  a 
beautiful  crimson  colour  ;  with  metatolylenediamine  hydrochloride 
and  .sodium  acetate,  it  yields  colouring  matters  of  the  tolylene-blue 
and  tolylene-red  series;  with  a-naphthol  in  alkaline  solution,  it  forms 
a  beautiful  greenish-blue  dye  of  the  indophenol  class  ;  with  aniline 
hydi'ochloride  and  potassium  dichromate,  it  gives  colouring  matters 
of  the  indamine  and  saffranine  series ;  and  when  the  base  is  heated 
with  aniidoazobenzene,  aniline  hydrochloride,  and  a  little  aniline,  it 
yields  a  melt  which  dissolves  in  alcohol,  forming  a  dichroic,  non- 
fiuorescent  solution  which  appears  violet  by  reflected  light,  and  by 
transmitted  light,  red. 

Octohydro-a-naphthaqninoline  is  distinguished  by  the  readiness 
with  which  it  parts  with  the  hydrogen  added  on  to  the  "  pyridine  " 
nucleus,  and  undergoes  condensation  when  oxidised.  Ditetrahydro- 
Q.-naphthaquinoJine,  CoeHoeN^j,  is  obtained  in  this  way  when  the  octo- 
hydro-compound,  dissolved  in  dilute  sulphuric  acid,  is  oxidised  with 
potassium  dichromate  ;  the  intense  red  colour  at  first  produced  dis- 
appears slowly,  and  a  voluminous,  yellow  precipitate  of  the  chromate 
of  the  new  base  separates ;  this  is  decomposed  by  caustic  soda,  and 
the  base  purified  by  crystallisation  from  a  mixture  of  chloroform  and 
alcohol.  It  forms  lustrous,  white  needles,  melts  at  282°,  and  is  very 
solnble  in  benzene  and  chloroform,  much  less  so  in  alcohol,  and 
almost  insoluble  in  light  petroleum.  It  does  not  form  an  acetyl 
derivative,  is  a  tertiary  base,  gives  no  reaction  in  chloroform  solution 
with  bromine,  and  does  not  yield  colo-iring  matters  with  diazotised 
bases.  W.  P.  W. 

Methanetiiquinoil  or  Triquinylmethane.  By  0.  Rhousso- 
roL'LOS  (Ber.,  24,  2267 — 22G8). — The  author  draws  attention  to  the 
fact  that  he  has  already  described  salts  of  the  compound  CH(C9XHc).j 
(Abstr.,    1883,    600),    which    has     been    prepared    by    Noelting    and 


12G2  ABSTRACTS   OF  CHEMICAL   PAPERS. 

Schwartz,  and  named  by  them  triqiiinylmetliaue  (this  vol.,  p.  1106). 
The  author  obtained  his  salts  b}^  the  action  of  quinoline  on  iodoform 
and  chloroform,  and  named  tliem.  methanetriquinoil  hydriodide  and 
methaneti'iquinoil  hydrochloride,  the  residue  of  the  quinoline  being 
called  quinoil.  E.   C.  E.. 

Strychnine.  By  J.  Tafel  (Avnilen,  264,  33— 84).— Further  in- 
vestication  has  shown  that  the  compouud  named  "  strychnol "  by 
Loebisch  and  Schoop  (Abstr.,  I860,  814),  and  previously  described  by 
the  author  as  strychnine  monhydroxide  (Abstr.,  1890,  1447),  is  not  a 
phenol,  but  au  imido-acid  of  the  composition 

CooHoo^O(COOH):XH,4HoO  ; 

so  that  it  may  be  suitably  named  stnjchnic  acid.  The  substance,  of 
tlie  composition  C3iH36X204,  obtained  by  Gal  and  Etard  (Bull.  Soc. 
Chim.,  31,  98)  by  heating  strychnine  with  a  solution  of  barium  hydr- 
oxide at  130°,  and  named  by  tbeni  dihydrostrychnine,  loses  1  mol.  HqO 
at  135°,  and  has,  therefore,  the  compo.sition  Co,H24N203  +  HoO  ;  as  it 
is  isomeric  with  strychnic  aciJ,  and,  also,  gives  almost  all  the  reactions 
of  the  latter,  it  may  be  termed  isodri/chnic  acid.  Both  these  acids  are 
formed  when  strycbnine  is  treated  with  alcoholic  soda  at  100°  or  with 
barium  hydroxide  at  140°,  but  the  relative  quantity  of  the  two  com- 
pounds depends,  to  a  very  considerable  extent,  on  the  temperature  at 
which  the  reaction  is  carried  out ;  when,  for  example,  finely-divided 
strychnine  (10  parts)  is  lieated  at  50 — 55°  with  a  solution  of  sodium 
(1  part)  in  alcohol  (10  parts),  stiychnic  acid  alone  is  formed;  but  if 
the  temperature  is  raised  to  70°,  the  product  contains  small  quantities 
of  Lsostrvchnic  acid. 

Strychnic  acid  is  completely  conver;ed  into  strychnine  when  it  is 
heated  at  190°  in  a  sti-eam  of  hydrogen  ;  its  other  properties  have 
been  already  described  by  Loebisch  and  Schoop.  The  nitrosamint 
h/drochloride,  C2nH.,>N0(C0(JH):X-K0,HCl  +  H.O,  is  obtained  when 
the  acid  is  tieated  with  sodium  nitrite  and  hydrochloric  acid  in  the 
cold;  it  crystallises  from  alcohol  in  yellowish  pri.sms,  is  moderately 
easily  soluble  in  cold  watei',  and  gives  the  nitroso-reaction  ;  on  reduc- 
tion with  zinc  dust  and  acetic  aciJ,  it  is  converted  into  a  compound 
which  reduces  Fehling's  solution,  but  when  warmed  with  tin  and 
hydrochloric  acid  it  yields  strychnic  acid  hydrochlo:ide. 

Strychnic  acid  vm'hioJide,  C2iH.;4X203.Mel  +  H^O,  is  formed  when  au 
aqueous  solution  of  the  sodium  salt  of  strychnic  acid  methiodide  (see 
below)  is  acidified  with  dilute  acetic  acid,  and  also  when  methylstrych- 
nine  (compai-e  Tafel,  loc.  cit.)  is  treated  with  cold  hydriodic  acid  ;  it 
loses  its  water  at  120 — 130",  and  is  onlv  very  sparingly  soluble  in  cold 
water  and  alcohol,  and  inst>lub]e  in  ether,  but  it  dissolves  freely  in 
alkaline  carbonates.  It  gives  a  nitroso-derivative  on  treatment  with 
nitrous  acid,  and.  when  boiled  with  dilute  acids,  it  is  converted  into 
stnjclivine  meihiodide,  CniH2..>Xj02,^rel  -|-  H2O.  The  sodium  salt, 
C22H26X.,03lNa  -f  HoO,  prepared  In'  heating  strychnic  acid  with  methyl 
iodide  and  alcoholic  soda,  or  by  dis.solving  the  methiodide  of  strychnic 
acid  in  methyl  alcoholic  soda,  ci-ystalliscs  in  long  needles,  and  is  very 
readily  soluble  in  water  and  methyl  alcohol,  but  only  sparingly  in  boil- 
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ing  alcohol  ;  the  corresponding  silver  salt  is  a  colourless,  gelatinous, 
uustable  compouucl. 

MetliijlstrijcUaic  acid  methiodide,  C22H2fiN203,^reI  +  H.O,  is  obtained 
by  treating  an  aqueous  solution  of  diniethylstr^-clinine  (Inc.  cit.)  with 
liydriodic  acid,  and,  also,  together  with  its  methyl  salt,  by  heating  a 
methyl  alcoholic  solution  of  the  tedium  salt  of  strychnic  acid  meth- 
iodide with  methyl  iodide.  It  crystallises  from  boiling  water  in 
small  needles,  loses  its  water  at  130°,  and  is  moderately  easily  soluble 
in  hot  alcohol,  but  insoluble  in  ether  ;  Avhen  treated  with  a  little  silver 
nitrate  and  concentrated  nitric  acid,  it  gives  the  same  blood-red 
coloration  as  dimetliylstrychnine.  The  methi/l  salt,  C22H25X203Me,MeI, 
separates  from  boiling  water  in  short  needles,  and  is  only  sparingly- 
soluble  in  alcohol  and  chloroform  and  insoluble  in  ether  and  benzene  ; 
when  treated  with  freshly-precipitated  silver  oxide,  it  is  converted 
into  a  strongly  alkaline  substance  which  is  decomposed  on  boiliuo- 
with  formation  of  dimethylstrychnine. 

Methylstrychniiie  {lot:  cit.)  is  highly  poisonous,  and  feebly  la?vo- 
rotatory ;  it  gives  the  same  colour  reactions  as  strychnic  acid.  When 
treated  with  nitr.>us  acid  in  aqueous  solution,  it  is  converted  into  a 
crystalline  nitrosamine,  and,  when  boiled  with  sodium  ethoxide,  it  is 
transformed  into  a  feeble  base  of  the  composition  CjiHsoNjOs ;  this 
substance  ciystallises  from  boiling  alcohol  in  small  needles,  melts  at 
158°,  and  is  very  readily  soluble  in  benzene,  chloroform,  and  glacial 
acetic  acid,  but  almost  insoluble  in  water. 

A  ?ii7ros6i-derivative  is  obtained  as  a  yellow  precipitate  when  di- 
methylstrychnine {loG.  cit.)  is  treated  with  amyl  nitrite  in  alcoholic 
hydrochloric  acid  solution;  it  is  a  semi-crystalline,  very  deliquescent 
powder,  and  when  dried  at  100^  in  an  atmosphere  of  hydrogen,  it  has 
the  composition  C23H29Na04Cl2. 

Isostrychnic  acid,  C2oH22NO(COOH):XH:  -h  H.O,  is  best  prepared 
by  heating  strychnine  (100  grams)  with  cr^-stalline  barium  hydroxide 
(150  grams)  and  water  (800  grams)  at  135 — 140°,  then  filtering  from 
unchanged  strychnine,  and  saturating  the  hot  filtrate  Avith  carbonic 
anhydride;  the  acid  is  exti'acted  from  the  precipitated  barium  carb- 
onate with  dilute  soda.  The  anhydrous  compound  is  very  hvgro- 
scopic,  and  takes  up  1  mol.  H2O  on  exposure  to  the  air;  it  resembles 
strychnic  acid  very  closely,  than  which,  however,  it  is  rather  more 
sparingl}"  soluble  in  water.  It  gives  the  same  colour  reactions  as 
strychnic  acid,  even  after  it  has  been  boiled  with  acids,  and  it  is  not 
changed  by  boiling  concentrated  hydrochloric  acid  ;  it  forms  an  oily 
acetyl  derivative  and  an  oily  ethyl  salt,  and  is  highly  poisonous.  The 
hydriudide,  C2iH24Na03,HI  +  2HoO,  ci'ystallises  in  well-defined  prisms 
and  loses  1  mol.  H2O  over  sulphuric  acid  in  a  vacuum,  the  other  being 
expelled  at  110";  it  is  readily  soluble  in  hot  water,  but  only  sparingly 
in  cold  water  and  alcohol,  and  insoluble  in  ether.  The  nitrosamine 
hydrochloride,  C2iH23X304,HCl  -f  2H2O,  crystallises  from  hot  alcohol 
in  needles,  and  is  readily  soluble  in  warm  water,  but  insoluble  in 
ether  ;  it  is  decomposed  by  boiling  water,  gives  Liebermann's  reaction, 
and,  when  warmed  with  tin  and  hydrochloric  acid,  is  decomposed,  with 
formation  of  strychnine. 

Isostrychnic  acid  methiodide,    C2iH2iN'203,MeI,  can  be  prepared  by 
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treating  (he  pocliuni  sfilt  (see  below)  Avitli  dilute  mineral  acids,  or  by 
the  action  of  hydriodic  acid  on  an  aqueons  solution  of  isomethjl- 
strychnine ;  it  separates  from  hot  water  in  crystals,  is  only  sparincrly 
soluble  in  alcohol,  and  insoluble  in  ether;  when  treated  with  nitrons 
acid,  it  yields  a  resinous  nitroso-derivative.  The  sodium  salt, 
C22H26N20:il]Sra  4-  HoO,  obtained  by  warming  isostrychnic  acid" with 
methj^  iodide  and  sodium  methoxide  in  methyl  alcoholic  solution, 
ci'ystallises  from  hot  alcohol  in  microscopic  needles,  and  is  readi'y 
soluble  in  water. 

Methy I isostry clinic  acid  mefTiiodt'dp,  Co-^TTooNoOs.Mel  +  H2O,  is  ob- 
tained, together  with  its  methyl  salt,  by  heating  the  sodium  salt  of 
isostrychnic  acid  methiodide  with  methyl  iodide  in  methyl  alcoholic 
solution,  or  by  treating  isodimethylstrychnine  with  hydriodic  acid  ; 
it  crystallises  from  boiling  water  in  needles,  loses  its  water  at  130°, 
melts  at  270 — 275°  with  decomposition,  and  is  moderately  easily 
soluble  in  hot  alcohol,  but  insoluble  in  ether,  chloroform,  and  benzene. 
The  7net}iyl  salt,  Co2H25N20:31e,MeI  +  2H2O,  crystallises  from  boiling 
"water  in  long  needles,  loses  its  water  in  a  vacuum,  and  is  very 
tjparingly  soluble  in  alcohol,  and  insoluble  in  ether  and  benzene ;  when 
treated  with  freshly-precipitated  silver  chloride,  it  is  converted  into 
the  corresponding  methochloride,  C22H25N203Me,MeCl  +  2II2O,  which 
crystallises  in  long,  colourless  needles. 

Isomethylsfryclmine,  CS2H26N2O3  +  7HoO.  is  formed  when  an  aqiic- 
ous  solution  oF  isostrychnic  acid  methiodide  is  treated  with  silver 
oxide,  first  at  the  ordinary  temperature  and  then  at  100°  ;  it  crystal- 
lises from  hot  water  in  small,  colourless  needles,  and  is  very  readily 
soluble  in  alcohol  and  hot  water,  bur  insoluble  in  ether  and  benzene; 
it  yields  a  crystalline  nitrosamine,  and  it  gives  the  same  reaction  with 
dilute  sulphuric  acid  and  potassium  dichromate  as  methylstrychnine, 
even  after  having  been  boiled  with  dilute  acids. 

Isodirnetliyhtrychninp,  C^sHogNnOs  +  SHoO,  prepared  from  methyl- 
isostrychnic  acid  methiodide  in  like  manner,  or  from  the  methyl- 
hydroxide  of  methyl  methylisostrychnate,  as  previously  described  in 
the  case  of  dimethylstrychnine  (Inc.  cit.),  separates  from  hot  water  in 
well-defined  crystals,  and  is  readily  soluble  in  alcohol,  but  insoluble 
in  ether ;  it  gives  the  same  reactions  with  oxidising  agents  and  with 
nitrous  acid  as  dimethylstrychnine. 

The  author's  experiments  have  shoAvn  that  the  so-called  hydrates 
of  strj'chnine  are  isomeric  imido-acids,  that  strychnine  is  an  inner 
anhydride  of  strychnic  acid,  and  that  methyl  and  dimethylstiychnine 
are  beta'in-like  derivatives  of  this  acid  ;  the  nitrogen  atom  in  the 
-CO-NZ  group  in  strychnine  is  in  direct  combination  with  one 
benzene  nucleus.  F.   S.   K. 

Constitution  of  Pseudephedrine.  By  W.  Filehne  (Virchov/n 
Archiv,  124,  95 — 96). — Of  the  three  possible  constitutional  formulae 
advanced  by  Ladenburg  (Abstr.,  1889,  1020)  for  this  mydriatic 
alkaloid,  the  one  he  regards  as  most  probable  is 

OH-CHPh-CHMe-NHMe. 

In  this  formula  the  ami  do-group  stands  in  the  |S-position,  and  the 
substance    would   then   be  analogous    to  /i-tetrahydronaphtbylamine 
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and  pVicTiyletliylamine.  The  complete  analog-y  now  found  for  these 
substances,  as  regards  their  physiological  action,  contirins  this  sup- 
position. W.   D.  H. 

Benzoylpseudotropeine,  an  Alkaloid  of  Java  Coca-leaves. 
P.y  C.  LiKUKKMANX  (Jlfr.,24:,  '233G— 2;:l-i5) .  — The  alkaloid  was  ob- 
tained in  the  form  of  its  hydrobromide  from  Ur.  Giesel,  and  was 
purified  by  extraction  with  ether  and  crystiillisation  from  boiling 
water. 

Jievznylpseiidotrnpe'/ne  liydroLromidr,  CfiH,4N0Bz,HBr,  ciystallises  in 
beautiful,  long  leaflets,  and  is  soluble  in  water  and  alcohol. 

BenzoylpupiidotropeiJi.e,  CfHuNOBz,  is  obtained  by  deconiposing  the 
above  salt  with  sodium  carbonate  and  extracting  with  ether.  On 
evaporating  off  the  ether,  it  is  obtained  as  an  oil  which  solidifies  in 
radiating  crystals.  It  melts  at  49",  reacts  strongly  alkaline  in  alco- 
holic solution,  is  easily  soluble  in  alcohol,  ether,  chloroform,  benzene, 
and  light  petroleum,  and  is  optically  inactive.  The  hydrocI'loricJe, 
obtained  by  passing  hydrogen  chloride  into  an  ethereal  solution  of 
the  base,  crystallises  in  white  needles,  and  melts  at  271".  The 
jdatinochloride  is  obtained  as  a  flesh-coloured  precipitate,  and  is  in- 
soluble in  water,  alcohol,  and  ether.  The  nuroc/doride  crystallises 
from  water  in  beautitul,  yellow  needles,  melts  at  20b°,  and  is  sparingly 
soluble.  Mercuric  chloride  causes  a  crystalline  precipitate  when 
added  to  a  solution  of  the  hydrochloride.  Picric  acids  give  a  sparingly 
soluble  precipitate,  crystallising  in  yellow  needles. 

When  the  above  base  or  its  salts  is  heated  with  hydrochloric  acid 
in  a  reflux  apparatus  for  some  hours,  it  is  completely  decomposed 
into  benzoic  acid  and  pseudotropine. 

Pseudotropwe,  CsHigNO,  is  obtained  from  the  products  of  hydro- 
lysis of  the  above  base  after  the  benzoic  acid  has  been  extracted  with 
ether.  The  acid  solution  is  evaporated  to  dryness,  and  the  hydro- 
chloride either  decomposed  with  silver  oxide  or  excess  of  strong 
sodium  hydroxide  is  added,  and  the  base  exti'acted  with  ether.  It  has 
a  strongly  alkaline  reaction,  crystallises  in  beautiful  needles,  melts  at 
106 — 107'^,  boils  at  240 — 241"  (corr.),  and  is  easily  soluble  in  water, 
alcohol,  and  benzene,  and  is  precipitated  from  the  latter  solvent  by 
light  petroleum.  The  base  is,  no  dotibt.  identical  with  Ladenburg's 
pseudotropine,  although  the  aurochloride  melts  at  225°,  whereas 
Ladenburg's  melted  at  198°.  The  h ydrochloride  crystallises  in  needles, 
is  somewhat  hygroscopic,  and  easily  soluble  in  alcohol.  The  auro- 
chloride crystallises  from  water  in  beautiful,  yellow  needles,  and  is 
easily  soluble  in  alcohol  and  hot  water.  The  platino chloride,  when 
first  prepared,  is  so  soluble  that  it  is  necessary  to  evaporate  the  solu- 
tion almost  to  dryness  before  crystallisation  takes  place  ;  the  crys- 
tallised salt  is,  however,  difficult  to  dissolve  in  water,  and  is  pre- 
cipitated on  the  addition  of  alcohol.  Pseudotropine  hydrochloride 
yields,  with  mercuric  chloride,  a  white  precipitate  ;  with  picric  acid, 
an  easily  soluble  salt,  crj'stallising  in  yellow  needles. 

The  author  has  synthesised  benzoylpseudotropeine  by  heating 
pseudotropine  (3  grams)  with  v.ater  (P-'i  grams)  and  benzoic  an- 
hydride (l^-  mols.)  on  the  sand-bath  for  1|-  hours  at  the  boiling  point 
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of  the  mixture.  The  synthetical  base  is  entirely  similar  to  the 
natural  one. 

The  author  has  no  doubt  that  a  series  of  pseudotrope'iues,  cor- 
responding to  the  tropeines,  can  be  prepared  from  pseadotropine.  He 
has  prepared  the  following:  — 

Cintianiylpsendotrope'ine,  CbH|4NO(C9H.;0),  is  obtained  from  pseudo- 
tropine  and  cinnaniic  anhydride,  melts  at  87 — 8S°,  and  is  very  easily 
soluble  in  cold  alcohol,  ether,  and  benzene,  somewhat  less  so  in  ligcht 
peti'oleum.  The  Tiydrochloride  is  obtained  as  a  white,  crystalline 
])recipitate  on  passina:  hydroiren  chloride  into  an  ethereal  solution  of 
the  base,  and  is  easily  soluble  in  alcohol  and  ether.  The  picrate, 
platinochloride,  and  aurochloride  are  similar  to  those  of  benzoyl- 
pseudotropeine.  E.  C.  R. 

Alkaloids  of  Corydalis  cava.  By  F.  Adkkmaxx  (Chem.  Centr., 
1891,  i,  978 — 979). — The  dried  and  ground-up  roots  of  Corydalis  cava 
are  extracted  with  80 — 85  per  cent,  alcohol  at  25°,  the  alcohol 
evaporated  under  diminished  pressure,  and  the  residue  extracted  by 
Urngendorff's  method.  Benzene  extracts  cousiderable  quantities  of 
crystalline  substances,  both  from  the  acid,  and  also  from  the  alkaline 
liqiiid.  The  alkaline  liquid  may  be  extracted  tirstly  with  light  petr- 
oleum, and  then  with  chloroform,  the  latter  extracting  an  alkaloid. 
Ether  extracts  alkaloids  from  the  acid  liquid,  and  if,  after  separating 
the  ether,  the  solution  be  extracted  with  chloroform,  a  base  is  obtained 
which  is  identical  with  that  obtained  from  the  alkaline  liquid  with  the 
same  reagent.  The  author  isolated  th'-ee  bases.  The  first  is  isomeric 
with  the  hydroberberine  of  Court,  CooHojXOi,  and  is  oxidised  by 
chromic  acid  to  berbevi'ae.  It  ditlers  from  Court's  hydroberberine  in 
the  melting  point,  138",  and  in  its  optical  properties  ;  it  is  a  tertiary 
monamine. 

The  chloroform  extract  of  the  Corydalis  alkaloids  includes  one 
which  is  similar  to  caffeine  ;  its  formula  is  C^iHoiXO^.  It  reacts  with 
concentrated  sulphuric  acid,  forming  a  yellowish  coloration,  which 
pas.ses,  slowly  in  the  cold,  rapidly  when  warmed,  into  a  beaiitiful 
violet.  Erdmann's  reagent  causes  a  brownish-red  coloration,  Frohde's, 
a  violet,  or  green  streaked  with  reddish-violet;  selenium  sulphuric 
acid,  a  li^ht  violet;  nitro-siilphuric  acid,  a  bluish-violet;  and  potas- 
sium dichromate  and  sulphuric  acid,  a  similar  coloration  to  strychnine. 
If  the  solution  of  the  base  be  covered  with  concentrated  hydrochloric 
acid  and  chlorine  water  added,  a  red  zone  is  formed,  and,  after  shak- 
ing the  mixture  the  whole  solution  becomes  pink-coloured.  The 
author  names  this  base  corydaline.  It  resembles  Reichwald's  fumarine, 
C21H19XO4  (Abstr.,  1890,  272),  in  some  respects,  but  differs  fi'om  it 
in  being  optically  active  and  in  its  solubility.  The  third  base  which 
the  author  extracted  was  not  obtained  ciystalline,  but  reacted  with 
the  several  alkaloid  reagents.  J.  W.  L. 

New  Alkaloid  in  Tylophora  asthmatica.  By  D.  Hoopei; 
(Pharm.  J.  Trans.,  21,  6 — 7). — The  inspissated  alcoholic  extract  of 
the  root  of  Tylophora  axflimatica  treated  with  water  gives  a  solution 
which,  after  filtration,  is  made  alkaline  with  ammonia,  and  agitated 
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Avith  ether  io  extiact  the  alkali/id  fylopJioritie.  This,  on  evaporating 
its  ethereal  solution,  is  left  in  the  form  of  CT-ystals,  sparingly  soluble 
in  water.  The  ethereal  and  alcoholic  solutions  have  an  alkaline  reac- 
tion, and  the  substance  fni-ms  with  acids  neutral  solutions,  from  which 
it  is  precipitated  bj  all  the  usual  alkaloklal  rea^rents.  The  »i7ra^6' and 
^jyt^rocAZonJe  form  prismatic  crystals.  When  added  to  sulphuric  acid, 
the  pure  alkaloid  is  dissolved  with,  colorations  successively  reddish- 
brown,  red,  green,  and  finally  blue.  Nitric  acid  colours  it  purple-red, 
dissolving  some  to  orange  solution;  hydrochloric  acid  forms  a  yellow 
solution,  Frohde's  reagent  dissolves  it  with  a  sap-green  coloration  ; 
and  sulphuric  acid  and  potassium  dichromate  produces  a  violet-brown 
liquid.  It  decolorises  pola  sium  permanganate,  but  is  not  affected  by 
ferric  chloride  or  lead  acetate.  K.  R. 

Influence  of  Oxygen  on  the  Formation  of  Ptomaines.  By 
W.  HuxTER  {I'roc.  li'oi/.  .Voc,  49,  ;-J76 — 379). — Tne  interest  attaching 
to  the  role  of  oxygen  in  the  life  history  of  bacteria  led  to  this  investi- 
gation of  the  qu.intity  of  ptomaines  formed  by  means  of  putrefaction 
bacteria,  (1)  when  oxygen  was  freely  admitted;  (2)  when  it  was 
])resent  in  limited  quantity  ;  and  CS)  >\hen  it  was  withheld  altogether. 
Such  ptomaines  as  the  diamines,  formed  in  the  early  stages  of  putre- 
faction, are  not  poi.sonous,  and  contain  no  oxygen  ;  in  this  respect  they 
differ  from  those  containing  oxygen,  like  muscarine  and  neuiine. 
Brieger  concluded  from  this  that  free  access  of  oxygen  plays  an  im- 
portant part  in  the  formation  of  the  poisonous  b^ises,  and  favours  the 
formation  of  ptomaines  generally.  The  chief  result  of  the  present 
research  is  that  the  formation  of  ordinary  putrefaction  ptomaines  is 
favoured  by  an  entire  absence  of  oxygen 

The  ptomaines  were  isolated  by  Brieger's  method,  and  in  connection 
with  the  diamines  accurate  quantitative  results  were  obtained  by  the 
use  of  benzoic  chloride  (the  method  of  Baumann  and  Udranszky^. 
The  diamines  formed  during  the  early  stages  of  the  ptccess  (without 
oxygen,  none  being  obtained  if  oxygen  was  admitted  f reelyj  disappear 
as  putrefaction  proceeds.  Xo  very  definite  results  regarding  toxic 
alkaloids  were  obtained  ;  symptoms  of  poisoning  wtre  only  obtained 
in  one  instance  (eight  experiments  in  all  being  madej  from  the  injec- 
tion of  a  fluid  which  had  putrefied  in  the  absence  of  oxygen. 

W.  D.  H. 

Peptotoxin.  By  E.  Salkow.ski  (Virdtoit-'s  Archie, 12^,  ¥j9 — 454). 
As  a  result  of  experiments  on  the  digestion  of  proteids  by  means  of 
pepsin,  no  poisonous  substance  soluble  in  -water  and  amyl  alcohol  was 
ibrmed,  such  as  Bx'ieger  states  he  i&olated  from  digested  fibrin  ;  in 
other  words,  a  '*  peptotoxin  "  in  Brieger's  sense  of  alkaloidal  substance 
does  not  exist. 

If  putrefaction  is  prevented,  leucine  and  tyrosine  are  al.so  never 
formed  in  gastric  digestion. 

If  putrefaction  be  allowed  to  occur,  poisonous  basic  products  make 
their  appearance.  Some  specimens  of  meat  contain  jioisonous  bases 
previous  to  the  occuiTence  of  digestion  at  all.  The  resinous  substance 
]irpsent  in  commercial  amyl  alcohol  (compare  Udranszky,  Abstr.,  1887, 
1133)  is  also  toxic.    These  facts  no  doubt  explain  Brieger's  error. 
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That  albumoses  and  peptones  are  toxic  none  will  deny  ;  the  object 
of  the  present  research  is  to  show  that  their  toxicity  is  one  of  their 
inherent  properties,  and  not  due  to  any  basic  product  or  toxine 
separable  from  them.  W.  D.  H. 

Hamack's  Ash-free  Albumin.  Bv  B.  Werigo  [Fflilfiers  Archiv, 
48,  127—149:  compare  Absir.,  1890,"272  and  31t-2).  '  The  so-called 
ash-free  albumin  obtained  by  Aronstein  and  Schmidt  by  means  of 
dialysis  was  shown  by  later  observers  (Heynsius.  Winop^adoff)  to  be 
poor  in  ash.  but  not  free  from  ash,  and.  moreover,  that  its  charac- 
teristic properties  (uncoasfulability  by  heat,  solubility  in  M-ater,  &c.) 
were  due  to  the  use  of  alkali  in  its  preparation.  Harnack  has  lately 
taken  up  the  question  again,  and  prepared  a  proteid  substance  practi- 
cally free  from  ash,  by  precipitating  it  by  means  of  hydrochloric  acid 
from  a  solution  of  copper  albuminate  in  sodium  hydroxide.  This 
material  agrees  in  its  properties  ^yif]l  the  substance  obtained  by 
Aronstein.  The  pi*e.sent  researches  fii'st  show  that  in  his  main  facts 
Harnack  is  quite  correct,  the  only  point  of  diiference  being  that  in 
order  to  precipitate  the  ash-free  proteid,  it  is  necessary  to  add  excess 
of  hydrochloric  acid;  mere  neutralisation  precipitates  only  the  copper 
albuminate.  Further  investigation  of  the  ash-free  proteid  showed 
that  it  is  not  coagulable  by  heat,  but  that  it  is  precipitated  by  neu- 
trab'sation,  the  precipitate  being  soluble  in  excess  of  either  acid  or 
alkali  :  in  other  words,  the  substance  which  Harnack  describes  as  ash- 
free  albumin  is  only  a  derivative  of  albumin,  which  resembles  in  its 
properties  the  well-known  derivatives  called  acid-albumiu  and  alkali- 
albumin. 

In  Harnack's  case  one  deals  with  an  acid  solution,  in  Aronstein's 
with  an  alkaline  solution,  of  this  albunainate;  this  accounts  for  a 
difference  which  must  be  noted  in  the  two  cases.  The  reaction  suflB- 
ciently  explains  this  fact,  which  is  that  Harnack's  substance  is,  and 
Aronstein's  is  not,  precipitable  by  neutral  salts.  Aronstein's  sub- 
stance, however,  like  all  these  albuminates,  is  coagulated  by  heat 
when  their  solutions  are  satnr;ited  with  such  neutral  salts. 

The  rext  question  which  arises  is  whether  Harnack's  derived  albu- 
min is  formed  by  the  alkali  and  acid  used  in  the  latter  parts  of  the 
process  of  preparation,  or  previous  to  this.  A  number  of  considera- 
tions, none,  however,  absolutely  proving  the  point,  appear  to  show  that 
the  change  occurs  prior  to  the  use  of  the  alkali  and  acid  ;  or,  in  other 
words,  that  Harnack's  copper  albuminate  is  strictly  analogous  to  the 
albuminates  known  as  acid-  and  alkali-albumin  respectively;  in 
the  one  case  copper,  in  the  other  case  acid  and  alkali  are  in  union 
with  the  proteid  molecule.  It  has  already  been  stated  that  in  the 
preparation  of  Harnack's  albuminate  it  is  necessary  to  add  excess  of 
acid;  whereas  after  its  preparation  it  is  readily  soluble  in  slight 
excess  of  acid.  This  diiference  is  due  to  the  fact  that  during  the 
addition  of  hydrochloric  acid  to  the  sodium  hydroxide  solution 
sodium  chloride  is  formed  ;  and  it  is  the  presence  of  this  salt  which 
renders  the  albuminate  insoluble  in  the  excess  of  acid;  this  is  true 
for  acid-albumin  generally. 

AVeighed  quantities  of  Harnack's  albuminate  were  then  subjected 
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to  titration,  the  qnantity  of  standard  acid  and  alkali  necessary  to 
])recipitate  and  redissolve  the  precipitate  being  noted.  From  these 
the  amount  of  sodium  present  iu  thealkali-albuminate  was  calculated, 
the  average  of  six  experiments  showing  a  percentage  of  0969.  Two 
atoms  of  sodium  in  the  molecule,  taking  Harnack's  estimation  of  the 
molecular  weight  of  albumin  (47-i0'8)  as  correct,  would  amount  to 
0  07  per  cent.  Harnack's  copper  all)uminate,  however,  is  stated  to 
contain  2  atoms  of  c  ipper  ;  the  sodium  compound,  if  analogous,  should 
therefore  contain  4  atoms  of  sodium. 

Further  experiments  showed  that  in  some  cases  for  precipitation 
and  re-solution  two  equivalents  of  alkali  correspond  to  one  of  acid, 
and  a  number  of  arguments  are  advanced  for  and  against  the  conten- 
tion that  Harnack's  formula  should  be  doubled  ;  the  facts  are,  how- 
ever, not  irreconcilable  with  the  assumption  that  Harnack's  formula 
is  correct;  and  there  appear.s  to  be  no  doubt  that  acid  and  alkaline 
albuminates  are  definite  chemical  compounds.  W.   D.  H. 

Behaviour  of  Albumin  when  Subjected  to  Pressure.     By  A. 

Dexakvkk  (C'/iern.  Crufr.,  LSJl,  i,  oU'J  ;  from  Compt.  nnd.  Stat.  Sci. 
Brasserie  de  Gand.,  1  Heft). — Albumin,  when  heated  under  pressure 
either  in  water  or  in  dilute  acids,  undergoes  changes.  When  heated 
in  water  under  a  pressure  of  one  atmosphere,  it  becomes  soluble  again 
and  reacts  as  uucoagulated  albumin.  At  higher  pressures  other 
changes  take  place,  the  solution  becomes  more  perfect,  and  leucine 
and  tyrosine  are  formed.  At  very  high  pressures,  for  instance, 
10  atmospheres,  the  solution  becomes  alkaline,  and  ammonia  deriva- 
tives and  amido-acids  are  formed.  A  small  quantity  of  albumose, 
precipitable  by  ammonium  sulphate,  has  been  detected  as  a  result  of 
the  action,  but  no  peptone.  The  albumin  of  egg,  muscle,  blood,  and 
milk  casein  all  behave  similarly  under  these  conditions. 

Treatment  with  dilute  hydrochloric  acid  causes  a  simple  solution  of 
albumin;  by  boiling  it  with  lO  per  cent,  hydrochloric  acid,  a  solution 
is  obtained  from  which  nitric  acid  causes  no  precipitation,  nor  is  the 
albumin  precipitated  after  neutralising  the  acid  with  soda  or  potash. 
By  heating  the  albumin  with  5  per  cent,  hydrochloric  acid  under  a 
pressure  of  one  atmosphere  for  one  hour,  a  similar  solution  is 
obtained.  This  moditication  the  author  names  a.-acid  albumin.  If 
the  heating  be  continued  for  two  hours,  or  if  the  pressure  be  increased 
to  2  atmospheres,  a  clearer  solution  is  obtained  which  is  neither  pre- 
cipitated by  boiling  nor  by  nitric  acid,  but  is  precipitated  by  neutral- 
ising the  acid  ;  this  modification  has  been  named  j3-acid  albumin.  No 
peptone  could  be  detected.  They  are  similar  to  syntonin.  At  higher 
pressures  considerable  quantities  of  ammonium  chloride  and  chlorine 
derivatives  of  the  amido-acids  are  formed.  J.  W.  L. 


1270  ABSTRACTS   OF   CHE.MICAL   PAPERS. 

Physiological    Chemistry. 


Human  Respiration,  Air  being  Re-breathed  in  a  Closed 
Vessel.  By  W.  :Makcf,t  (Fror.  Iloi/.  Soc,  49,  103^117).— The  fol- 
lowinsf  are  the  results  obtained  in  the  pi-esent  enquiry  : — 

1.  On  re-breathing  air  in  a  closed  vessel,  less  carbonic  anhydride  is 
expired  within  a  given  time  than  in  ordinary  breathing,  tlie  volume  of 
tlie  air  undergoing  at  the  same  time  a  slight  reduction. 

2.  When  fresh  air  is  taken  after  re-breathing  air  in  a  closed  vessel, 
the  volumes  of  air  breathed  and  the  weisrhts  of  carbonic  anhydride 
expired  are  greater  than  in  ordinary  breathing;  this,  however,  passes 
off  in  a  few  minutes.  W.  D.  H. 

The  Respiratory  Exchange  of  Gases,  By  W.  Marcet  (Proc. 
Physiol.  Soc,  1891,  .33 — 35). — A  number  of  data  concerning  the 
amount  of  gases  inspired  and  expired  by  human  individuals  are 
given.  They  were  obtained  by  the  use  of  the  author's  own  apparatus. 
The  mean  respiratory  quotient  in  22  experiments  Avas  0  87.  The 
influence  of  food  and  fasting  on  the  amount  of  gases  respired  is  also 
illustrated.  In  five  experiments,  each  lasting  five  minutes,  the  air 
inspired  contained  3  to  4  per  cent,  of  carbonic  anhydride.  Under 
these  circumstances,  the  amount  of  oxygen  consumed  is  greater, 
while  the  carbonic  anhydride  expired  is  very  much  less,  than  in 
ordinary  breathing.  W.  D.  H. 

Action  of  ParaflBnic  Nitrites  on  Blood  Pressure.     By  J.  T. 

Cash  and  W.  R.  Duxstan  {Fwc.  Pen/.  ,sv.c.,  49.  314— 319).— Amyl 
nitrite  is  the  one  on  which  most  of  our  knowledge  at  present  rests. 
This  and  other  nitrites  of  the  parafEnic  series  were  prepared  pure  for 
the  present  research  by  the  reaction  of  the  coiTesponding  alcohol, 
previously  purified,  with  sodium  nitrite  in  the  presence  of  dilute  acid. 
The  blood  pressure  was  recorded  by  means  of  a  modification  of  the 
ordinary  kymograph,  by  which  it  was  possible  to  record  a  long  tracing 
on  a  slowly  revolving  drum,  and  shorter  tracings  at  intervals  on  a 
rapidly  revolving  cylinder.  By  means  of  experiments  on  cats  and 
rabbits,  it  was  shown  that  the  well-known  effect  of  a  fall  in  blood 
pressure  produced  by  arayl  nitrite  is  due  to  the  direct  action  of  the 
drug  on  the  vascular  walls  causing  the  vessels  to  dilate  (Brunton, 
Mayer,  and  Friedrich),  and  not  to  its  action  on  the  vaso-motor  centre 
(Filehne).  These  experiments  fall  into  two  categories ;  in  the  first, 
the  head  was  cut  off  from  the  circulation,  and  amyi  nitrite  still  gave 
rise  to  as  great  a  fall  of  pressure  as  when  the  head  was  included  in 
the  circulation.  In  the  second  series,  the  drug  was  injected  into  the 
carotid  artery,  but  prevented  from  reaching  the  genei-al  circulation 
by  appropriate  ligatures.  The  fall  of  pressure  did  not  occur  until 
these  ligatures  or  clamps  were  removed. 

In  experiments  on  man,  a  special  no.se  and  mouth  piece  was  devised 
to  enable  a  knoAvn  quantity  of  the  nitrite  to  be  inhaled.  The  order 
of  activity  (that  is,  extent  of  pulse  acceleration,  wiiich  is  greatest  in 
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neurotic  individuals)  for  various  nitrites  is  : — (1)  a-amyl :  (2)  /3-amvl ; 
(3)  isobntyl;  (4)  secondary  butyl;  (5)  primary  butyl;  ((>;  secondary 
propyl;   (7)  primary  propyl;   (8)  ethyl;   (9)  methyl. 

A  broad  summaiy  of  the  action  of  the  nitrites  is  as  follows: — 
All  produce  a  ffdl  of  blood  pressure,  and  an  accompanyinof  accelera- 
tion of  the  pulse  ;  the  latter  is  not  so  marked  after  intravascular 
injection  as  after  inhalation,  and  is  also  less  marked  in  cats  than  in 
men.  The  respiration  is  affected  temporarily  during  inhalation  in 
various  desrrees  by  the  different  nitrites,  and  permanently  by  repeated 
administration  of  the  same  or  different  nitrites. 

The  activity  of  the  nitrites,  as  measured  by  the  fall  in  blood  pres- 
sure after  itdialation,  is  as  follows  : — (1)  secondary  propvl  ;  (2)  terti- 
ary butyl ;  (8)  secondary  butyl ;  (4)  isobutyl.  nearly  equal ;  (5)  terti- 
aiy  amyl  :  (6)  a-amyl ;  (7)  /3-amyl,  nearly  equal;  (8)  methyl; 
(9)  butyl;  (10)  ethyl;  (11)  propyl.  After  intravascular  injection, 
however,  the  order  is  nearly  the  reverse.  The  causes  of  these  dilTe- 
rences  will  be  considered  in  a  later  paper.  W.  D.  H. 

Influence  of  Temperature  on  Digestive  Ferments.  Bv  E. 
BiEKNACRi  (Zeif.  Biol.,  28,  49 — 71;. — Digestive  lernients  require  for 
their  efficient  action  a  certain  reaction  and  a  suitable  temperature. 
The  optivinm  temperature  is  39 — UY,  that  is,  a  little  over  that  of  the 
body.  Higher  temperatures  destroy  the  ferment,  and  the  present 
research  is  occupied  with  the  determination  of  the  temperature  neces- 
sary for  this  latter  purpose. 

The  first  ferment  investigated  was  trypsin,  and  it  was  found  that 
45°  C.  markedly  lessens  its  activity,  and  exposure  for  five  minutes  to 
50°  destroys  it  altogether.  The  specimens  of  trypsin  employed  were 
some  pure,  some  impure,  and  certain  exceptions  to  the  above  stated 
rule  were  noted.  It  being  very  improbable  that  various  trvpsins 
differ  in  this  particular,  in  virtue  of  their  inherent  characters,  experi- 
ments were  instituted  to  determine  the  factor  that  caused  the  diffe- 
rence. It  was  found  that  small  admixtures  with  certain  salts  had  the 
power  of  increasing  the  resistance  of  the  fei-ment  to  temperature ;  the 
activity  of  the  ferment  was  often  lessened  by  the  salt  (althouo-h  this 
was  more  marked  in  the  case  of  pepsin),  but  the  optimum  tempera- 
ture was  50° ;  55°  lessened,  and  6li°  destroyed,  the  activity  of  the 
ferment.  The  salts  Avhich  acted  thus  were  ammonium  sulphate  (a 
salt  used  in  the  preparation  of  some  specimens  of  ferment  used  in  the 
preliminary  experiments),  ammonium  chloride,  phosphate,  and  nitrate, 
and  sodium  chloride.  If  mixtures  of  two  or  more  of  these  salts  were 
used,  the  eifect  was  more  marked  still. 

Certain  salts  (ammonium  carbonate  and  oxalate,  magnesium  sulph- 
ate, sodium  sulphate  and  phosphate),  starch,  and  sugar  had  no  such 
action,  but  certain  products  of  proteolytic  activity  (aibumose,  ampho- 
peptone,  and  antipeptone)  act  like  the  salts  just  enumerated.  All  the 
materials  that  act  in  this  way  increase  the  alkalinity  of  the  digesting 
medium ;  minute  doses  of  sodium  hydroxide  act  in  a  precisely  similar 
way,  and  the  proposition  is  advanced  that  the  whole  of  the  phenomena 
are  simply  dependent  on  the  i-eaction.  Increase  of  alkalinity  protects 
the  ferment.     It  was  found  that  increase  of  acidity  (trypsin  will  act 
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iu  an  acid  medium  if  salicylic  acid  be  employed)  acts  in  exactly  the 
opposite  Avay ;  in  an  acid  medium,  33 — 36°  is  the  optimum  tempera- 
ture ;  40°  hinders,  at:d  45°  destroys,  the  action  of  the  ferment. 

Pepsin  "was  then  inrestio^ated,  and  it  was  found  that  acidity  acts 
towards  this  ferment  precisely  like  alkalinity  towards  the  trvptic 
ferment,  the  temperature  necessaiy  to  destroy  its  activity  rising' from 
Go''  to  70°.     In  a  neutral  medium,  the  temperature  falls  to  55°. 

Unfiltered  fresh  saliva  loses  its  diastatic  properties  at  75°,  filtered 
saliva  at  7u",  diluted  saliva  at  60°,  pure  ptyalin  at  70°,  unless  its 
solution  is  much  diluted,  when  the  necessary  temperature  sinks  to 
60°.  The  influence  of  salts,  reaction,  (fee,  is  exactly  the  same  in  kind 
as  with  trvpsin.  In  all  cases,  if  the  pure  ferment  be  used,  the  influ- 
ence of  temperature  and  the  influence  of  salts,  &c.,  on  the  tempera- 
ture are  more  easily  observed  than  if  the  ferment  be  impulse,  as 
contained,  for  instance,  in  the  digestive  juice. 

The  explanation  of  these  occurrences  probably  lies  in  the  formation 
of  loose  compounds  with  the  enzymes,  analogous  to  the  pepsin-hydro- 
chloric acid  of  Schmidt  and  other  authors.  W.  D.  H. 

Action  of  Pancreatic  and  Rennet  Extracts  on  Casein.  By 
J.  S.  Edkins  (Brit.  Med.  J.,  i,  1891,  1332—1383,  and  J.  Fh/siol.,  12, 
193 — 219). — Milk  is  occasionally  clotted  by  pancreatic  extracts  ;  but 
even  if  this  does  not  occur,  tbe  casein  in  the  milk  (that  is,  caseinogen, 
W".  D.  H.)  will  be  altered  so  that  boiling  causes  a  curdling  of  the 
milk.  The  casein  thus  altered  has  been  termed  meta-casein  (Roberts). 
The  existence  of  meta-casein  is,  however,  transient.  Its  appearance 
is  not  due  to  the  combined  action  of  heat  and  fatty  acid  liberated  by 
the  pancreatic  juice,  as  no  change  in  reaction  occurs  if  the  juice  used 
has  lo.st  its  piolytic  properties,  and  yet  meta-casein  appears.  i\leta- 
case'in  appears  to  be  cas^ein  of  which  the  precipitation  is  hindered  in 
the  cold  bv  the  concomitant  action  of  trypsin.  Meta-casein  may  be 
separated  from  milk  by  half  saturation  with  certain  neutral  salts.  Its 
reactions  suggests  afiinities  to  casein  rather  than  caseinogen.  Whey 
proteid  appears  to  come  into  existence  simultaneously  with  the 
appearance  of  meta-casein.  W.  D.  H. 

Influence  of  Alcohol  on  Proteid  Metabolism.  Bv  R.  H.  Chit- 
TKXDEX,  C.  XoREis,  and  E.  E.  Smith  (/.  FhysioL,  12,  ^220— 232).— 
As  the  result  of  three  experiments  on  dogs,  the  conclusion  is  drawn 
that  alcohol  has  no  striking  action  on  the  general  metabolism  of 
proteid  matter.  In  each  case  they  extended  for  eight  or  ten  days, 
and  the  quantity^  of  alcohol  used  was  large,  rising  to  25  c.c.  per  kilo, 
of  body  Aveight.  At  the  same  time  alcohol  has  some  specific  action 
on  nutrition,  as  manifested  iu  its  tendency  to  increase  the  excretion 
of  uric  acid  in  proportion  to  urea.  V>\  D.   H. 

The  Proteid  Requirement  of  Healthy  Men.  By  Siudemunp 
{Pfliigers  Archiv,  48,  578 — 591). — Voit  oives  the  following  daily  diet 
as  a  minin:  al  one  for  a  full-grown  man :  1 1 8  grams  proteid,  56  grams  fat, 
and  500  gaams  carbohydrate.  Since  his  time  various  observers  have 
given  other  numbers  ;  most  interest    attaches  to   the  daily  proteid 
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rcquiremPTih,  and  various  authors  give  numbers  from  110  to  .35  grams. 
These  variations  are  in  part  due  to  the  fact  tliat  the  number  of  indi- 
viduals on  whom  the  observations  were  made  was  small,  being  often 
limited  to  the  experimenter's  own  person.  It  is  impossible  to  deduce 
an  average  diet  from  such  observations,  but  it  is  necessary  to  experi- 
ment on  large  numbers  of  persons.  Accordingly,  in  the  present 
research,  continuous  observations  on  47  recruits  in  the  army  were 
made.  These  lasted  for  nearly  four  months.  The  experiments 
involved  daily  examination  of  the  food  and  body  weight ;  the  food 
included  the  ordinary  ratiims,  the  jjurcliases  of  the  recruits,  and  the 
packages  of  eatables  they  received  from  their  homes.  In  this  way, 
all  were  not  on  precisely  the  same  diet,  but  the  results  are  all  averaged 
up,  and  the  daily  mean  diet  was  thus,  113  grams  proteid,  o4'3  fat,  and 
55 18  carbohydrate.  At  the  end  of  the  period,  H4  of  the  men  had 
gained  in  weight,  five  had  lost  weight,  and  three  were  the  same  as  at 
the  beginning  ;  cue  died,  and  the  rem  lining  four  did  not  continue 
the  experiment.  On  the  average  each  man  gained  35  kilos,  in 
weight,  or  38  grams  per  day.  This  increase  of  weight  was  doubtless 
due  chiefly  to  growth  of  muscle  (the  daily  exercises  of  these  men  are 
given)  ;  and  thus  7  6  grams  or  20  per  cent,  of  the  increased  weight 
may  be  taken  as  the  amount  of  new  pi-oti-'id  put  on  daily  ;  this  would 
reduce  the  daily  requirement  of  proteid  food  to  lU5'-i  gi'ams,  which  is 
a  smaller  number  than  that  given  by  Voit  as  the  amount  necessary 
to  keep  the  body  in  equilibrium.  W.  D.  H. 

Nutrition  of  Muscle.  By  J.  Brinck  (Brit.  Med.  J.,  ii,  1891, 
181 — 183j. — The  object  of  these  experiments  was  to  test  on  skeletal 
muscle  the  nutritive  action  of  various  proteid  fluids  in  contiimation 
of  the  results  which  Kronecker  and  his  pupils  have  obtained  on 
cardiac  muscle  (Abstr.,  1889,  632).  These  results  are  to  the  effect 
that  solutions  of  myosin,  syntonin,  peptone,  casein,  egg  albumin,  and 
glycogen  are  incapable  of  restoring  to  activity  tbe  "  washed  out  " 
frog's  heart,  and  that  serum  albumin  is  the  only  known  nutritive 
proteid.  Ringer  attributes  the  resuscitating  effect  of  a  circulating 
fluid  to  its  inoraranic  salts,  and  Mays  {Practitioner,  39,  No.  4)  to 
creatine  and  its  allies. 

A  "  washed  out"  heart  is  one  perfused  by  normal  saline,  until  it 
ceases  to  respond  to  strong  induction  shocks,  not  when  it  ceases  to 
contract  spontaneously.  Ringer  apparently  uses  the  word  in  the 
latter  sense,  and  his  results  are  explained  bv  regarding  his  solutions 
as  stimulant,  not  nutritive.  The  present  experiments  made  with  the 
sartorii  of  the  frog  lend  support  to  Kronecker"s  conclusion  that  the 
proteids  of  serum  (spoken  of  in  the  authoress's  paper  roughly  as 
serum  albumin)  are  nutritive,  and  that  other  proteids,  salts,  and 
extractives  are  not.  W.   D.  H. 

Effect  of  Partial  Extirpation  of  the  Kidneys  on  Nutrition. 
By  J.  R.  Bradford  (Proc.  Physiol.  Soc,  Ibdl,  lb — 2u). — Dogs  were 
fed  on  a  known  diet,  and  the  daily  amount  of  urine  and  urea  deter- 
mined. The  total  nitrogen  of  ingesta  and  excreta  was  determined 
by  Kjeldahl's  method. 

VOL.  LX.  4  c 
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A  wedge-shaped  poi-tion  of  one  kidney  was  removed  antiseptically, 
and  after  the  healing  of  the  wound,  the  animal  is  apparently  normal. 
The  kidney  w'oiind  hf^als  by  the  first  intention.  From  a  fortnight  to 
six  weeks  after  this  first  opei-ation,  the  whole  of  the  second  kidney 
was  removed.  The  animal  rapidly  emaciates  ;  its  temperature  falls, 
and  death  ensues  from  two  to  six  weeks  after  the  second  operation. 
The  urine  contains  no  albumin  or  sugar,  but  the  most  remarkable 
effect  observed  is  that  the  animal  which  only  retains  a  fragment  of 
tme  kidney  secretes  a  markedly  increased  amount  of  urine,  of  urea, 
and  of  tot:il  nitrogen.  It',  however,  the  fragment  removed  at  the 
first  operation  is  small,  so  that  less  than  about  three-quarters  of  the 
whole  kidney  weight  is  removed  at  bf)th  operations,  there  is  no 
increase  in  ui'ea,  but  merely  in  the  water  excreted;  the  animal 
emaciates  but  slightly  and  lives  much  longer. 

The  fragment  of  kidney  io\ind  post  mortem  is  distinctly  atrophied. 

Corresponding  with  the  increase  of  urea  in  the  urine,  there  is  an 
increase  also  in  the  blood  (here  it  may  be  quadrupled),  muscles,  livti-, 
and  brain.      Conti'ol  experiments  with  normal  dogs  were  ma'lf^. 

W.  ]).  H. 

The  Influence  of  Sodium  Chloride  in  the  Chemical  Compo- 
sition of  the  Brain.  By  I.  Novi  (Pjiii'jers  Archiv,  48,  'A20 — 335). 
— The  injection  of  a  10  per  cent,  solution  of  sodium  chloride  into 
the  carotid  artery  leads  to  a  loss  of  water  in  the  brain,  which  is 
especially  marked  in  the  cortex.  Less  than  l'2o  per  cent,  of  the 
total  amount  of  A\ater  in  the  brain  is  thus  lost  after  one  injection,  but 
after  injections  repeated  at  intervals,  the  loss  may  amount  to  o  per 
cent.  The  normal  amount  of  sodium  in  the  brain  rises,  that  of  potas- 
sium falls  ;  the  sum  of  the  two  metals  is,  however,  almost  constant. 
This  is  especially  the  case  if  one  considers  the  brain  as  a  whole ;  in 
the  grey  matter,  the  greater  metabolic  activity  leads  to  variations  with- 
in somewhat  wider  limits.  In  the  whole  brain,  the  sodium  rises  from 
0-09  to  0-32,  and  the  potassium  falls  from  0  39  to  0-25  per  cent.  The 
percentage  of  chlorine  also  rises,  for  sodium  requires  more  chlorine  to 
saturate  it  than  the  same  weigrht  of  potassium.  To  these  changes  the 
convulsions  that  occur  are  probably  due.  It  was  also  noted  that 
other  effects  were  a  clear  red  colour  of  the  venous  blood,  and  an 
excitability  of  muscular  and  nervous  ti.ssues,  lasting  many  hours  after 
death.  *W.  D.  H. 

Deposits  of  Iron  and  Glycogen  in  the  Tissues.  By  S.  Dkle- 
PIKE  {Proc.  Fhysiiil.  Soc,  1891,  3o — 39). — The  most  convenient  micro- 
chemical  test  tor  so-called  "  free  iron  "  in  the  tis.sues  is  the  Prussian 
blue  reaction.  The  specimens  are  first  placed  in  a  5  to  10  per  cent, 
solution  of  potassium  ferrocyanide,  washed  in  water,  and  lastly,  for  a 
period  varving  from  a  few  minutes  to  a  few  hours,  in  a  0  5  to  1  per 
cent,  solution  of  hydrochloric  acid. 

Hieraoglobin  does  not  give  the  test;  and  the  term  "free  iron  "  is 
apparently  used  for  loose  combinations  of  iron  with  nuclei'n  or  other 
albuminous  material  deposited  in  the  cells,  and  generally  colourless, 
although  in  the  kidne}'  it  occurs  in  the  form  of  brownish  granules. 
'Ihe   kidney  gi\es  the  test  more  readily  than  the  liver  ;  the   organs 
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used  were  from  a  case  of  doubtful  pernicioas  anaemia.  The  liver, 
however,  jjives  the  reaction  well  after  a  few  days  immersion  in 
alcohol  and  glycerol,  which  are  considered  to  produce  a  loosening  of 
the  union  between  the  iron  and  the  organic  compound.  The  conclu- 
sion is  drawn  from  this  that  the  iron  is  more  firmly  combined  in  the 
liver  than  in  the  kidney  cells. 

A  new  method  recommended  for  the  making  of  permanent  spe- 
cimens to  show  deposits  of  glycogen  or  lardace'in  in  cells  is  the 
following: — The  sections  are  washed  with  a  solution  of  iodine  in 
chloroform,  dehydrated  with  alcohol,  cleared  with  clove  oil,  and 
mounted  in  chloroform  balsam  coloured  with  iodine.  W.   D.  H. 

Lecithin  in  the  Liver.  By  A.  Hefftek  (Ch^m.  Cetitr.,  1891,  i, 
4.59  ;  from  Iiidiuj.  Diss.  Leipzig,  1890). — The  author  finds  that  the 
.amount  of  lecithin  present  bears  a  definite  relation  to  the  weight  of 
the  livex',  that  an  alteration  of  food  does  not  afFect  this,  but  that  the 
proportion  decreases  during  a  long  fast.  Phosphorus  pois^oning  is 
accompanied  by  a  material  decrease,  upwards  of  50,  per  cent.,  in  the 
quantity  of  lecithin  in  the  liver,  and  the  decrease  is  the  greater  the 
more  fatty  the  liver.  The  author  considers  that  this  is  occasioned 
by  the  direct  decomposition  of  the  stored-up  lecithin.  J.   W.  L. 

Composition  of  the  Bones  of  Aged  Rabbits.  By  L.  Graffen- 
beR(;er  (Lawhv.  Versuchs->'<tai..  39.  115 — I'lCj). — Hitherto  the  com- 
position of  the  bones  of  rabbits  of  6 — S  years  old  has  not  been 
made  known.  The  author  now  communicates  the  complete  com- 
position of  the  bones  of  a  buck  6^  years  old  and  a  doe  7J  years  old. 

The  results  as  stated,  accompanied  by  full  analytical  details,  are  : 
water  and  fat  decrease  with  increasing  age;  thei'e  is  no  change  be- 
tween the  ratios  of  organic  to  inorganic  matter:  old  rabbits'  bones 
contain  more  carbonate  but  less  phosphate  of  lime  than  the  bones 
of  the  young  animals,  2 — 4  years.  E.   W.   P. 

Amount  of  Fat  and  Dry  Matter  in  the  Milk  of  some  Hill- 
bred  Cows.  By  .1.  SlEOEL  (Bied.  Centr.,  20,  393— 3;:'4;  from 
Wien.  lanJiv.  Zeit.,  41,  1G6). — Milk  of  cows  of  the  Pinzgau,  Miirzthal, 
and  Murboden  breeds  was  examined.  The  cows  were  kept  for  several 
weeks  on  the  same  food.  The  daily  feeding  was: — Malt  (1'8  kilos.), 
wheat  bran  (1'8  kilos.),  clover  hay  (3"5  kilos.),  meadow  hay  (10  kilos.), 
and  salt  (25  gi\ims).  The  cows  were  fed  three  times  daily,  and  the 
specially  good  ones  were  milked  three  times  daily.  The  average 
composition  of  the  milk  from  the  different  breeds  was  as  follows  : — 


Daily 

Fat 

Dry  matter 

Breed. 

yield. 

Sp.  gr. 

per  cent. 

per  cent. 

Murboden    .  .  . 

8  9  litres 

10330 

4-05 

13-24 

Miirzthal    . .  .  . 

, .      10-4     ., 

1-0318 

3-58 

12-48 

Pinzgau   

..        7-4     „ 

1-0338 

3-78 

12-08 

Owinp-  to  the  cows  of  the  first  two  breeds  having  been  specially 
selected  as  good  milking  cows,  and  to  the  different  ages  of  the  cort'S^ 

4  q  2 
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no  direct  comparison  with  regard  to  the  yield  of  milk  can  be  made. 
The  average  weight  of  the  Murboden  and  Miirzthal  cows  was  580 
kilos.,  whilst  the  weight  of  the  Pinzgau  cows  varied  from  400  to  500 
kilos.  N.  H.  M. 

Citric  Acid  a  Normal  Constituent  of  Milk.  By  T.  Henkel 
{Landw.  Versuchs-Stat.,  39,  143 — 151). — To  obtain  citric  acid  from 
milk,  freshly  separated  milk  was  cui'dled  with  a  strong  solntiou  of 
rennet,  the  casein  separated,  and  then  10  c.c.  normal  acetic  acid  and 
10  grams  "Spanish-earth"  per  litre  were  added,  and  the  mixture 
boiled,  filtered,  and  neutralised  with  milk  of  lime.  On  concentrating 
the  filtrate,  a  powdery  precipitate  is  formed,  which,  when  washed  first 
with  watei',  and  then  with  ether  alcohol,  gave  all  the  reactions  for 
calcium  citrate.  More  especially  was  the  reaction  with  Sabanin- 
Laskowski's  reagent  marked,  this  reagent  being  only  active  with  citric 
and  aconitic  acids.  Experiments  showed  that  citric  acid  existed  in 
the  milk,  and  is  not  produced  or  introduced  by  the  rennet,  so  that 
it  must  be  considered  as  a  normal  constituent.  E.  W.  P. 

Origin  of  Citric  Acid  in  Milk.  By  A.  Scheibe  (Landiv. 
Versiichs-Staf.,  39,  15o — 170). — The  source  of  citric  acid  in  milk, 
as  well  as  the  various  methods  whereby  it  may  be  estimated,  as  also 
the  experiments  made  which  have  given  rise  to  the  first  method  em- 
ployed, are  here  detailed. 

The  source  is  still  uncertain,  for  the  acid  is  to  be  found  in  cows', 
goats',  and  woman's  milk  when  food  such  as  bread,  peas,  &c.,  has  been 
supplied  which  contains  no  acid.  Henkel  (see  previous  paper)  failed 
to  tind  citric  acid  in  human  milk,  but  this  was  probably  due  to  the 
fact  that  1  milligram  per  litre  of  lactose  prevents  the  Sabanin- 
Laskowski  reaction  from  working. 

As  regards  the  method  recommended  for  quantitative  estimation, 
400  c.c.  of  milk  is  mixed  with  4  c.c.  IST.  2|  sulphuric  acid,  boiled, 
and  then  10  grams  of  "  Spanish-earth,"  previously  made  into  a 
paste  with  water,  is  added,  boiled,  and  when  cool  made  up  to 
■^  litre.  To  100  c.c.  of  filtrate  (=  80  c.c.  milk),  baryta-water  is  now 
added  to  bring  back  the  milk  to  its  usual  acidity,  and  then  evaporated 
to  a  syrup,  but  just  before  this  syrup  is  quite  cool  3' 2  c.c.  N.  2-j  sulph- 
uric acid  is  added,  to  set  the  citric  acid  free  20  c.c.  of  absolute 
alcohol  is  gradually  added,  and  later  on  60  c.c. of  ether,  the  liquid  filtered, 
and  the  residue  (lactose)  washed  with  ether  alcohol.  To  the  filtrate, 
alcoholic  ammonia  is  added  until  a  permanent  opalescence  is  produced, 
and  the  ether  distilled  off  until  only  20  c.c.  of  residue  is  left,  to  which 
60  c.c.  of  absolute  alcohol  is  added.  It  is  now  heated  to  boiling  on  a 
watex'-bath,  and  then  10  c.c.  of  alcoholic  ammonia  added,  whereby 
the  citric  acid  is  completely  precipitated.  This  precipitate  contains, 
besides  ammonium  citrate,  ammonium  sulphate  and  phosphate  and  a 
small  amount  of  chloride,  and  a  trace  of  organic  matter,  ail  of  which 
may  be  removed  by  a  second  precipitation;  add  1  c.c.  N.  2|  sulph- 
uric acid  and  1  c.c.  water,  then  add  60  c.c.  of  absolute  alcohol,  and 
precipitate  with  10  c.c.  of  alcoholic  ammonia  ;  as  it  requires  a  long 
time  for  the  liouid  to  clear,  it  is  advisable  to  add  ammonium  carbonate 
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and  heat  in  a  retort  with  a  reflux  coiulenser.  then  filter,  and  wash  with 
absolute  alcohol ;  now  dissolve  the  citrate  in  20  c.c.  water,  add  excess  of 
a  titrated  solution  (20 — 30  c.c.)  of  potassium  dichromate  (46-1  grams 
per  litre)  and  20 — 25  c.c.  of  concentrated  sulphuric  acid  ;  heat  (not 
iDoil)  for  ^  hour.  Dilute  tlie  brownish-gi-een  solution  with  50  c.c.  of 
water,  add  excess  of  titrated  solution  of  ferrous  ammonium  sulphate 
until  a  clear  green  is  produced,  and  then  titrate  back,  the  final 
reaction  being  noted  by  potassium  ferricyanide.  4-61  grams  of  di- 
chromate are  equivalent  to  1  gram  of  citric  acid. 

To  detect  citric  acid  qualitatively,  the  precipitate  formed  after 
heating  with  ammonium  cai'bonate  is  dissolved  in  water,  evaporated 
to  1  c.c,  3  c.c.  of  a  concentrated  .solution  of  ammonia  added,  and  then 
finally  the  Sabanin-Laskowski  reagent. 

lu  human  milk,  0-54  gram  citric  acid  per  litre  has  been  found  ; 
this  is  about  half  of  that  in  cows'  milk,  whilst  in  goats'  milk 
1 — I'o  gram  per  litre  has  been  estimated.  E.  W.  P. 

Nitrogenous  Substances  in  Human  Urine.  By  W.  C.\merku 
(Zeit.  Biol.,  28,  7:i— lu4;  compare  Abstr.,  lS9U,  134.b).— The  total 
nitrogen  in  human  urine  is  dependent  on  the  amount  ingested ;  the 
I'elation  between  urea,  uric  acid,  and  xanthiue-like  substances  is  also 
largely  a  matter  of  diet.  The  present  paper  is  devoted  to  the  elucida- 
tion of  the  latter  statement. 

The  analytical  data  determined  were : — (1)  total  nitrogen ; 
(2)  Hiifner  nitrogen,  that  is,  the  nitrogen  of  urea  and  ammonia  ; 
the  difference  between  (1)  and  (2)  may  be  called  the  nitrogen 
I'esidue  ;  (3)  uric  acid  a,  that  is,  uric  acid  by  Salkow-ski's  method  ; 
(4)  uric  acid  b,  that  is,  uric  acid  by  Lud wig's  method  ;  the  difference 
of  the  nitrogen  of  {S)  and  (4)  gives  the  nitrogen  of  the  xanthine- 
like  substances. 

The  experiments  Avere  made  on  the  author's  pei-son,  and  the  follow- 
ing diets  were  taken  for  periods  of  a  few  days  : — A.  Pure  animal 
diet.  B.  Almost  pux-e  vegetable  diet.  C.  Vegetarian  diet  with 
excess  of  green  vegetables.  D.  Mixed  diet,  but  without  fruit  or 
green  vegetables.  On  some  days  1500  c.c.  of  wine  were  taken  ;  on 
others  not,  but  this  made  practically  no  difference. 

The  results  are  given  in  full  tables  ;  the  following  abbreviated  table 
gives  means  only  per  diem  : — 


Diet. 

Total 
nitrogen. 

Hiifner 
nitrogen. 

Nitrogen  |       Uric 
residue.     '     acid  n. 

Uric 

acid  6. 

Nitrogen  of 

xanthine-like 

compounds. 

A 

E 

C 

]) 

17-85 
8-61 
7-73 

13-42 

16  -66 
7-48 
6-63 

11  85 

119 
113 
1-10 
1-57 

74S 

6ua 

539 
712 

693 

5u8 
397 

603 

17-6 
30-7 
47-3 
36-4 

The  absolute  nitrogen  residue   is  thus   almost  independent  of  the 
amount  of  proteid    taken   in  ;    but  the  relative    nitrogen  residue  is 
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greater  with  the  smaller  iisgcstiou  of  protei'd.  The  nitrogen  of 
xanthine-like  substances  is  almost  independent  of  the  total  nitrogen, 
and  is  especially  increased  by  vegetable,  and  particularly  by  green 
vegetable,  diet. 

A  number  of  analyses  are  also  given  contrasting  summer  and  ■winter 
urine  and  male  and  female  ixrine.  The  differences  are  all  explicable 
on  the  very  reasonable  assumption  that  more  fruit  and  green  vege- 
tables are  eaten  in  the  summer  than  in  the  winter,  and  more  by  women 
than  by  men.  The  xanthine  substances  sire  apparently  foi-med  at  the 
expense  of  the  uric  acid. 

The  paper  concludes  with  statistics  on  the  relation  of  the  nitrogen 
residae  to  urea,  and  criticisms  on  methods  of  analysis. 

W.  D.  H. 

Urobilin  in  Various  Diseases.  By  G.  Hoppe-Seyler  (Virclwiv.f 
Archil',  124,  30 — 47). — For  comparative  purposes,  the  amount  of 
urobilin  in  urine  may  be  estimated  in  the  following  way: — 100  c.c.  of 
urine  is  acidified  with  dilute  sulphuric  acid,  and  then  saturated  with 
ammonium  sulphate.  Tliis  salt  precipitates  all  the  urobilin.  The  red 
fiocculi  are  collected  on  a  filter,  washed  with  concentrated  ammonium 
sulphate  solution,  and  extracted  w'ith  equal  parts  of  alcohol  and 
chloroform  in  a  flask,  filtered,  and  the  residue  is  then  again  extracted 
with  the  alcohol  and  chloroform ;  water  is  added  to  the  extract 
until  the  chloroform  .separates.  The  chloroform  solution  is  then 
evaporated  in  a  weighed  beakei*  over  the  water-bath,  dried  at  lOO"^, 
extracted  with  ether,  and  filtered;  the  residue  is  ag'ain  dissolved  in 
alcohol,  placed  again  in  the  beaker,  evaporated,  dried,  and  weighed. 

The  urobilin  in  the  urine  is  increased  by  : — 

(1.)  Stasis  of  the  bile  in  the  liver,  provided  bile  can  pass  into  the 
intestine,  and  diuresis  occurs,  as  in  polycholia. 

(2.)  Stagnation  of  the  contents  of  the  large  intestine,  not  of  the 
small  intestine. 

(8.)   Hsemorrhages  into  internal  organs. 

Approximately  the  normal  amount  is  found  in  : — • 

(1.)   Pernicious  anaemia. 

(2.)   Leukaemia  and  pseudoleukiemia. 

It  is  diminished  in  : — 

(1.)  The  suspension  of  hepatic  activity  that  occui-s  in  cachexia, 
inanition,  and  many  forms  of  anaemia. 

(2.)  Stasis  of  bile  in  the  liver  if  bile  does  not  jiass  into  the  intestine 
and  no  diuresis  is  produced. 

(3.)  In  the  course  of  jaundice,  sometimes.  The  amount  of  fa3cal 
pigment  is  no  gauge  of  the  amount  of  urobilin  in  the  urine. 

The  table  given  comprises  particulars  of  55  cases  of  various  dis- 
eases, which  are  compared  witli  8  normal  specimens.  Tiie  normal 
mean  amounts  to  0'123  gram  in  the  24  hours.  W.  D.  H. 

Note  bij  Ahstracfor. — A  good  deal  of  interest  attaches  to  the 
amount  of  urobilin  in  pernicious  anaemia.  In  the  single  case 
examined  in  this  research,  tlie  amount  calculated  as  being  prescTit 
in    the    24    hours'    urine    is    0'107    gram.     One  cannot  safelv    draw 
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L'f'neral   ponrlnsions  from  a  single  case   (compare  Abstr.,  188S,  lo24  ; 
1S9U,  4UU,  1U17,  1177).  W.  D.  H. 

Haematoporphyrinuria.  By  "W.  D  HALLinrRTov  (Pror.  Physiol. 
Soc,  18yl,  21). — A  case  similar  tu  those  recently  described  (this  vol.. 
p.  601).  It  occurred  in  a  woman  suffering  from  melancholia,  and 
who  had  been  taking  siilplional  for  five  months.  The  hiofh-coloured 
ur'iie  had,  liowcver,  only  lasted  for  seven  weeks.  W.  D.   H. 

Rhinoliths.  By  A.  Bkklioz  (J.  Vharm.,  23, 447— 449).— Analyses 
of  four  rhinolithic  calculi: — No.  J,  the  largest,  had  a  wrinkled 
surfuce  stained  with  black  blood  ;  the  nr.clous  a  cherry  stoue.  No.  2 
had  a  uniform  brownish-black  surface  colour,  and  was  pitted,  but  con- 
tained no  nucleus.  The  third  had  a  peculiar  conical  shape,  with  a 
kind  of  stalk  attached  to  its  base  ;  its  colour  was  whitish-yellow,  and 
was  without  nucleus.  The  fourth  resembled  the  second.  They  Avere 
all  very  h;ii-d  and  gave  a  smooth  fracture.  Their  concentric  layers 
had  a  greyish  tint.  Heated  on  platinum  foil,  they  left  an  abundant 
residue,  which  was  slightly  blue  in  the  case  of  Nos.  2  and  4.  Their 
composition  was  as  follows  : — 

1.  2.  3.  4. 

Weight  of  the  calculus     .  .         'A'l^i        134       0"f>8       0"05  grams. 

Water     5 -80       5  10       40         6-90  per  cent. 

Organic  nr.ifer 16()0     18-20     IdU        J8T0 

Calcium  pliDsphate t)2<»2     60-61     6140     47-6o 

Magnesium  phosphate.  .  .  .         5-08       ^''I'S       3  93       6-68  ,, 

Calcium  cail)oiiate KCoU        9-81      1467      2069 

Iron ?         traces         'r         traces 

J.  T. 

Chemical  Constitution  and  Physiological  Action.  By  T.  L. 
JiRCXfox  and  J.  T.  Cash  (Proc.  Hoy.  Soc,  49.  311 — 314j. — In  con- 
tinuation of  former  work,  the  present  research  is  occupied  with  (1) 
the  physiological  action  of  benzene,  and  (2)  the  alterations  which 
occur  in  its  action  when  one  or  more  hydrogen  atoms  are  replaced  by 
(a)  haloid  radicles,  (b)  alcohol  radicles,  (c)  by  hydroxyl,  ((7)  by  NOj, 
and  (e)  byNHj.  The  modifications  produced  by  changes  of  tempera- 
ture were  also  noticed. 

The  action  of  benzene  and  its  compounds  is  chief!}-  exerted  on  the 
spinal  cord,  although  they  act  also  on  the  cerebrum,  and,  to  a  slight 
extent,  on  nerves  and  muscle.  The  effect  on  muscle  and  nerve  is  to 
weaken  them,  the  paralysing  action  being  stronger  on  the  nerve  than 
on  the  muscle.  Their  action  on  the  cerebrum  is  evidenced  by  lethargy, 
lK)th  in  frogs  and  rats.  There  is  increased  excitability'  of  the  spinal 
cord,  there  being  greater  diffusion  of  .stimuli  with  diminished  power 
and  definitiveness  of  movement.  Laige  doses,  however,  cause 
])aralysis. 

Haloid  radicles  do  not  modify  the  action  of  benzene  to  the  same 
extent  as  they  do  that  of  ammonia,  but  they  do  so  in  somewhat  the 
same  direction.  Monochlorobenzene  affects  the  cord  more  than 
benzene,   causing   spasm  and   rapid   diminution    of  reflexes.     It  also 
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weakens  the  circulation,  but  does  not  seem  to  affect  muscles,  or 
motor  nerves,  more  than  benzene.  The  bromo-  and  iodo-compounds 
act  more  powerfully  on  the  cerebrum,  and  the  iodo-compound  has  a 
special  tendency  to  paralyse  motor  nerves,  muscles,  and  cerebral 
reflexes,  and  to  depress  the  heart.  Heat  accelerates,  and  cold  retards, 
the  action  of  these  substances. 

The  substitution  of  alcohol  radicles  for  hydrogen  in  benzene  has 
the  effect  which  one  would  expect,  in  having  a  more  sedative  action 
on  the  nervous  system.  The  circulation  is  little  affected,  and  their 
action  is  more  fleeting  than  is  the  case  with  the  halogen  compounds. 

Substitution  of  hydrogen  by  hydroxyl  increases  the  tendency  to 
convulsions ;  this  is  due  to  action  on  the  spinal  cord. 

Amidobenzene  produces  symptoms  resembling  those  caused  by 
ammonia,  consisting  in  a  tendency  to  produce  violent  spasm  and 
gi'eat  paralysis  of  muscle  and  nerve.  It  differs  from  ammonia  in  the 
fact  that  the  convulsions  never  assume  the  form  of  true  tetanus. 

Nitrobenzene  causes  lethargy,  with  increasing  tremor  or  move- 
ment, and  early  abolition  of  reflex  action. 

The  general  action  of  these  compounds  on  reflex  time  is  to 
lengthen  it,  but  a  primary  shortening  was  frequently  observed  in  the 
case  of  chlorobenzene,  slightly  also  in  that  of  methylbenzene,  di- 
methylbenzene,  and  ethylbenzene. 

In  producing  muscular  rigor,  chlorobenzene  is  more  powerful  than 
the  bromo-  and  iodo-compounds,  and  is  intermediate  in  effect  between 
niethylbeuzene  and  dimethylbenzene.  Of  the  methylbenzenes,  the 
methyl-  is  the  sti-ongest,  the  dimethyl-  ne.Kt,  and  the  trimethyl- 
weakest.  f]thylbenzene  is  of  nearly  the  same  strength  as  metbyl- 
benzene  in  this  respect. 

In  warm  blooded  animals  (cats),  respiration  is  early  affected,  there 
being  a  primary  acceleration  followed  by  slowing.  The  heart  stops 
before  respiration  in  poisoning  by  benzene  and  its  haloid  compounds, 
by  ethylbenzene,  amidobenzene,  and  nitrobenzene,  whilst  respiration 
feases  tirst  in  poisoning  by  the  methylbenzenes  and  hydroxy- 
banzcnes. 

The  tirst  effect  of  the  benzene  compounds  on  the  pulse  and  blood 
pressure  is  a  quickening  and  rise  respectively;  this  is  followed  by  a 
slowing  and  a  fall.  W.   D.  H. 

Action  of  Related  Compounds  on  Animals.  By  W.  Gibbs  and 
E.  T.  Keichkkt  (Ai/ier.  Chtm.  ,/.,  13,  ^t'O — 307 ;  compare  Abstr., 
1890,  280,  813,  ^  and  1018).— TAe  B"i/fZraz{«e»\— Phenylhydrazine 
hydrochloride  depresses  the  cerebro-spinal  centres,  producing,  in  the 
frog,  decreased  sensibility  and  voluntary  and  reflex  inactivity,  merg- 
ing into  unconsciousness  and  paralysis.  Death  results  from  i-espira- 
tory  and  cardiac  failure,  and  the  heart  stops  in  diastole.  In  the  dog, 
it  acts  at  once  on  the  heart,  causing  a  preliminary  quickening  of  pulse 
and  lowering  of  blood  pi-essure.  The  haemoglobin  is  changed  into  an 
abnormal  form,  the  blood  becoming  almost  black.  The  temperatui-e 
falls  1 — 2°.  The  respiration  is  at  flrst  quickened  and  then  slowed, 
either  by  the  action  ot  the  drug  on  the  respiratoiy  centres,  or  by  the 
deficient  oxygenation  of  the  blood.     The  action  of  ortho-  and  para- 
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tolylhydi-azine  hydrochloride  is  similar,  but  less  pionounced.  The 
fatal  dose,  when  injected  into  the  jugular  vein  of  the  dosr,  is  0'12  gram 
of  phenylhydrazine  hydrochloride,  or  0'2  gram  of  orthotoljlhydrazine 
hydrochloride,  per  kilo,  of  body  weight. 

Tohiylenedi amine  produces  in  the  frog  general  muscular  depres- 
sion, but  does  not  appreciably  affect  the  sensory  and  motor  nerves. 
The  heart  stops  in  diastole  Administered  to  the  dog,  it  causes  mus- 
cular depression,  lowering  of  temperature,  salivation,  darkening  of  the 
blood,  and  diminution  of  the  rate  of  respiration.  The  heart  stops  in 
diastole,  and  the  stomach  and  intestines  are  found  to  be  congested 
after  death.  Small  doses  of  OS  gi-am  per  kilo  ,  injected  intravenously, 
increase  the  pulso  rate,  blood  pressure,  and  respiration  rate;  the 
variation  in  the  last  is  cansed  by  direct  action  on  the  respiratory 
centres.  The  fatal  dose  for  dogs  is  02  gram  par  kilo,  when  injected 
subcutaneously  ;  much  largei-  doses  may,  however,  be  injected  intra- 
venously. 

NitropliPiiols. — Dinitroplienol  injected  into  the  jugular  vein  of  the 
dog  in  small  doses  of  0"2  gram  per  kilo,  causes  a  stimulation  of  the 
vagus,  proportional  to  the  amount  injected,  and  a  rise  in  palse  rate 
and  blood  pressure.  With  larger  doses  (0'17  gram  per  kilo.),  the 
heart  stops  before  respii-ation  ceases,  and  the  blood  pressure  falls  just 
before  death.  The  minimum  fatal  dose  is  0"05  gram  per  kilo,  injected. 
V/hen  given  by  the  mouth,  the  respiration  rate  at  first  rises,  but  sub- 
sequently falls,  the  temperature  rises  2 — 3",  and  the  pulse  rate  first 
diminishes  and  then  increases.  The  drug  seems  to  act  directly  on  the 
motor  portion  of  the  spinal  cord.  Death  results  from  respiratory 
failure  when  the  poison  is  slowly  absorbed  through  the  stomach,  from 
cardiac  failure  when  it  passes  in  mass  into  the  heart.  Administered 
fo  the  frog,  dinitroplienol  causes  muscular  depression,  stops  respira- 
tion, and  discolours  the  blood,  but  the  heart  continues  to  beat  for  a 
long  time  after  all  other  signs  of  life  have  disappcaied.  Trinitro- 
phenol  injected  into  the  jugular  vein  of  the  dog  stimulates  the 
pneumogastric  nerve  or  centres  to  such  a  degree  as  to  cause  the  im- 
mediate stoppage  of  the  heart.  If  the  pneumogastric  nerve  is  divided, 
death  occurs  fiom  respiratory  failure.  The  fatal  dose  is  0"0t)  gi'am 
per  kilo.  With  the  frog,  the  effect  of  progressively  increasing  doses 
is  to  stimulate  a  reflex  activity,  depress  the  heart,  and  stop  the 
respiration.     The  fatal  dose  is  0"015  gram  per  kilo. 

Nitrobenzenes.- — Nitrobenzene  acts  on  the  spinal  cord,  causing  in 
the  frog  incre;ise  in  reflex  activity,  decrease  in  voluntaiy  activity,  and 
successive  increase  and  decrease  in  pulse  and.  respiration  rates.  The 
colour  of  the  blood  is  changed  to  chocolate,  the  htemoglobin  being 
converted  into  nitrite-hffmoglobin.  In  the  dog,  when  administered 
by  the  mouth,  it  produces  salivation,  unsteadiness  of  gait,  rise  of  tem- 
peraiure  and  pulse  rate,  weakness,  and  uncousciou.sness ;  the  i-espira- 
tion  is  quickened  by  a  direct  actioji  on  the  respiratory  centres.  The 
animal  may  recover  if  the  dose  does  not  exceed  0"75  gram  per  kilo. 
When  injected  into  the  jugular  vein,  in  which  case  the  fatal  dose  is 
0"15  gram  per  kilo.,  the  blood  pressure  is  diminished  by  the  depression 
of  the  heart  muscle  and  vaso-motor  centres.  The  action  of  dinitro- 
benzeue  is  similar,  but  more  energetic. 
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Amides. — Formamide  acts  on  the  spinal  cord,  a  d  )se  of  03  crram 
per  kilo,  caasing  in  the  frog  convulsions,  paralysis,  and  death 
from  failure  of  respiration.  Injected  into  the  jugular  vein  of 
the  dosr,  it  acts  on  the  vaso-motor  and  respiratory  centres,  and  on  the 
cardio-inhibitory  centres  in  the  medulla  oblongata,  causing  the  blood 
pressure  to  tinctuate  below  and  above  the  normal,  checking  the 
respiration,  and  slowing  the  pulse.  Successive  doses,  amounting  to 
I'D  grams  per  kilo.,  permanently  lower  the  blood  pressure,  and  cause 
death  from  respirat  tv  paralysis.  Small  doses  (05  gram  per  kilo.) 
of  acetamide  introluced  into  the  frog  cause  general  relaxation  and 
check  the  respiration;  fatal  doses  (2  grams  per  kilo.)  in  addition 
increase  the  reHex  activity  and  produce  convulsions  of  spinal  origin. 
AVhen  injected  into  the  flog,  the  blood  pressure  is  raised,  and  the  rate 
of  respiration  is  increased,  whilst  the  pulse  rate  is  diminished  by  the 
action  of  the  cardio-inhibitory  centres.  Large  doses  (up  to  5  grams 
per  kilo.)  may  be  injected  with  immunity,  but  these,  after  a  time, 
cause  extreme  drowsiness  and  sleep.  Propionamide  introduced  into 
the  frog  in  do.ses  of  Oo  gram  per  kilo,  diminishes  voluntary  activity, 
and  causes  tetanic  convulsions  of  spinal  origin,  followed  by  death. 
In  the  dog  the  effect  is  small ;  doses  of  025  gram  per  kilo,  stiengthen 
the  beat  of  the  heart,  lower  the  blood  pressure,  and  act  on  the  cardio- 
inhibitory  centres,  checking  the  pulse.  Beuzamide  diminishes  sensi- 
bility and  reflex  and  voluntary  activity  in  the  frog.  Tlie  fatal  dose  is 
lU  gram  per  kilo.  Admitiisteied  to  the  dog,  it  produces  the  additional 
effects  of  staggering,  salivation,  lowei'ed  temperature  (1 — 3''),  quick- 
ened respiration,  and  lessened  pulse  rate.  Death  results  from  iailure 
of  respiration.  Injected  into  the  jugular  vein,  it  causes  a  rapid  fall 
and  rise  in  the  blood  pressure,  but  after  repeated  doses  the  pressure 
does  not  recover,  and  the  heart  is  paialv.sed.  The  heart  beat  is 
]es.sened  in  force,  the  pulse  becomes  more  frequent,  and  the  respira- 
tion fails  ;  at  the  same  time,  the  pupils  become  dilated  and  sensibility 
is  destroyed.  The  fatal  dose  is  0"5  gram  per  kilo.  Oxamide,  thio- 
carbamide,  and  pyromucamide  have  no  appreciable  effect  on  the 
dog. 

Anilides. —  formanilide  in  ihe  frog  causes  loss  of  sensibility  and 
reflex  and  voluntary  activity,  muscular  tremblings,  convulsions  of 
spinal  origin.  paral\  sis.  and  death.  Administered  to  the  dog  by  the 
mouth  or  subcutaneously  in  doses  of  04  gram  per  kilo.,  it  acts  on  the 
respiratory  centres,  quickening  the  respiration;  on  the  cardio- 
inhibitory  centres  and  heart,  successively  jaising  and  lowering  the 
pulse  rate  ;  and  on  the  vaso-motor  centres,  lowering  the  blood  pres- 
sure ;  it  lowers  the  temperatui'e,  increases  reflex  activity,  and  pro- 
duces feebleness  and  coma,  and  death  from  respiratory  failure. 
Acetanilide  given  to  the  dog  causes  vomiting,  weakness,  lowering  of 
temperature,  quickening  of  pulse,  darkening  of  blood  due  to  tbrmation 
of  metha?moglobin,  and  cessation  of  respiration.  "When  injected  into 
the  circulation,  it  acts  on  the  heart,  reducing  the  blood  piessure  and 
successively  quickening  and  slowing  the  pulse.  The  rate  of  respira- 
tion at  first  ]ncrea.ses.  but  ultimately  diminishes  and  fails,  causing 
death.  The  fatal  dose  is  03  gram  per  kilo.  Benzanilide  injected 
into  the  jugular  vein  of  the  dog  at  first  increases  the  blcod  pressure, 
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hut  after  the  administration  of  several  doses  diminishes  it.  It  also 
quickens  the  i-espinitioii  and  lowers  the  temperature.  It  is  probable 
thit  the  action  oF  the  drug  is  due  to  mechanical  clogging  of  the 
capillaries  of  tbe  nerve  centres  by  the  deposition  of  tine  crystals,  since 
enormous  doses  may  be  taken  into  the  stomach  without  any  appreci- 
able elfect.  J.\.    \V. 

Tuberculin.  By  W.  IIixtkr  {Brit.  Med.  J.,  ii,  1891,  169— 17G). 
— Koch's  tuberculin  was  subjected  to  approximute  analysis  with  the 
following  results.  In  order  of  importance  and  amount  the  substances 
present  are  : — 

(1.)  Albumoses :  chiefly  proto-albumose  and  deutero-albumosfi, 
along  with  hetero-albumose,  and  occasionally  a  trace  of  dysalbumose. 
(2.)  Alkaloidil  substances,  two  of  which  can  be  obtained  in  the  form 
of  platinoclilorides.  (3.)  Extractives,  small  in  quantity  and  of  un- 
recognised nature.  (4.)  Mucin.  (5.)  Inorganic  salts.  (6.)  Glycerol 
iind  colouring  matter.  Serum  albumin,  globulin,  and  peptone  are 
absent. 

With  regard  to  its  action  the  following  conclusions  are  di-awn  : — 

1.  Tuberculin  owe.s  its  activity  to  at  least  three,  and  probably  moie, 
different  substances. 

2.  Its  remedial  and  inflammatory  actions  are  connected  with  tlie 
presence  of  certain  of  its  albumoses,  whilst  its  fever  producing  pro- 
])erties  are  chiefly  associated  with  substances  of  a  non-albuminous 
n  iture. 

3.  The  albumoses  ai'e  not  lost  bj  dialysis  ;  the  latter  are.  It  is 
thus  possible  to  remove  the  substances  svhich  produce  fever,  while 
retaining  those  which  are  beneficial  in  their  action.  The  fever  is  thus 
not  essential  to  its  remedial  action,  and  the  same  may  probably  be 
said  for  the  inflammation,  although,  under  certain  conditions,  inflam- 
mation appears  to  be  beneficial. 

4.  The  remedial  action  consists  in  shrinking  of  the  tuberculous 
tissues,  and  increased  scaling,  due  to  deep  local  congestions. 

5.  The  remedial  substance  resists  high  temperatures.  Its  action 
is,  however,  lessened  by  a  dry  heat  of  70°.  Its  properties  are 
materially  altered  by  changes  occurring  during  its  purification  by 
dialysis,  and  thus  its  preparation  is  attended  with  difficulty. 

6.  The  remedial  substance  and  the  other  albumoses  present  are 
stated  to  belong  to  the  class  of  "  proteins."  that  is.  albuminous  sub- 
stances derived  from  the  protoplasm  of  the  bacilli  themselves,  and 
not  merely  formed  by  the  action  of  these  bacilli  on  the  surrounding 
tissues. 

Various  modifications  of  tuberculin  were  prepared,  and  lettered  as 
f  jllows  : — 

Modification  A  contains  the  total  precipitate  thrown  down  by 
absolute  alcohol :  it  thus  contains  chiefly  albumoses. 

Modification  C  contains  all  the  constituents  of  tuberculin  not  present 
in  A. 

Modification  B  contains  the  whole  of  the  albumoses  precipitated  by 
the  use  of  ammonium  sulphate,  the  salt  being  subsequently  removed 
by  dialysis. 


1284  ABSTRACTS    OF    CHEMICAL    PAPERS. 

Modification  CB  was  prepared  from  C,  and  contains  the  small 
amount  of  albumose  which  was  not  thrown  down  by  the  first  pre- 
cipitation with  absolute  alcohol.  Salts  were  got  rid  of  by  dialysis. 
Koch  is  in  error  when  he  states  that  the  remedial  substance  in  tuber- 
culin is  easily  diffnsible.  This  modification  is  apparently  the  most 
satisfactory  obtained,  as  it  produces  distinct  local  improvement,  un- 
attended with  fever,  and  very  little  inflammatory  action. 

These  modifications  have  been  chiefly  tested  on  cases  of  lupus. 
Further  details  respecting  theu-  therapeutic  value  are  promised. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


New  Fermentation  of  Starch.  By  Sclavo  and  Gosio  (Bie<l. 
Ceutr.,  20,  -iUt;  fiuui  Arch.  ital.  Biol.,  14).— Starch  paste  which  had 
been  kept  for  four  montlis  and  had  decomposed  acquired  an  agree- 
able, fruity  odour,  due  to  the  pi-esence  of  alkyl  butyrates,  and  subse- 
quently an  odour  of  valeric  acid  was  perceptible.  This  starch  paste  was 
found  to  have  the  power  of  inducing  the  same  change  in  other  starch 
paste.  The  cause  of  this  change  is  a  bacillus  (llacillus  saaveolens), 
which  was  isolated.  The  bacillus  has'  no  pathogenic  properties, 
will  develop  on  all  the  usaal  nutritive  solutions,  and  presents  a  cha- 
racteristic appearance  in  plate  cultures  ;  it  does  not  liquefy  gelatin. 
In  order  to  develop  spores,  the  bacillus  requires  air  and  a  tempera- 
ture of  22 — 29\  and  a  nutritive  substance  as  neutral  as  possible. 
Acid  is  then  produced  to  a  ceitain  limit  (corresponding  with  0"067t> 
per  cent,  of  potash j,  when  no  more  is  formed.  A  trace  of  nitrogen 
is  necessary  for  the  nourishment  of  the  bacillus.  In  milk,  broth,  hay 
extract,  and  aqueous  extracts  of  straw  and  beetroot,  the  bacillus  pro- 
duces the  same  odour.  It  converts  starch  gradually  into  dextrin  and 
glucose  with  formation  of  alcohol,  aldehyde,  formic,  acetic,  anil 
butyric  acids,  together  with  ethereal  substances  of  an  agreeable 
oiluur.  N.   H.  M. 

Fat  and  Ethereal  Oil  of  Sabadilla  Seeds.  By  E.  Ornz 
(Arch.  Fharm.,  229,  121)5—289). — The  seeds,  when  extracted  with 
light  petroleum,  yield  a  fat  which  is  obtained  on  distillation  of  the 
extract  in  a  vacuum  as  a  greenish- brown  liquid,  easily  soluble  in 
alcohol,  ether,  and  lienzene  ;  sp.  gr.  0'9o3.  It  is  neutral  to  te.st-paper, 
and  is  api^roxiraately  composed  of  oleic  acid  50  per  cent.,  pa-lmitic 
acid  368,  cholester  il  ■4T2,  and  glycerol  9o5  per  cent.  The  fat.  dis- 
tilled in  a  current  of  steam,  yields  a  small  quantity  of  an  ethereal  oil, 
containing  ethyl  and  methyl  salts  of  veratric  and  liydroxymyristic  acids, 
aldehydes  of  the  lower  fatt}-  acids,  and  high-boiling  polytei-penes. 
Tiie  volatile  fatty  acid  described  by  Pelletier  and  Cavcntou  could  not 
be  detected.  J.   T. 
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Fats  of  Airanitapantherinaand  Boletus  luridus.  B7  K.  Opitz 
(Arch,  rharw.,  229.  liito— 2!)2).--Tli(>.sc  fini-i  yield  a  considerable 
amount  of  fatty  oil  when  eytracted  with  ether.  After  a  short  time 
the  oil  deposits  phytosterol  crystals  ;  when  freed  from  these,  the  fatty 
material  has  a  thick,  oily  consistence  and  a  dark-brown  colour.  Half 
of  the  mass  consists  of  free  fatty  acids.  Both  fats  contained  oleic 
and  ])almitic  acids,  glycerol,  and  phytosterol.  J.   T. 

Proteids  of  the  Oat-kernel.  ByT.  B.  OsnoHXK  (Amrr.  Chem.  J., 
13,  827 — 847). — Jiy  concentrating  the  hot  alcoholic  extract  of  freshly- 
ground  oats  and  treating  the  residue  with  alcohol  and  ether,  several 
fractional  precipitates  were  thrown  down  containing  from  6  to  18"92 
per  cent,  of  nitrogen.  These  fractions,  on  further  treatment,  yielded 
four  portions  of  a  coagulated  prote'id  having  the  mean  composition 
C,  52-96;  H,  6-9:  N,  10-4;  0,  2874. 

A  prote'id  soluble  in  alcohol  was  of  practically  identical  composition 
and  contained  2'25  per  cent,  of  sulphur. 

The  alcoholic  extract  from  oats  which  had  been  previously  extracted 
with  water  yielded  an  uncoagulated  proteid  containing  C,  o3'64 ; 
H,  6-88  ;  N,  15-70  ;  S,  1-75. 

When  10  per  cent,  sodium  chloride  solution  was  substituted  for  the 
water,  two  portions  of  uncoagulated  prote'id  were  obtained  of  the  com- 
position C,  53-97;  H,  6-97;  N,  1566;  S,  180;  0,  21-60. 

When  the  water  and  salt  solution  were  applied  in  succession,  the 
uncoagulated  prote'id  extracted  by  alcohol  contained  C,  58-63  ;  H. 
7-16;  N",  15-83;  S,  1-74;  0,  21-64. 

Two  distinct  proteids  can  thus  be  obtained  from  oats  (compare 
Kreusler,  /.  pr.  Chem.,  107,  17).  That  exti-acted  from  untreated 
oats  readily  coagulates  and  becomes  insoluble  in  alcohol,  and  when 
wet  with  absolute  alcohol  does  not  absorb  moisture  from  the  air; 
whilst  tliat  obtained  from  oats  after  treatment  with  water  or  salt 
solution  has  no  tendency  to  coagulate,  is  freely  soluble  in  cold  alcohol 
of  0-9  sp.  gr.,  and  when  wet  with  absolute  alcohol  absorbs  moisture 
from  the  air  and  becomes  gummy.  Both  substances,  when  washed 
with  absolute  alcohol  and  dried,  are  light  yellowish  powders,  soluble 
in  dilute  acids  and  alkalis  and  reprecipitated  on  neutralising  their 
solutions.  Jn.  W. 

Development  of  "Wheat,  and  Formation  of  Starch  in  the 
Grain.  By  Hekert  (Ann.  Agrvn.,  17,  97 — 115). — The  author  has 
studied  the  development  of  the  wheat  plant  in  the  light  of  the  recent 
knowledge  obtained  as  to  the  composition  of  straw.  IJeherain  has 
shown  that  much  of  the  undetermined  matter  in  the  ordinary  analysis 
of  straw  consist  of  vasculose  ;  Wheeler  and  ToUens,  that  the  sacchari- 
fiable  substance  present  in  straw  is  not  starch  but  straw  gum, 
analogous  to  wood  gum,  giving  by  treatment  with  acifis  a  reducincr 
sugar  called  xylose;  and  the  author  (Ann.  Agron.,  16,  358)  has 
based  on  these  discoveries  a  new  method  for  the  analysis  of  straw. 

The  following  table  shows  the  composition  of  Bordeaux  wheat 
grown  at  Grignon  in  1890,  at  the  different  times  of  sampling  : — 
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Composition  of  dry  matter.  May  13. 


Ash 


14-95 

21fi6 

3 -SO 


Nitrogenous  matter  (N  x  6'25)  . . 

Fat  and  cblorophvll 

Snbstiiuces   soluble  iu   water  (asb 
deducted) — 

Reducing  sugars 6  "Sf! 

Xoii-redueing  sugars 5  "01 

Grums,  tauuins,  ic none 

Cellulose 20-18 

9-03 
18-28 


Vasculose 

Straw  gum  (reckoned  as  xylose)  . . 
Starch    


Juh 


June  8. 


11-68 
9-81 
21-4 


Stems.      Heads. 


4-99 

2- 

6  15 

3- 

0-58 

8- 

23-48 

26- 

16-39 

13- 

26-93 

30- 

99-16      102-15 


9-26 
5-31 
1-93 


;-89 
-64 

i-53 
•32 

i-07 

1-51 


101  -46 


5-93 
9-85 
2-61 


1-92 

2-57 

4-57 

22-93 

13  -23 

30  50 

6-22 


100  -33 


July  16. 
Stems. 


12-19 
6-72 

1-88 


2-69 

3  87 

7-68 

27-46 

13  -73 

25-53 


101 -74 


The  ears  of  grain  had  by  July  16  lost  so  much  by  attacks  of  birds 
that  no  analysis  was  made.  The  kilograms  per  hectare  of  the  various 
ingredients  contained  in  the  plant  at  the  diiferent  dates  are  given  in 
tlie  next  table. 


Jidv  2. 

May  13. 

June  8. 

July  16. 

Stems. 

Stems. 

Heads. 

Total. 

A<b 

174 

5-3 

573 

122 

695 

1200 

Nitrogenou-!  substances  . 

252 

465 

328 

203 

531 

695 

Fat  and  cbloropbvU .... 

41 

101 

119 

54 

173 

194 

Reducing  sugars 

76 

236 

179 

40 

219 

278 

Xon-reducing  sugars. .  . . 

58 

291 

2i25 

53 

278 

400 

fTums,  tannins,  &e 

— 

27 

528 

94 

622 

794 

234 
105 
212 

1113 

777 

1276 

1628 

808 

1887 

473 
273 
629 

2101 
1081 
2516 

2839 

1419 

Straw  gum  =  xvlose  . . . 

2638 

Starch 

~ 

128 

128 

These  results  throw  some  light  on  the  source  of  the  starch  in  the 
grain.  The  straw  gum.  really  contained  in  tlie  stems  instead  of  the 
starch  or  amylaceous  substance  formerly  supposed  to  accumulate  there 
ready  for  transportation  to  the  grain,  does  not  appear  to  be  the  source. 
It  increases  in  the  straw  regularly  up  to  the  end  of  maturation,  form- 
ing 25 — 35  per  cent,  of  ripe  straw,  is  insoluble  in  water,  difficultly 
attacked  by  acids,  and  requires  a  long  time  for  transformation  into 
xylose. 

To  throw  more  light  on  the  point,  analyses  were  made  of  different 
samples  of  grain  (I'rom  another  district)  at  different  periods  of  ripen- 
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in<r,  viz.,  July  15  and  23  ;  the  detailed  analyses  are  given  in  ihe  paper. 
At  the  earlier  period  the  grain  contains  about  10  per  cent,  of  reducing 
sugar.  A  solution  of  this  sugar  heated  with  phenylhjdrazine  acetate 
gave  an  osazone  melting  about  210°,  which  nearly  coi-responds  with 
the  melting  point  of  jihenylylucosazone ;  the  sugar  should  be  glucose 
or  levulose,  ])iobably  glucose.  The  non-reducing  soluble  carbo- 
hydrate in  the  strain  on  .July  1.5  gives  the  reactions  of  a  dextrin;  a 
search  for  saccharose  gave  a  negative  result.  The  non-reducing  sub- 
stance in  the  young  stems  appears  to  be  dextrin  also,  so  there  is  i-eason 
for  supposing  that  the  glucose  and  dextrin  of  the  early  grain  are 
both  simply  transported  from  the  stems.  lu  the  ripe  grain  no  flucose 
is  found,  and  it  is,  in  all  probability,  one  of  the  substances  trans- 
formed into  starch.  It  is  certain  that  the  starch  is  not  formed  eai-ly 
in  the  life  of  the  plant  and  then  transported,  and  it  is  equally  certain 
that  it  is  not  formed  by  chlorophyll  acition  during  the  matui-ation,  for 
at  that  period  the  leaves  ai-e  yellow  and  withered. 

As  to  the  nitrogenous  matters,  the  author's  results  confirm  those 
of  Pierre,  which  showed  an  accumulation  iu  the  straw  and  subsequent 
migration  into  the  grain.  J.  M.  H.  M. 

Formation  of  Phlobaphenes.  By  A.  Tschirch  (Chem.  Centr  , 
1891,  i,  583;  from  Schweiz.  Wochenschr.  Pharm.,  29,  62— 64).— With 
few  exceptions,  the  tannins  are  found  dissolved  in  the  cell  sap  and 
are  oxidised  either  directly  or,  in  the  event  of  their  being  present  in 
the  form  of  glucosides,  after  resolution  into  their  constituents,  to  red- 
brown  phlobaphenes.  To  this  class  of  compminds  belong  quiua  red, 
tormentilla  red,  filix  red,  ratanlica  red,  illicium  red,  nelken  red,  cinna- 
mon red,  kino  red,  catechu  red,  &c.  The  tannins  of  the  oak  and 
sumach  (Rhus  coriaria)  as  well  as  the  majority  of  the  pathological 
tannins  are  either  not  oxidised  at  all  or  but  very  slowly,  and  phloba- 
phenes are  not  formed.  The  formation  of  filix  red  takes  place  very 
slowly,  whilst  that  of  quina  red  is  very  rapid,  and  in  the  case  of  the 
tannin  in  Ciuchnna  succirahra  the  author  has  observed  the  change 
take  place  at  the  end  of  15  seconds.  The  behaviour  of  the  tannins 
when  subjected  to  heat  varies  greatly,  some  being  very  stable  whilst 
others  are  equally  sensitive.  In  the  case  of  tea,  if  the  leaves  are 
allowed  to  ferment  and  are  then  dried,  the  phlobaphene  is  formed 
and  the  product  is  black  tea,  whilst  if  the  leaves  are  heated  directly 
after  gathering,  the  tannin  is  destroyed  and  the  phlobaphene  is  not 
formed,  the  product  being  green.  J.   W,  L. 

Chariges  occurring  during  Ensilage.  By  0.  Kellner,  Y. 
KozAi  and  y.  MoKi  (Landw.  Versuchs-Stat.,  39,  105 — 114).  —  In  con- 
tinuation of  former  researches,  the  authors  have  further  examined  the'' 
changes  which  occur  in  the  nitrogenous  portion  of  fodders  in  silage. 
It  appears  that  when  air  is  excluded  the  <,'hemical  changes  do  not 
result  in  a  loss  of  nitrogen,  and  when  such  silage  is  dried  as  for 
analysis,  ammonia  is  lost  by  dissociation  of  its  organic  salts  ;  as  much 
as  23'3  per  cent,  of  the  total  nitrogen  may  thus  be  lost  (buckwheat). 
When  nitrates  are  present  (0'21  per  cent,  nitrogen  in  turnip  leaves), 
as  much  as  103  per  cent,  of  the  total  nitrogen  may  be  lost ;  this 
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f-nrresponds  with  a  quantity  more  than  that  which  is  enniained  in  the 
fodder  as  nitrate  ;  consequently  it  appears  that  under  these  conditions 
other  nitrog-enous  matters  are  destroyed,  but  hitherto  no  explanation 
can  be  found  for  this  condition  of  aifairs.  Dryinor  silajife  before 
estimating  its  digestibility  is  not  advisable  ;  the  prote'ids  of  rye  grass, 
buckwheat,  &c.,  become  less  digestible  after  ensiling.         E.   W".-  P. 
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Burette-float  for  Opaque  Liquids.  By  H.  Rf.y  (Ber.,  24,  2098). 
—  For  opaque  liquids,  the  anthor  recommends  the  employment  of  a 
float  with  two  bulbs,  so  weighted  that  the  upper  and  smaller  one. 
which  bears  the  usual  horizontal  mark,  is  above  the  surface  of  the 
liquid.  The  readings  may  then  be  obtained  with  as  great  accuracy  as 
in  the  case  of  transparent  liquids.  H.   G.   C. 

Estimation  of  Free  Hydrochloric  Acid  in  the  presence  of 
Acid  Phosphates  by  means  of  Calcium  Carbonate.  By  C. 
Frirdheim  and  H.  Leo  (Pfilrier's  Archiv,  48,  614 — 624). — In  a  fluid 
such  as  the  contents  of  the  stomach,  where  free  hydrochloric  acid  and 
acid  phosphates  may  occur,  the  acidity  may  be  estimated  in  the 
following  way  : — Free  hydrochloric  acid  is  neutralised  by  shaking  the 
mixture  with  powdered  calcium  carbonate  in  the  cold,  carbonic 
anhydride  beiuo:  given  off.  The  acidity  of  acid  phosphates  is  not 
altered  by  this  procedure.  If  the  solution  is  titrated  before  and  after 
treatment  with  calcium  carbonate,  the  amount  both  of  the  free  acid  and 
of  the  acid  phosphates  is  obtained.  This  method,  previously  published 
(Leo,  Gentr.  ifed.  Wiss..  1889,  No.  26),  has  been  criticised  by  various 
observers  (Hoffmann.  Wagner),  and  the  present  paper  is  chiefly  con- 
cerned in  answering  these  criticisms.  W.   D.  H. 

Detection  of  Chlorine  and  of  Chlorides  in  presence  of 
Bromides  and  Iodides.  By  G.  Dexiges  (Bull.  .Soc.  Chim.  [3],  5, 
66). — In  addition  to  an  aqueous  solution  of  aniline  for  the  detection 
of  chlorine  as  described  in  a  previous  communication  (this  vol.,  p.  495), 
the  author  recommends  a  solution  of  phenol  (40  grams)  and  aniline 
(5  c.c.)  in  water  (1  litre),  which  yields  a  beautiful  blue  coloration  in 
presence  of  traces  of  hypochlorite,  the  reaction  not  being  affected  by 
the  presence  of  traces  of  bromine.  T.   G.  IN^. 

Detection  and  Estimation  of  Iodine  in  Urine.      By  A.  F. 

JOLLES  {Zeit.  ariiil.  Chem.,  30,  288 — 292). — After  the  internal  or 
external  use  of  iodine  compounds,  iodine  appears  in  the  urine.  To 
detect  it  qualitatively,  10  c.c.  of  the  urine  should  be  mixed  with  an 
equal  volume  of  concentrated  hydrochloric  acid,  and  2  or  3  drops  of 
weak  chlorine  water  run  down  the  side  of  the  test  tube.     In  presence 
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of  iodine,  at  the  surface  of  contact  a  brown  ring  is  formed, 
which  turns  blue  on  adding  starch  paste.  When  compounds  of  the 
indigo  series  are  produced  by  the  action  of  the  chlorine,  they  give  a 
similar  ring,  but  one  of  much,  less  intensity  and  situated  below  and 
separate  fi*om  the  iodine  ring.  Should  the  brown  ring  fail  to  turn 
blue  with  starch,  this  is  probably  due  to  the  use  of  too  much  chlor- 
ine, and  a  weaker  chlorine  water  should  be  tried.  The  test  is  very 
sensitive  ;  1/500  per  cent,  is  about  its  lower  limit. 

The  method  recommended  for  estimating  the  iodine  is  to  char  the 
dr}'  residue  of  the  urine,  and  precipitate  the  iodine,  together  with 
more  or  less  of  the  chlorine,  by  silver  nitrate.  The  amount  of  silver 
iodide  in  the  weighed  precipitate  is  then  ascertained  by  fusing  part 
of  it  in  a  current  of  chlorine,  and  calculating  from  the  loss  of  weight 
due  to  the  displacement  of  iodine  by  chlorine.  M.  J.   S. 

Metaphenylenediamine  as  a  Test  for  Active  Oxygen.     By  P. 

Cazkneuve  (./.  Fhnnn..  23,  .542 — 544). — The  reagent  consists  of  a 
1  per  cent,  solution  of  the  hydrochloride  in  93°alcohoi,to  which  10  drops 
of  ammonia  is  added.  Contact  with  air,  or  the  passage  of  a  current 
of  ox3'gen,  only  causes  a  slight  bluish-green  tint  after  some  hours. 
Oxygen  under  a  pressure  of  300  atmospheres  does  not  colour  the 
reagent.  On  the  contrary,  when  shaken  up  with  platinum  black,  or 
animal  charcoal,  the  liquid  takes  an  indigo  tint.  All  the  blacks  used 
for  decolorising  produce  the  same  colour,  and  the  tint  varies  with 
the  decolorising  power.  Hydrogen  peroxide  gives  an  intense  blue 
tint  in  the  cold,  whilst  ozonised  oxygen  produces  a  reddish-brown 
coloration.  The  reagent  thus  indicates  that  the  active  oxygen  in  the 
latter  case  differs  dynamically  from  the  preceding  cases.  J.  T. 

Belgian  Method  of  Estimating  the  Soluble  Phosphoric 
Acid  of  Superphosphates.  By  D.  Crispo  (Zeit.  anal.  Gh'im.,  30, 
o<Jl — 30.JJ.  —  It  was  formerly  the  practice  to  treat  a  weighed  quantity 
of  the  phosphate  with  a  large  volume  of  water  at  once,  and,  after 
digestion  with  frequent  shaking,  to  estimate  the  phosphoric  acid  in  solu- 
tion. By  this  treatment,  however,  the  phosphoric  acid,  the  nionocalcium 
phosphate,  and  the  iron  and  aluminium  sulphates  attack  the  un- 
decomposed  tricalcic  phosphate,  forming  compounds  which  are  not 
.soluble  in  feebly  acid  water,  and  therefore  escape  estimation.  At  a 
meeting  of  Belgian  chemists  held  two  years  ago,  the  following 
process  was  therefore  adopted  as  one  resembling  more  closely  that 
which  goes  on  in  the  soil : — 5  gi'ams  of  the  substance  is  rubbed  dry 
in  a  mortar,  and  then  treated  with  a  small  quantity  of  water.  After 
thorough  disintegi'ation  and  subsidence,  the  solution  is  decanted 
through  a  filter  into  a  half-litre  tlask.  This  treatment  is  repeated, 
the  contents  of  the  filter  being  each  time  allowed  to  di-ain  through 
before  refilling.  Finally,  the  residue  is  rinsed  upon  the  filter  and 
thoroughly  washed.  Any  turbidity  produced  in  the  filtrate  by  the 
admixture  of  the  vai-ious  washings  is  cleared  by  the  addition  of 
nitric  acid,  before  filling  up  to  the  mark  and  estimating  by  the 
molybdate  method.  M.  J.  S. 
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Assay  of  Ferric  Hypophosphite.  By  F.  X.  Moekk  (Plmnn.  J. 
Trans.,  21,  1177). — 0*2  gram  of  fiiiely-powclered  ferric  hjpophospliite, 
1"0  gram  of  citric  acid,  and  2o  c.c.  of  Tvater  are  stirred  together  until 
the  acid  dissolves  ;  then  dilute  ammonia  is  added  gradually  in  order 
to  decompose  the  hjpophosphite,  the  ferric  hydrate  being  largely  dis- 
solved hv  the  ammonium  citrate.  The  mixture  is  frequently  stirred 
for  10  minutes  more,  then  7.t  c.c.  of  a  cold,  saturated  solution  of 
mercuric  chloride  is  added,  and  after  that,  hydrochloric  acid,  drop  by 
di'op,  Tvith  constant  stirring,  until  calomel  begins  to  precipitate.  The 
vessel  is  allowed  to  stand  in  the  cold  for  half  an  hour,  and  for  a 
further  half  hour  in  a  water-bath  at  100°.  The  weight  of  the 
mercui'ous  chloride  precipitated  multiplied  by  0'088934  gives  the 
weight  of  the  ferric  hypophosphite.  R,  R. 

Bettendorf's  Arsenic  Reaction.  By  H.  Warxecke  (Chem. 
C<:nfr.,  1891,  i,  760—761;  from  Pharm.  Zeif.,  36.  167— 1C8).— In 
place  of  the  stannous  chloride  solution  in  hydrochloric  acid,  prepared 
according  to  the  Pharm.  Germ.  Ill,  the  author  prefers  dissolving 
1  part  of  crystallised  stannous  chloride  in  2  parts  of  strongly  fuming, 
38 — 40  per  cent.,  hydrochloric  acid. 

1  CO.  or  1  gr'am  of  the  substance  to  be  tested  is  added  to  5  c.c.  of 
the  tin  solution,  the  reaction  being  observed  for  15  minutes.  Calcium 
phosphate  and  zinc  oxide  dissolve  to  a  colourless  solution  ;  1  gram  of 
bismuth  subnitrate  causes  a  pale-yellow  coloration,  whilst  1  c.c.  of 
liq.  ferri  sesquiclilorat.  causes  a  weak,  greenish  coloration.  In  most 
cases,  the  substance  under  investigation  is  heated  to  boiling  with  the 
stannous  chloride  solution,  but  in  the  presence  of  bismuth  subnitrate  or 
ferric  chloride,  the  coloration  produced  by  these  substances  interferes 
with  the  arsenic  reaction.  J.  W.  L. 

Modification  of  Pettenkofer's  Method  of  Estimating  Carb- 
onic Anhydride  in  Air.  By  A.  Lebedikzeef  {Zeit.  anal.  Chem., 
30,  267 — 279). — The  modification  consists  essentially  in  protecting  the 
baryta  solution  completely  from  contact  with  unpurified  air,  or  with 
caoutchouc,  at  any  stage  of  the  work.  The  baryta  store  bottle  and 
stcpcock  bui'etle  are  connected  so  as  to  form  a  closed  system,  into 
which  only  purified  air  can  enter,  and  the  baryta  is  measured  into 
tliin-walled  tubes,  of  pipette  form,  previously  filled  with  purified  air, 
which  are  then  sealed  before  the  withdrawal  of  the  burette  jet.  The 
air  bottle  is  fitted  with  a  hollow  glass  stopper,  carrying  two  stopcock 
tubes.  One  of  the  barj'ta  tubes  (the  total  bulk  of  which  must  be 
ascertained)  is  placed  in  the  dr}-  air  bottle  before  the  latter  is  filled  with 
the  air  to  be  analysed.  After  aspirating  through  the  bottle  (which 
holds  7  to  12  litres)  about  200  litres  of  air,  the  stopcocks  ai-e  closed 
ard  made  air-tight  with  a  mixtm-e  of  parafiin  and  wax,  the  baryta 
tube  is  broken,  the  bottle  shaken  for  half-an-hour,  and  then  left  for 
24  hours.  It  is  then  inverted  and  connected  to  a  small  subsidence 
bottle  (filled  with  purified  air),  into  which  its  contents  are  allowed  to 
flow.  The  pipette  for  removing  an  aliquot  portion  is  inserted  through 
a  glass  tube,  with  rubber  connector,  passing  through  the  caoutchouc 
stopper,  and  is  then   transferred  to  the  titration  bottle  through  a 
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similar  tube.  The  stopper  of  the  titration  bottle  carries  also  the 
oxalic  acid  burette  and  a  soda-lime  tube.  All  the  apparatus  is  figured, 
and  the  various  precautions  minutely  described.  For  the  standard 
acid,  Trommsdorf's  '■' acuhim  o.ralicum  purissimum^'  "was  crystallised 
seven  times  from  hydrochloric  acid,  then  from  water,  and  air  dried. 
But  although  dissolved  in  the  proper  proportion  to  correspond  with 
1  milligram  of  COo  per  c.c,  its  actual  value  was  found  by  two  inde- 
pendent methods  to  be  only  0"9752  milligram.  Phenolphthale'in  was 
used  as  indicator.  Special  experiments  showed  that  the  baryta  solu- 
tion, Avhether  in  the  store  bottle  or  in  the  sealed  tubes,  underwent  no 
altei'ation  during  a  month.  Blank  experiments  with  purified  air  in- 
dicated 0128  vol.  in  10,000  of  air.  The  estimations  made  up  to  the 
present  time  have  only  been  for  the  purpose  of  testing  the  method. 
The  results  obtained  in  Odessa  and  its  neighbourhood  range  from 
2-88  to  3-34  vols,  per  10,000.  M.  ^J.  S. 

Estimation  of  Carbonic  Anhydride.  By  F.  Tschaplowitz 
(Zeit.  anal.  Chern.,  30,  279 — 282). — The  following  process  is  suitable 
for  the  estimation  of  .small  quantities  of  carbonates.  The  substance 
is  decomposed  by  boilinpr  it  with  dilute  sulphuric  acid  in  the  flask  A, 
and  the  carbonic  anhydride  evolved  is  absorbed  by  a  measured  quan- 
tity of  potash  solution  in  the  vessel  EFG,  which  contains  glass  balls 
as  large  as  peas.  After  filling  the  whole  with  purified  air,  there  is 
measured  into  the  bulb  E  25  c.c.  of  potash  solution  of  about  I'd  per 
cent.,  with  enough  boiled  water  to  cover  the  glass  balls  in  G.  By 
suction  at  a,  whilst  h  is  closed,  a  partial  vacuum  is  produced,  and 
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sulphuric  acid  is  then  drawn  into  A  from  the  stopcock  funnel.     When 
the  absoi^ption  of  the  carbonic  anhydride  is  complete,  the  balls  are 
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rinsed  fi-om  E  and  F  into  G  with  hot  water,  and,  after  adding  excess 
of  barium  chloride  (0'8  to  I'O  gram),  closing,  shaking,  and  leaving  for 
two  hours,  the  residual  alkaline  hydroxide  is  titrated  in  the  vessel  G 
by  means  of  oxalic  acid  with  turmeric  indicator.  The  strength  of  the 
original  potash  is  ascertained  by  a  similar  titration,  and  the  difference 
is  the  amount  neutralised  by  the  carbonic  acid.  Test  analyses  show 
results  ranging  from  1'4  per  cent,  deficiency  to  0"9  per  cent,  excess. 

M.  J.   S. 

Estimation  of  Lithium  in  Mineral  Waters.  By  E.  Waller 
(Ghem.  Centr.,  1891,  i,  641  ;  J.  Amer.  Chem.  Soc,  12,  214— 223).— The 
author  has  experimented  with  the  methods  of  Meyer,  Gooch,  and 
Carnot  for  the  estimation  of  lithium. 

In  converting  the  alkalis  into  chlorides,  it  is  to  be  noted  that  the 
barium  precipitate  (sulphate  and  carbonate)  carries  down  appreciable 
quantities  of  the  alkalis,  especially  lithium,  and  in  order  to  avoid 
■error  the  washing  must  be  very  thorough,  and  the  barium  carbonate 
should  be  dissolved  and  reprecipitated.  The  liability  of  lithium 
chloride  to  dissociate  must  also  be  remembered.  In  applying  Meyer's 
phosphate  method,  the  chlorides  are  dissolved  in  a  small  and  known 
volume  of  water,  precipitated  with  excess  of  disodium  phosphate  and 
sodium  hydi'oxide,  evaporated  to  dryness,  redissolved  in  water,  an 
equal  volume  of  concentrated  ammonia  added,  allowed  12  hours  to 
pi'ecipitate,  and  washed  with  dilute  ammonia.  Gooch's  amyl  alcohol 
method  (Abstr.,  1887,  528)  gives  the  best  results,  provided  the  quan- 
tity of  chlorides  does  not  amount  to  more  than  0"2  gram.  Carnot's 
fluoride  method  includes  a  sei"ious  error,  the  solubility  of  lithium 
fluoride  being  0"004  gram  in  7  c.c.  of  the  ammonia  and  ammonium 
fluoride,  which  is  used  for  washing  the  precipitate.  This  washing 
liquid  must  be  freshly  prepared,  and  any  silicon  fluoride,  which  may 
precipitate,  carefully  filtered  off.  J.  W.  L. 

Estimation  of  Small  Quantities  of  Silver  in  Lead  Flux.     By 

G.  Heppe  (Chem.  Centr.,  1891,  i,  470;  from  Chem.  tech.  Centralanz., 
9,  11). — The  author  recommends  the  following  method.  From 
1-50 — 200  grams  of  the  finely  powdered  lead  flux  is  treated  at  a  gentle 
heat  with  a  saturated  solution  of  lead  acetate.  The  greater  part  of 
the  lead  oxide  dissolves,  forming  basic  acetate,  the  silver  remaining 
undissolved.  After  allowing  to  settle,  the  clear  supernatant  liquid  is 
decanted,  and  the  residue  again  treated  with  lead  acetate.  The 
portion  remaining  insoluble  is  treated  with  acetic  acid,  the  solution 
concentrated,  aud  the  silver  dissolved  out  with  nitric  acid  and  esti- 
mated in  the  usual  manner.  A  small  quantity  of  copper  is  almost 
always  present,  and  frequently  a  little  bismuth.  J.  W.  L. 

Separation  of  Mercuric  Sulphide  from  Sulphides  of  the 
Arsenic  and  Copper  Groups.  By  K.  Polstorff  and  K.  Bulow 
(Arch.  Pharm.,  229,  292 — 309). — On  digesting  a  mixture  of  mercuiy, 
lead,  silver,  bismuth,  copper,  arsenic,  and  antimony  sulphides  with  a 
mixture  of  equal  volumes  of  potassium  sulphide  and  potassium  hydr- 
oxide .solutions,  the  sulphides  of  lead,  silver,  bismuth,  and  copper 
are  perfectly  insoluble,  whilst  the  sulphides  of  mercury,  arsenic,  and 
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antimoriy  are  dissolved  completely.  From  this  solution  the  mei-cury 
sulphide  can  be  quantitatively  separated  by  warming  with  ammonium 
chloride.  In  the  presence  of  cadmium  or  tin,  the  above  method  is  in- 
applicable. It  is  convenient  to  employ  a  15  per  cent,  solution  of 
hydroxide  ;  the  sulphide  solution  is  prepared  by  saturating  a  measured 
volume  of  this  solution  with  hydrogen  sulphide,  and  then  adding  an 
equal  volume  of  the  hydroxide.  The  numerical  results  quoted  show 
the  method  to  be  very  exact.  J.  T. 

Manganese  Ammonium  Ferrocyanide.  By  L.  Blum  {Zeit. 
anal.  Chem.,  30,  282 — 283). — On  adding  potassium  ferrocyanide  to 
an  ammoniacal  solution  of  a  manganous  salt  in  presence  of  ammonium 
chloride,  the  precipitate  has  the  constant  composition 

Mn(NHi)oFe(CN)6. 

Consequently,  1  c.c.  of  a  solution  containing  38'487  grams  of  crystal- 
lised potassium  ferrocyanide  in  a  litre  will  precipitate  O'OOo  gram  of 
manganese.     The  precipitate  is  not  soluble  in  acetic  acid. 

M.  J.  S. 
Volumetric  Estimation  of  Manganese.  By  L.  Blum  (Zeit. 
anal.  Chem.,  30,  28-1 — 288). — Based  upon  the  facts  stated  in  the  fore- 
going abstract,  a  method  can  be  founded  for  the  titration  of  man- 
ganese in  presence  of  iron,  strictly  analogous  to  that  of  Donath  and 
Hattensauer  for  zinc  (this  vol.,  p.  113;  also  Abstr.,  1887,  183).  The 
manganese  solution  is  mixed  with  a  little  ferric  chloride,  and  a  large 
excess  of  ammonium  chloride,  tartaric  acid,  and  ammonia,  heated  to 
boiling,  and  titrated  with  a  ferrocyanide  solution,  the  end  of  the 
precipitation  being  shown  by  bringing  a  drop  in  contact  with  acetic  acid 
on  a  porcelain  plate,  when  any  excess  of  ferrocyanide  produces  a  blue 
colour.  In  coloured  solutions,  especially  such  as  from  the  presence  of 
much  iron  have  a  strong  yellow  colour,  the  indication  is  by  no  means 
sharp.  The  process  is  therefore  unsuitable  for  mangauiferous  iron, 
but  manganese  ores  generally  give  a  solution  which  is  sufficiently 
colourless.  The  presence  of  zinc,  or  of  ferrous  iron,  would  cause  the 
results  to  come  out  too  high.  The  latter  may  be  peroxidised  by 
nitric  acid,  and  the  former  is  rarely  present  in  manganese  ores  in 
noteworthy  quantity.  The  ferrocyanide  solution  must  be  standardised 
with  known  quantities  of  manganese,  since  the  commercial  salt  fre- 
quently contains  sodium,  and  therefore  precipitates  more  manganese 
than  would  be  calculated  from  the  equation.  M.  J.  S. 

Separation  of  Ferric  Oxide  from  Alumina.  By  F.  Beilsteix 
and  R.  Luther  ((77iem.  Gentr.,  1891,  i,  809—810;  from  Bull.  Acad.  St. 
Petersbourg,  13,  149 — 158). — The  authors  take  advantage  of  the 
insolubility  of  basic  ferric  nitrate  in  solutions  of  salts,  especially 
ammonium  sulphate,  and  of  the  solubility  of  basic  aluminium  nitrate 
in  such  solutions. 

If  neutral  aluminium  nitrate  be  heated  on  the  water-bath  until  it 
ceases  to  lose  weight,  water  and  nitric  acid  are  lost,  and  the  basic 
nitrate,  2Al303,3N205,2H20,  is  formed.  This  nitrate  is  readily  soluble 
in  water,  is  not  decomposed  by  heating  to  boiling,  and  is  not  precipi- 
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tated  by  ammoniain  sulphate.  If  the  aqueous  solution  be  boiled  with 
ammonium  sulphate,  a  precipitate  is  formed  which  redissolves,  in 
part,  on  cooling,  and  is  fi-ee  from  sulphuric  acid.  If  a  solution  of 
normal  aluminium  nitrate  be  evaporated  to  dryness  on  the  watei'-bath 
with  some  ammonium  nitrate,  the  formation  of  the  basic  niti-ate  is  not 
interfered  with. 

Xormal  ferric  nitrate,  if  heated  on  the  water-bath,  loses  water  and 
nitric  acid  with  formation  of  several  basic  nitrates  of  varying  com- 
position. They  vary  in  coloiu*  from  yellow  to  red  and  brown,  and 
partly  dissolve  in  water  to  a  muddy,  dark-red  liquid.  The  .«!olution 
proceeds  more  rapidly  in  hot  than  in  cold  water,  but  the  solution  is 
muddier,  and  passes  through  a  filter  still  muddy,  the  solution  not 
becoming  clear  even  if  left  for  several  weeks.  The  iron  is  present 
in  the  colloidal  state,  and  is  precipitated  by  the  addition  of  a  few 
drops  of  ammonium,  sodium,  or  copper  sulphate.  TVater  dissolves  the 
precipitate  somewhat,  but  it  is  quite  insoluble  in  solutions  of  salts. 
It  is  readily  soluble  in  hydixjchloric  acid,  less  soluble  in  nitric  acid, 
and  still  less  in  snlphui-ic  acid.  By  evaporating  normal  ferric  nitrate 
with  ammonium  nitrate,  similar  basic  nitrates  are  obtained. 

For  the  separation  of  the  two  oxides,  the  solution  in  nitric  acid  is 
evaporated  to  dryness  and  heated  on  the  water-bath  until  acid  ceases 
to  be  evolved.  The  residue  is  treated  with  hot  water,  broken  up 
carefully,  and  boiled  for  10  minutes.  After  cooling.  2 — 3  c.c.  of 
10  per  cent,  ammonium  sulphate  solution  is  added,  the  precipitate 
allowed  to  settle,  and  then  filtered.  The  filtration  proceeds  slowly 
through  paper,  and  a  layer  of  fine  asbestos  on  a  platinum  cone  will  be 
fotmd  better.  The  precipitate  is  washed  with  cold,  and  finally  with 
hot,  ammonium  sulphate  solution.  The  first  portions  of  the  filtrate 
are  frequently  not  quite  clear,  and  it  is  recommended  to  pass  this 
through  the  filter  a  second  time.  A  little  alumina  is  frequently  pre- 
cipitated with  the  fen-ic  nitrate,  but  this  may  be  entirely  separated 
by  dissolving  the  latter  in  dilute  nitric  acid  and  reprecipitating  the 
basic  ferric  nitrate.     The  results  obtained  are  satisfactory. 

'  J.  W.  L. 

Decomposition  of  Chrome  Iron  Ore  by  Means  of  the  Electric 
Cun^ent.  By  E.  F.  Smith  (Ber.,  24.  21S2— -ilSo).— The  chromium 
in  chrome  iron  ore  can  be  rapidly  and  accurately  estimated  by  the 
following  process,  which  is  based  on  the  fact  that  when  an  electric 
current  is  passed  through  a  fused  mixture  of  potash  and  chrome 
iron  ore,  the  chromic  oxide  is  completely  converted  into  potassium 
chromate. 

Caustic  potash  (30 — 40  graits)  is  melted  in  a  nickel  crucible  placed 
on  a  thick  copper- wire  ring,  which  is  connected  with  the  anode  of  a 
battery :  the  finely  divided  mineral  (O'l — 05  gram)  is  carefully 
added,  and  then  a  platinum  rod,  connected  with  the  cathode  of  the 
battery,  is  introduced  into  the  fused  mass  through  a  hole  in  a  watch- 
glass,  placed  over  the  crucible.  A  current  of  not  more  than  1  ampere 
is  then  passed  for  at  least  30 — W  minutes,  but  before  finally  breaking 
the  cuiTent,  it  is  reversed  for  a  short  time,  in  order  to  bring  about 
the  oxidation  of  particles  of  the  mineral  which  are  enclosed  in  the 
iron  deposited  on  the  cathode.     The  contents  of  the  crucible  are  then 
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digested  with  •water,  the  solution  filtered,  the  residue  washed  well 
with  boiling  water,  and  the  chromium,  which  is  pres3iit  in  the  filtered 
solution  as  potassium  chromate,  estimated  either  gravimetricallj  or 
volumetrically  by  the  usual  methods  ;  the  portion  insoluble  in  water 
should  be  comjilctely  soluble  in  warm  hydrochloric  acid,  otherwise 
the  mineral  has  not  been  completely  decomposed. 

Quantitative  experiments  gave  concordant  results,  which  agreed 
with  those  obtained  by  Dittmar's  and  by  Genth's  method  for  the 
analysis  of  chrome  iron  ore.  F.  S.  K. 

Detection  and  Estimation  of  Titanium.  By  A.  Notes  (Chem. 
Centr.,  1891,  i,  812;  iVom  J.  anal.  Chem.,  5,  39). — O'l  gram  of  tbe 
finely  pulverised  mineral  is  fused  with  0'2  gram  of  sodium  fluoride 
and  3  grams  of  sodium  hydrogen  sulphate  ;  the  flux  is  treated  with 
15 — 20  c.c.  of  water,  filtered,  and  washed,  so  that  the  total  volume  of 
liquid  does  not  exceed  30  c.c.  The  titanium  is  then  determined 
colorimetrically  by  comparing  the  coloration  produced  by  hydi^ogen 
dioxide  with  that  obtained  with  a  solution  containing  a  known 
amount  of  titanium.  The  presence  of  iron  interferes  somewhat  with 
the  determination.  Tbe  ditficulty  may  be  obviated  by  adding  to  the 
standard  solution  of  titanium  as  much  ferric  sulphate  as  will  produce 
the  same  coloration  as  the  iron  in  the  solution  under  examination. 
The  strength  of  coloration  produced  by  the  hydrogen  peroxide  with 
the  titanium  may  now  be  measured.  If  the  test  is  only  to  be  a  quali- 
tative one,  the  solution  is  divided  into  two  parts  and  hydrogen  dioxide 
added  to  one,  the  yellow  colour  produced  by  any  titanium  being  then 
readily  detected.  J.  W.  L. 

Solubility  of  Thallium  Iodide  and  Estimation  of  Thallium. 
By  J.  H.  LoxG  (Zeit.  anal.  Chem.,  30,  ol2 — o-il; ;  from  J.  anal. 
Chem.,  2,  2-43). — One  part  of  thallium  iodide  requires  for  solution 
17,000  parts  of  water  at  20°,  but  when  the  salt  is  simply  washed  with 
water  on  a  filter,  somewhat  more  water  is  requii^ed.  Of  90  per  cent, 
alcohol,  260,000  parts  are  required :  when  washing  with  alcohol  on  a 
filter,  1  part  dissolved  in  500,000.  With  50  per  cent,  alcohol,  1  part 
dissolved  in  37,000  parts  on  digestion ;  in  51,000  on  washing.  In 
ammonia,  whether  of  6'5  per  cent,  or  of  2"5  per  cent.,  the  same 
solubility  of  1  in  13,000  was  found.  Ammonia  of  1"25  per  cent,  gave 
the  same  solubility  as  water.  In  a  10  per  cent,  solution  of  potassium 
iodide,  thallium  iodide  seems  quite  insoluble,  and,  even  in  a  weak^jr 
solution  the  solubilit\-  is  very  small.  The  process  recommended  for 
estimation  is  as  follows : — A  small  e.xcess  of  potassium  iodide  is  added 
to  the  warm  concentrated  solution  of  the  thallium  salt.  After 
complete  cooling,  the  thallium  iodide  is  filtered  off  by  a  Gooch  filter, 
washed  with  50  per  cent,  alcohol,  and  weighed  after  drying.  A  cor- 
rection may  be  made  for  the  amount  dissolved  by  the  alcohol. 

M.  J.  S. 

Separation  and  Estimation  of  Antimony.  By  J.  Thiele 
{Annalen,  263,  361 — 376). — Tlie  method  of  separating  tin  and 
antimony,  based  on  the  precipitation  of  the  latter  from  the  solution  of 
the  chlorides  with  metallic  iron,  is  not  an  exact  process ;  in  washing 
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the  precipitated  metal,  even  -when  the  water  has  been  previously- 
boiled,  a  considerable  quantity  of  antimony  passes  into  solution;  tlie 
metal  also  undergoes  oxidation  to  such  an  extent  that,  in  spite  of  the 
loss    experienced   in   washing,  the   results  sometimes  come  out  too 

Antimony  pentasulphide,  obtained  by  precipitating  an  antimony 
solution  with  hydrogen  sulphide,  and  then  washing  with  carbon 
bisulphide  in  the  usual  way,  is  invariably  impure  ;  when  antimony  is 
estimated  as  pentasulphide,  the  results  obtained  are  too  low. 

The  author  has  made  a  number  of  experiments,  the  details  of  which 
are  given,  in  order  to  determine  the  magnitude  of  the  errors  in  the 
two  methods  of  estimating  antimony  just  referred  to.  F.  S.  K. 

Electroljrtic  Separations,  By  E,  F.  Smith  and  F.  Muhk  (Ber., 
24,  2175 — 2181 ;  compai^e  Amer.  C'hem.  J.,  12,  252  ;  and  J.  Frank. 
Inst.,  129,  239;  131,  300).— Gold  can  be  completely  deposited  from  a 
solution  of  potassium  aurocyanide  by  means  of  the  electric  current ; 
the  deposition  of  palladium,  on  the  other  hand,  from  a  solution  con- 
taining excess  of  potassium  cyanide,  does  not  begin  until  a  current 
of  -j-^  ampere  has  been  passed  for  36  hours.  This  difference  in 
behaviour  can  be  made  use  of  for  the  separation  of  the  two  metals  ; 
employing  dikite  solutions  and  a  current  of  suitable  strength  (0'4  to 
1  c.c.  of  electrolytic  gas  per  minute),  the  complete  separation  of  the 
gold  requires  from  12  to  14  hours,  and  the  deposited  metal  is  free 
from  palladium. 

Grold  can  also  be  separated  from  platinum,  copper,  cobalt,  nickel, 
and  zinc  in  a  similar  manner ;  but  in  the  case  of  zinc,  the  current 
strength  must  be  at  least  2 — 3  c.c.  of  electrolytic  gas  per  minute. 

The  results  of  numerous  experiiaents  showed  that  the  quantity  of 
gold  obtained  in  this  way  is,  in  the  majority  of  cases,  in  excess  of  the 
theoretical,  sometimes  as  much  as  0"63  per  cent. 

When  a  solution  of  silver  and  platinum  in  excess  of  potassium 
cyanide  is  electrolysed  with  a  current  strength  equal  to  1  c.c.  of 
electrolytic  gasper  minute,  the  deposited  silver  is  free  from  platinum  ; 
mercuiy  can  be  separated  from  platinum  under  the  same  conditions, 
employing  a  current  equal  to  0'2  c.c.  of  electrolytic  gas  per  minute, 
but  the  separation  of  cadmium  and  platinum  cannot  be  completely 
effected.  F.  S.  K. 

Action  of  Hydriodic  Acid  on  Substances  containing 
Sulphur.  By  R.  Bexedikt  and  M.  Bamberger  (Monatsh.,  12, 1 — 4). 
— Zeisel  has  previously  observed  (Abstr.,  1886,  1079)  that  the 
method  of  estimating  methoxyl  by  boiling  the  substance  with  hydr- 
iodic acid  and  determining,  as  silver  iodide,  the  methyl  iodide  evolved 
is  not  available  in  the  case  of  some  compounds  which  contain  sulphur, 
because  the  silver  iodide  is  contaminated  with  sulphide,  and,  when 
an  attempt  is  made  to  expel  hydi-ogen  sulphide,  the  weight  of  the 
silver  iodide  remaining  falls  below  that  required  by  theory.  The 
authors  have  experimented  with  the  object  of  ascertaining  whether 
the  presence  of  sulphur  invariably  interferes  with  the  estimation  of 
methoxyl  by  this  method.     In  their  investigations,  they  made  use  of 
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Benedikt  and  Griissner's  apparatus,  the  bulb  of  which  was  filled  with 
a  10  per  cent,  solution  of  cadmium  iodide  and  red  phosphorus^ 
whereby  the  hydrogen  sulphide  was  almost  entirely  retained.  The 
traces  of  silver  sulphide  sometimes  contained  in  the  precipitate  were 
removed  by  gentle  warming  with  dilute  nitric  acid.  The  following 
results  were  obtained : — (1)  Potassium  methyl  sulphate,  KMeSOi  + 
^HoO,  gave,  on  boiling  with  hydriodic  acid,  too  little  methyl  iodide 
and  a  considerable  separation  of  sulphur.  When,  to  the  hydriodic 
acid,  a  little  red  phosphorus  was  added,  a  loss  of  methyl  iodide 
occurred,  and  this  loss  seemed  to  be  due  to  the  formation  of  nier- 
captan,  a  substance  which,  in  the  form  of  mercury  mercaptide,  was 
found  to  be  unattacked  when  boiled  with  hydriodic  acid  of  sp.  gr. 
1'70.  (2)  Potassium  sulphate  was  reduced  by  hydriodic  acid  to 
sulphur  and  hydrogen  sulphide,  and  by  hj-drogen  iodide  and  red 
phosphorus  to  sulphur.  (3)  Free  sulphuric  acid  was  acted  on  by 
hydriodic  acid  in  precisely  the  same  way  as  potassium  sulphate. 
(4)  Potassium  paraphenolsulphonate  gave  rise  to  much  sulphur  and 
hydrogen  sulphide,  and  was  completely  reduced  to  phenol,  (o)  Th& 
presence  of  substances  containing  sulphur,  such  as  potassium 
sulphate,  led  to  the  production  of  too  little  methyl  iodide  when 
nitroeugenol  was  boiled  with  hydriodic  acid  and  red  phosphorus. 

G.  T.  M. 

Estimation  of  Uric  Acid  in  Urine.  By  J,  B.  Hayckaft  {Brit. 
Med.  J.,  ii,  1891,  10;  Proc.  Roy.  Soc.  EcUn.,  18,  255—2.58;  and  Zeit, 
physiol.  Chem.,  15,  436 — 455). — The  author's  method  of  estimating- 
uric  acid  in  urine  {Erit.  Med.  J.,  ii,  1885)  has  been  adversely  criticised 
by  Gossage  (Abstr.,  1889,  450)  and  Salkowski  (ihid.,  1250),  and 
favourably  noticed  by  Herrmann  (Abstr.,  1888,  1225)  and  Czapek 
{ibid.).  Salkowski  alleges  that  there  is  no  constancy  iri  the  amount 
of  silver  in  silver  urate,  and  quotes  twelve  analyses  which  support 
this  view.  In  the  present  contribution  to  the  discussion,  it  is  alleged 
that  errors  are  present  in  Salkowski's  tables,  which,  when  corrected, 
place  his  results  in  accord  with  those  of  Haycraft.  What  they  prove 
is  that,  by  his  method,  Salkowski  finds  about  14  milligrams  less  uric 
acid  than  by  the  silver  process.  The  ratio  between  the  silver  and 
uric  acid  appears  inconstant,  because  in  weak  urines  a  loss  of  14- 
milligrams  will  be  comparatively  heavy,  whilst  in  stronger  urines  the 
loss  will  be  less  felt.  This  constant  difference  is  due,  in  part,  to  im- 
perfections of  Salkowski's  ow-n  method,  but  the  mere  existence  of  the 
constant  difference  is  stated  to  prove  the  propcsition  that  silver  urate- 
has  a  constant  composition.  This  difference  has  been  reduced  to- 
within  the  limits  of  manipulative  error  by  Herrmann  and  Czapek. 

W.  D.  H. 

Estimation  of  Ash  in  Raw  Sugar.  By  A.  Stift  (Chem.  Centr.^ 
1891.  i,  445;  from  Oster-vngar.  Zeit.  Zilch.  Ind.,  19,  484—489).— 
Having  used  von  Grobert's  method  of  burning  the  ash  of  raw  sugars 
and  sugar  liquors  with  the  aid  of  oxalic  acid,  the  author  finds  that 
the  results  obtained  coincide  with  those  obtained  by  burning  the  ash 
alone.  He  finds,  however,  that  the  proportion  of  oxalic  acid  required 
is,  in  most  cases,   very  considerable,  from  twice  the  weight  of  the 
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sugar  in  the  case  of  raw  sugars  to  five  times  the  weight  of  substance 
in  the  case  of  molasses.  To  use  less  oxalic  acid  by  sprinkling  some 
more  upon  parts  of  the  ash  which  have  not  burnt  perfectly  has  not 
proved,  in  the  author's  hands,  an  altogether  successful  modification. 

J.  W.  L. 

Estimation  of  Sugars  with  Potasssium  Cuprocarbonate 
Solution,  By  H.  Osr  (Ber.,  24,  1634=— 1636;  compare  this  vol., 
p.  125). — These  determinations  were  conducted  in  a  manner  similar 
to  those  already  piiblished  ;  the  maltose  solutions  were  boiled  for 
10  minutes  before  collectirg  the  cuprous  oxide ;  as  with  other  sugars, 
^ess  attention  to  details  is  needed  than  is  required  by  the  use  of 
Fehlinsf's  solution.     The  followino-  table  embodies  the  results  : — 


Copper. 

Maltose 

Maltose, 

Copper. 

Maltose 

Maltose, 

hvdrate. 

■ 

anliTdi'ous. 

liTclrate. 

anhydrous. 

50 

30-6 

29-1 

180 

107 

7 

102 

3 

55 

33-6 

31-9 

185 

110 

8 

105 

3 

60 

?6-5 

34-7 

190 

114 

0 

108 

3 

65 

39-4 

37  -5 

195 

117 

1 

111 

3 

70 

41-4 

39-3 

200 

120 

3 

114 

3 

75 

45-3 

43-1 

205 

123- 

5 

117 

3 

80 

48-3 

45-9 

210 

126 

7 

120 

3 

85 

51-2 

48-6 

215 

129 

9 

123 

3 

90 

54-1 

51-4 

220 

133 

1 

126 

4 

95 

57  0 

54-2 

225 

136 

4 

129 

6 

100 

59-9 

57  0 

2iJ0 

139 

8 

132 

8 

105 

62-9 

59-8 

235 

143 

2 

136 

0 

110 

65-8 

62-6 

240 

146 

7 

139 

3 

115 

6S-8 

65-4 

245 

150 

2 

142 

6 

120 

71-7 

68-2 

2.50 

153 

7 

146 

0 

125 

74-6 

71-0 

255 

157 

3 

149 

4 

130 

77  -6 

73-8 

260 

161 

0 

152 

9 

135 

80-6 

76 -6 

265 

164 

8 

156 

6 

140 

83  -6 

79-4 

270 

168 

•7 

160 

3 

145 

86-5 

82-2 

275 

172 

•7 

164 

1 

150 

89-5 

85-0 

280 

176 

7 

167 

9 

155 

92-5 

87-9 

285 

180 

7 

171 

7 

160 

95-5 

90-7 

290 

184 

9 

175 

7 

165 

98-5 

93-6 

295 

189 

5 

ISO 

0 

170 

101-5 

95-5 

298-6 

195-0 

185-2 

175 

104-6 

00  -4 

The  factor,  Cu  maltose,  employed  in  calculating  the  above  table 
varies  somewhat :  it  is  1-636  for  25  milligrams  of  maltose  hydrate, 
1676  for  75  milligrams,  and  1-531  for  195  milligrams.         J.  B.  T. 

Estimation  of  Milk-sugar.  By  J.  Kxowles  and  J.  A.  Wilsox 
{Ghem.  Neics.,  63,  191 — 192). — The  authors  have  compared  the  esti- 
mation of  milk-sugar  in  milk  by  optical  methods  with  determinations 
made  gravimetrically  and  volumetrically  : — 1.  By  Fehling's  .solution: 
Removing  casein  with  acetic  acid,  pi^ecipitating  in  a  neutral  solution, 
and  weighing  as  cupric  oxide.     2.  By  running  the  diluted  milk  into 
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boiling  Pavy-Fehling  solution.  3.  By  treating  tlie  milk,  after  the 
removal  of  casein  by  acetic  acid,  as  in  method  2.  One  set  of  results 
obtained  was  as  follows  : — 

Method.  1.  2.  3.         Oiitical  A.      Optical  B. 

Anhydrous  sugar  per  cent.     -iGS     4'71     4'78         503  4"92 

In  optical  method  A,  70  c.c.  of  milk  is  treated  with  o  c.c.  of  basic 
lead  acetate,  agitated,  diluted  to  100  c.c,  and  the  observation  taken 
at  60°  in  a  200  mm.  tube.  In  method  B,  50  c.c.  of  milk  is  treated 
with  2^  c.c.  of  basic  lead  acetate  and  1  c.c.  of  mercuric  nitrate,  agitated, 
diluted  to  57  c.c,  and  the  observation  taken  in  a  220  mm.  tube.  In 
both  cases,  an  instrument  of  the  Laurent  type  was  used,  and  the 
specific  rotation  of  lactose  for  the  D  line  was  taken  as  52'5.  The 
Pavy-Fehling  method  is  regarded  as  rapid  and  accurate,  but  the 
optical  is  prefex'red.  When  cane-sugar  is  present  in  the  milk,  the 
amount  can  be  ascertained  from  the  data  obtained  by  noting  both  the 
optical  activity  and  the  reducing  power.  D.  A.  L. 

Asbestos  Method  of  Milk  Analysis.  By  F.  T.  Shutt  (Chem. 
News,  63,  160 — 161). — Numerous  comparative  experiments  made 
with  the  asbestos  and  other  methods  of  examining  milk  have  led  the 
author  to  declare  in  favour  of  the  foi'mer  method.  Milk  is  weighed 
into  tubes  containing  asbestos  fibre,  previously  dried  in  a  steam  cup- 
board, then  placed  in  a  steam  cupboard,  through  which  a  strong 
current  of  air  passes,  for  12  or  16  hours,  at  a  temperature  between 
85°  and  90°,  and  subsequently  cooled  in  a  desiccator  and  weighed. 
The  numbers  obtained  are  0'34  to  0'49  per  cent,  lower  than  those  ob- 
tained in  the  ordinary  platinum  dish  method ;  there  is,  moreover,  no 
browning  of  the  residue  apparent  in  the  asbestos  treatment:  reasons 
for  these  differences  are  suggested.  Fat  determinations  by  various 
methods  did  not  differ  much,  but  in  some  experiments  slightly  higher 
results  were  obtained  by  extracting  in  Soxhlet  tubes  and  weighing 
the  fat  directly  than  in  exhausting  the  solids  in  asbestos  by  means  of 
Stutzer  tubes,  the  increase  being  attributable  to  oxidation  of  the  fat, 
inasmuch  as  in  comparative  exhaustions  with  Soxhlet  and  Stutzer 
tubes  the  latter  not  only  yielded  the  higher  results,  but  also  proved 
more  rapid.  Numerous  results  of  analyses  are  quoted  to  show  that 
the  asbestos  method  yields  concordant  numbers.  D.  A.  L. 

Apparatus  for  the  Estimation  of  the  Fat  in  Milk.     By  E. 

MoLiNARi  {Ber.,  24,  2204 — 2209). — Of  the  numerous  methods  which 
have  been  proposed  for  estimating  the  fat  in  milk,  the  simplest 
and  the  quickest  is  that  of  Stokes  (Abstr.,  1890,  304)  ;  although 
many  chemists  have  testified  to  the  accuracy  of  Stockes'  method,  it  is 
nevertheless  attended  with  several  sources  of  error.  The  author 
describes  a  form  of  apparatus  with  which,  it  is  claimed,  the  fat  de- 
termination in  a  sample  of  milk  can  be  accurately  carried  out  by 
Stokes'  process  in  30 — 35  minutes. 

This  apparatus  consists  of  a  flask  A,  about  90  c.c.  in  capacity, 
which  is  provided  with  a  removable  glass  cover,  and  a  second  flask  B, 
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about  75  c.c.  in  capacity,  to  the  neck  of  which  is  fused  a  glass  cock 
pierced  in  three  directions.  The  ground  neck  of  the  flask  B  can  be 
fitted  air-tight  into  that  of  A  so  that  the  whole  apparatus  is  shaped 
something  like  a  sand  glass ;  one  of  the  apertures  in  the  glass  cock 
on  the  flask  B  is  connected  with  a  capillary  tube  passing  to  the 
bottom  of  the  flask  B,  and  one  with  a  capillary  tube  passing  to  the 
bottom  of  the  flask  A,  whilst  the  third  aperture  serves  to  open 
communication  between  the  air  outside  and  the  interior  of  either  of 
the  two  flasks  ;  the  flask  A  and  its  cover  are  tared  once  for  all. 

The  analysis  is  carried  out  as  follows  : — The  milk  (10  c.c.)  and 
concentrated  hydrochloinc  acid  (10  c.c.)  are  placed  in  the  flask  A, 
the  mixture  carefully  heated  to  boiling,  and  the  boiling  continued  for 
not  longer  than  1^  minutes,  the  mixture  being  shaken  from  time  to 
time  ;  after  cooling  in  water,  alcohol-free  ether  (25  c.c.)  is  added,  the 
flask  B  is  fitted  on  to  the  flask  A  with  the  cock  closed,  and  the 
whole  is  shaken  for  a  few  minutes,  the  pressure  inside  and  outside 
being  equalised  occasionally  in  the  usual  manner.  The  whole  ap- 
paratus is  then  inverted  and,  after  5 — 6  miniites,  the  dark-brown  acid 
liquid  is  drawn  off  into  the  flask  B,  and  the  cock  is  closed ;  the 
apparatus  is  now  inverted  again,  the  flask  A  containing  the  ethereal 
solution  is  disconnected,  a  fresh  quantity  of  ether  (10  c.c.)  is  intro- 
duced into  the  flask  B,  and  the  mixture  well  shaken.  The  acid 
liquid  is  finally  drawn  off,  the  ethereal  solution  in  the  flask  B 
mixed  with  that  in  the  flask  A,  the  whole  washed  two  or  three 
times  with  a  little  water,  the  water  being  drawn  off  with  the  aid  of 
the  flask  B,  and  the  ether  evaporated.  The  fat  remaining  in  the 
flask  A  is  finally  heated  at  107 — 110°  for  at  least  lO  minutes  and 
twice  shaken  vigorously  to  aid  the  escape  of  water ;  after  cooling  in  a 
desiccator,  the  flask  is  weighed  until  constant.  The  i-esults  agree  very 
well  with  those  obtained  by  Soxhlet's  process,  the  greatest  difference 
being  -(-0"08  per  cent,  when  the  milk  is  weighed  and  0'04  per  cent, 
when  the  milk  is  measured. 

The  apparatus  can  also  be  eniplo^'ed  in  a  large  number  of  other 
qualitative  and  quantitative  analytical  processes.  F.   S.  K. 

Estimation  of  Water  in  Butter.  By  0.  Hexzold  (Bied.  Centr., 
20,  429;  from  Milchzeit.,  20,  71 — 72). — 20  grams  of  ignited  and 
cooled  (in  desiccator)  pumice  is  weighed  in  a  flat  dish  with  a  glass 
rod,  into  which  the  butter  (10 — 2  grams)  is  put.  The  butter  is  melted 
in  a  drying  oven,  stirred,  and  dried  for  two  hours  in  a  water  oven. 
More  prolonged  drying  is  not  advisable  as  the  butter  will  increase  in 
weight.  The  results  of  several  analyses  are  given  in  the  original 
paper,  showing  the  method  to  be  trustworthy.  N.  H.  M. 

Detection  of  Margarin  in  Butter.  By  R.  Leze  {Compt.  rend., 
112,  813 — 815).— The  attraction  of  strong  syrup  for  the  water  con- 
tained in  butters  is  utilised  to  produce  practically  the  same  effect  as 
centrifugal  separation.  I'o  c.c.  of  concentrated  syrup  is  placed  in  a 
tube  proA'ided  with  a  stopper,  and  having  a  mark  indicating  a  volume 
of  10  c.c.  The  tube  is  heated  in  warm  water,  and  butter  is  added 
gradually  until  the  total  volume  of  the  contents  of  the  tube  is  10  c.c. 
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The  tnhe  is  then  aq-itated,  tightly  stoppered,  attached  to  a  strong 
piece  of  twine,  and  swung  round  rapidly  for  a  short  time. 

Pare  butter  separates  into  an  upper  layer  of  transparent  fat,  an 
intermediate  layer  of  milky  emulsion,  and  a  lower  layer  of  syrup. 
Margarin,  on  the  other  hand,  shows  no  clear  layer  of  fat,  and  the 
whole  remains  as  an  emulsion,  with  the  exception  of  the  lower  layer 
of  syrup.  This  difference  makes  it  possible  to  detect  15  per  cent,  of 
margarin. 

Further,  butter  containing  margarin  shows,  to  a  greater  or  less 
extent,  that  tendency  to  remain  in  superfnsion  which  characterises 
the  fat  of  mai'garin,  and  if  tubes  of  genuine  and  suspected  butter 
are  allowed  to  cool  together,  the  rate  of  solidification  affords  a  valuable 
indication  as  to  purity.  C.  H.  B. 

Examination  of  Butter  and  Fats.  By  J.  Konig  and  F.  Hart 
(Zeit.  anal.  Ckem.,  30,  292 — 300). — The  amount  of  the  volatile  fatty 
acids  in  butter,  as  found  by  Reichert's  process,  is  not  sufficiently 
constant  to  allow  of  the  indirect  estimation  of  butter-fat  in  margarin 
with  any  approach  to  accuracy.  The  amount  of  the  soluble  barium 
salts  obtainable  by  saponifying  the  butter  fat  by  barium  hydroxide  is 
far  less  variable,  and  at  the  same  time  exceeds  enormously  the  pro- 
poi-tion  yielded  by  most  of  the  other  fats  whose  pi-esence  is  at  all 
likely.  The  process  employed  is  as  follows: — 5  grams  of  the  fat  is 
dissolved  in  60  c.c.  of  hot  alcohol,  40  c.c.  of  hot  baryta  water  (17"5 
grams  of  barium  hydroxide  per  100  c.c.)  is  added,  and  the  whole 
boiled  for  3 — 3^  hours  with  reflux  condenser.  When  cold,  water 
is  added  to  300  c.c,  and  after  mixing  and  filtering,  250  c.c.  is  treated 
Avith  carbonic  anhydride  until  the  alkaline  reaction  has  disappeared. 
It  is  then  evaporated  to  dryness,  redissolved,  made  up  to  250  c.c,  and 
filtered.  The  barium  in  200  c.c.  of  the  filtrate  is  determined  as 
sulphate,  and  the  amount  of  barium  oxide  corresponding  with  5  grams 
of  the  fat  is  called  its  "  Baryta  number."  The  following  values  were 
found  for  a  variety  of  fats. 


Fat. 


Baryta  number. 


Barjta  munber. 


Linseed  oil. .  . . 
Poppj  oil  . . .    . 

Olive  oil 

Kape-seed  oil . . 
Sesame  oil  . .  . . 
Earth-nut  oil. . 
Cotton-seed  oil. 

Fish  oils 

Palm-kernel  oil 
Cocoa-nut  oil . . 
Cocoa  butter  . . 


milligrams. 
18-7 
7-0 
9-4 
17-6 
6-9 
22-9 
29-1 
25-2  to  52-8 
86-3 
118  -46 
195-1 


/  •••• 
Beef  tallow . . . 
Mutton  tallow 
Lard 

Margarin  a  . . 
b  .. 


milligrams. 
238 
216 
221 
216' 
236' 
199' 
35 
4' 

1'; 

21' 
21- 


M.  J.  S. 
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Estimation  of  Turpentine  in  Paints  and  Varnishes.  By  H. 
J.  Phillifs  (Chem.  JVeivs,  63,  275). — Distillation  in  a  current  of  coal 

gas  is  found  to  be  efficient.     A  | piece  is  fitted  into  the  tubulure  of 

a  retort,  the  side  tube  being  connected  with  the  gas  supply,  whilst 
the  other  serves  for  the  thermometer ;  a  tube  from  the  end  of  the 
retort  passes  through  one  hole  in  the  stopper  of  a  cooled  tared 
receiver,  whilst  the  other  hole  in  the  stopper  carries  a  short  piece  of 
tnbino-,  from  which  the  coal  gas  escapes  and  is  ignited  ;  during  the 
distillation,  the  supply  is  regulated  to  sustain  a  very  small  flame.  In 
this  way  the  whole  of  the  turpentine  is  obtained,  and,  moreover,  the 
residuarv  products  are  in  a  fit  condition  to  be  further  examined. 

D.  A.  L. 

Examination  of  Chinese  Tea.  By  P.  Dvorkovitch  {Ber.,  24, 
1945 — 195.5). — The  author  criticises  the  methods  of  Peligot,  Mulder, 
and  Zoller  for  the  estimation  of  theine  in  tea,  and,  regarding  them  as 
unsatisfactory,  has  devised  the  following  process,  which  is  said  to  be 
both  rapid  and  exact.  Ten  grams  of  the  finely  powdered  tea  is 
treated  with  three  successive  quantities  of  200  c.c.  of  boiling  water, 
five  minutes  being  allowed  for  each  digestion,  and  then  boiled  with 
two  successive  quantities  of  200  c.c.  of  water,  or  more,  if  necessary, 
until  the  last  extract  is  almost,  if  not  quite,  free  from  colour.  The 
extracts  are  made  up  to  a  litre,  and  extracted  thrice  with  light 
petroleum  to  remove  oil,  &c. ;  600  c.c.  of  the  washed  solution  is  then 
shaken  with  100  c.c.  of  baryta  water  containing  4  grams  of  baryta 
in  solution,  filtered,  and  583  c.c.  of  the  filtrate  (corresponding  with 
5  o-rams  of  tea)  mixed  with  100  c.c.  of  salt  solution  (20  grams  of  salt 
in  100  c.c.  of  water),  and  thrice  extracted  with  chloroform.  The 
extraction  is  best  effected  by  shaking  successive  small  quantities  of 
the  solution  with  chloi'oform,  since  nothing  further  can  be  extracted 
from  the  solution  after  the  third  shaking  under  these  conditions, 
and  not  more  than  400  grams  of  chloroform  is  required.  After 
removal  of  the  chloroform,  by  distillation  to  a  small  bulk  and  subse- 
quent evaporation  in  a  small  dish  and  di-ying  at  100°,  the  theine  is 
obtained  in  perfectly  white  needles. 

In  the  preparation  of  black  tea  the  leaves  are  submitted  to  a 
fermentation,  which  has  a  most  important  influence  on  the  quality  of 
the  product,  and,  as  Geissler  has  shown,  is  carried  on  at  the  expense 
of  the  tannin.  With  the  object  of  estimating  not  only  the  tannin 
but  also  the  decomposition  products  formed  from  it  during  the  fer- 
mentation, or,  in  other  words,  determining  the  extent  of  the  fermenta- 
tion, the  author  has  improved  Lowenthal's  method  of  oxidation  with 
potassium  permanganate  in  the  presence  of  indigo-carmine.  The 
solutions  required  are  the  following  :  —  (1.)  Decinormal  oxalic  acid ; 
(2)  a  potassium  peimangauate  solution  of  such  a  strength  (approxi- 
mately 2"6  grams  in  the  litre)  that  1.30  grams  are  equivalent  to  100 
grams  of  decinormal  oxalic  acid  ;  (3)  dilute  sulphuric  acid  containing 
200  o-rams  of  ordinary  acid  to  a  litre  of  water;  (4)  baryta-water 
containing  4  grams  of  baryta  to  100  c.c.  of  water  ;  and  (5)  an  indigo- 
carmine  solution  prepared  by  mixing  50  grams  of  pure  indigo- 
carmine  paste  with  water,  adding  50  grams  of  sulphuric  acid  and 
a  litre  of  water,   filtering,  and  diluting  until   25  c.c.  of  the  solution 
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require  20  c.c.  of  tlie  permanganate  for  oxidation.  The  tea  solution 
(10  oranis  in  tlie  liti'e)  is  prepared  as  already  described,  and  of  this 
40  c.c.  is  diluted  with  500  c.c.  of  water,  treated  with  2o  c.c.  of  the 
indio-o-carmiue  solution  and  25  c.c.  of  dilute  sulphuric  acid,  and 
titrated  with  permanganate  until  the  yellow  colour  becomes  evident. 
The  manner  in  which  the  permanganate  is  added  is  of  considerable 
importance,  and  the  author  states  that  in  the  titration  of  the  indigo- 
carmine  solution  18  c.c.  of  the  permanganate  is  added  at  the  rate  of 
2 — 3  di'ops  per  second,  and  the  remainder  at  the  rate  of  1  drop  per 
second,  and  that  in  the  titration  of  the  tea  with  indigo-carmine  23  c.c. 
of  the  permanganate  is  run  in  first  of  all,  then  2 — 3  drops  per  second 
is  added,  and  finally  only  1  drop  per  second  until  the  reaction  is  com- 
pleted. If  more  than  38  c.c.  of  permanganate  is  required  in  the  latter 
titration,  a  smaller  quantit}*  of  the  tea  solution  should  be  taken  for 
the  analysis.  The  amount  of  the  fermentation  product  is  then  esti- 
mated. For  this  purpose,  80  c.c.  of  the  tea  solution  is  mixed  with 
20  c.c.  of  baryta-water,  filtered,  and  50  c.c.  of  the  filtrate  correspond- 
ing with  l/25th  of  the  tea  extract  is  diluted  with  500  c.c.  water,  mixed 
with  25  c.c.  of  dilute  sulphuric  acid,  then  with  25  c.c.  of  the  indigo- 
•carmine  solution,  and  titrated  with  permanganate,  18  c.c.  of  the  solu- 
tion being  run  in,  first  of  all,  then  2 — 3  drops  per  second  added, 
and  finally  1  drop  a  second  until  the  reaction  is  ended.  The  amount 
of  permanganate  employed,  less  that  requii-ed  for  the  oxidation  of  the 
indigo-carmine,  indicates  the  amount  of  decomposition  products  of 
tannin,  or,  more  correctly,  the  degree  of  fermentation  which  the  tea- 
leaves  have  undergone.  The  percentage  of  tannin  and  of  the  fer- 
mentation product  is  calculated  by  multiplying  the  weight  of  oxalic 
acid  equivalent  to  the  number  of  c.c.  of  permanganate  employed  in 
the  oxidation  by  31'3,  since  63  grams  of  oxalic  acid,  according  to  the 
-author's  expei'iments,  cori'espond  with  31 '3  grams  of  tannin,  and  not 
with  41"2  grams  as  stated  by  Neubauer. 

With  regard  to  the  comparative  values  of  teas,  the  author  states 
that  the  higher  the  pi'oportion  of  the'ine  to  the  total  amount  of  tannin 
and  fermentation  products,  the  more  valuable  is  the  tea.  The  analyses 
•(p.  1303)  of  teas  of  the  first  crop  of  1890  are  quoted  in  the  paper. 

W.  P.  w. 

Quantitative  Estimation  of  Proteids.  By  L.  Devoto  (Zeit. 
jjhysiol.  Chem.,  15,  465 — 47G). — As  all  proteids  but  peptones  (and 
deuteralbumose  derived  from  protalbumose)  are  precipitated  by 
heat  and  ammoninm  sulphate,  a  method  is  suggested  by  means  of 
which  the  most  ordinarily  occurring  proteids  in  effusions,  blood,  urine, 
&c.,  may  be  estimated.  In  a  few  cases,  however  (four  cases  of  pneu- 
monia and  one  of  phthisis  with  em.pyenia),  true  peptonuria  was 
■observed  to  occur. 

The  method  consists  in  precipitating  the  proteids  by  saturating 
with  ammonium  sulphate  and  boiling ;  the  reaction  of  the  liquid  may 
be  acid,  neutral,  or  alkaline.  The  precipitate  is  collected,  washed, 
and  weijrhed  in  the  usual  manner.  W.  D.  H. 
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New  Bands  and  Lines  in  the  Emission  Spectrum  of  the 
Ammonia-Oxygen  Flame.  By  J.  M.  Ei>er  (Monatsh.,  12,  86 — 88  ; 
compare  Magiianini,  Abstr.,  1890,  97). — Bv  employing  the  method 
of  spectrophotograpliic  investigation,  the  author  has  discovered  in 
the  spectrum  of  tlie  ammonia-oxygen  flame  some  240  new  lines 
having  wave-lengths  vaiying  from  X  =  5000  to  X  =  2262  in  the 
extreme  ultra-violet. 

The  emission  spectrum  of  ammonia  shows  seven  very  characteristic 
bands,  one  of  which  occurs  between  the  red  and  the  ultra-violet,  and 
the  other  six,  five  of  which  much  resemble  each  other,  in  the  ultra- 
violet. The  wave-lengths  coiTesponding  with  the  most  important  lines 
in  the  different  bands  have  been  determined,  and  are  given  in  this 
preliminaiy  commuiiication.  G.  T.  M. 

Molecular  Refractive  Energy  of  some  Triethylsulphine 
Derivatives.  By  R.  Xa.-ixi  and  T.  Costa  (Gazzetta,  21,  217—228). 
— From  a  determination  of  the  molecular  refractive  energy  of  tri- 
ethylsulphine iodide  (Gazzetta,  21,  188),  the  authors  recently  calcu- 
lated an  exceptionally  high  value  for  the  molecular  refi'active  enei'gy 
of  the  sulphur  in  these  compounds.  The  following  experiments  were 
accordingly  made  with  the  iodide,  chloride,  and  hydroxide  of  triethyl- 
sulphine, in  order  to  determine  the  extent  of  this  variation  and  the 
effect  of  the  presence  of  oxygen  in  the  molecule.  The  principal 
results  obtained  are  exhibited  in  the  table  on  p.  1306,  from  which  it 
appears  that  the  molecular  I'efractive  energy  of  the  iodide  remains 
constant  in  the  same  solvent,  but  varies  in  different  solvents ;  the 
value  calculated  for  the  sul^^hur  is  accordingly  very  high.  The 
chloride  yields  similar,  but  slightly  lower,  values. 

Walter's  constants  (Abstr.,  1890,  202)  were  also  calculated  with 
moderately  concordant  results.  The  introduction  of  oxygen  into  the 
molecule  occasions  a  considerable  fall  in  the  molecular  refractive 
energy  of  sulphur,  although  the  type  of  the  compoujid  remains  un- 
changed. The  decreasing  values  given  by  sulphur  in  compounds 
built  up  on  the  types  of  R'aSO,  SO2,  and  SO3  {Rend.  B.  Acad.  Lincei, 
1885,  1)  indicates  the  existence  of  some  relation  which  is  at  present 
being  further  investigated.  S.  B.  A.  A. 

Strength  of  Solutions  Estimated  by  their  Refraction.    By 

H.  O.  G.  Ellingek  (/.  ]),-.  Chem.  [2],  44,  152 — 157). — The  author 
uses  an.  Amagat-Jean  oleo-refractometer,  but  prefers  to  call  it  a 
"  difference-refractometer."  The  rays  from  a  stearin  candle  are  passed 
first  through  a  collimator  which  has  a  vertical  shutter  in  place  of  a 
slit,  movable  by  a  millimetre  screw,  and  then  through  the  solution 
to  be  tested,  contained  in  a  hollow  glass  prism  which  is  surrounded 
by  a  glass  cell  with  parallel  sides,  itself  surrounded  by  a  similar  cell 
VOL.  LX.  4  s 
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into  whicli  warm  watei"  can  be  placed  to  i-aise  the  temperature.  The 
Held  of  the  telescope,  which  is  fixed  on  the  same  axis  as  the 
collimator,  contains  a  glass  scale  gi-aduated  into  100  parts,  40  on  the 
left,  and  60  on  the  right  of  the  zero.  This  scale  can  be  moved  to 
the  right  or  left  by  a  fine  adjustment.  It  will  be  seen  that  the  field 
is  thus  divided  into  light  and  dark. 

The  cells  are  first  filled  with  distilled  water  and  the  scale  moved 
until  the  edge  of  the  dark  space  corresponds  Avitli  the  zero  mark; 
the  solution  to  be  tested  is  then  put  into  the  prism  in  place  of  the, 
water,  distilled  water  remaining  in  the  other  cells.  The  solution, 
having  a  gi-eater  refractive  index  than  the  water,  will  cause  the 
boundaiy  line  of  the  dark  space  to  move  to  the  right  or  left,  according 
to  the  position  of  the  prism,  to  a  gi'eater  or  less  extent  in  proportion 
to  its  strength.  For  instance,  a  solution  of  sodium  chloride  contain- 
ing O'Ol  per  cent,  shifts  the  dark  space  0'7o  division;  a  solution  con- 
taining 1  per  cent,  shifts  it  7'5 ;  one  containing  2  per  cent,  shifts  it 
15.  The  greatest  accuracy  is  attained  by  diluting  a  solution  which 
gives  a  high  deflection. 

The  author,  by  using  solutions  of  known  strengths,  has  calculated 
the  "  parts  per  thousand  factor  "  for  various  salts,  that  is,  the  number 
by  which  the  deflection  must  be  multiplied  in  order  to  find  the  parts 
of  the  solid  per  thousand  of  the  solution.  A  table  of  these  factors, 
together  with  examples  of  the  accuracy  attainable,  is  given.  The 
method  is  applicable  to  salts,  sugar,  dextrin,  gum,  and  alcohol,  and 
is  exceedingly  rapid.  A.   G.  B. 

Electrical  Conductivity  of  Solid  Electrolytes.  By  J.  Rosen- 
thal (Ann.  Fhijs.  Chem.  [2],  43,  700—722). — The  author  has  investi- 
gated the  influence  of  temperature  on  the  conductivity  of  electrolytes, 
using  Kohlrausch's  method,  and  making  contact  with  mercury,  or 
(above  100°)  with  Rose's  fusible  alloy.  He  finds  that  exact  quanti- 
tative determinations  can  scarcely  be  made,  on  account  of  the  uncer- 
tainty involved  in  imperfect  electrical  contact  of  the  electrolyte  with 
the  metallic  part  of  the  circuit,  so  that  his  numbers  have  only  a 
relative  value.  The  conductivity  of  the  substances  studied  increases 
as  the  temperature  is  raised.  Solid  lead  chromate  kept  at  a  constant 
high  temperature  exhibits  a  diminishing  conductivity  with  the  time, 
the  rate  of  diminution  being  the  greater  as  the  temperature  is 
higher. 

Lead  chloride,  bromide,  and  oxide  conduct  better  at  any  definite 
temperature  if  they  have  been  previously  exposed  to  a  higher  tem- 
perature. Lead  chloride,  bromide,  and  iodide  are  all  very  plastic 
below  theii'  melting  points — a  fact  which  explains,  in  the  author's 
opinion,  why  the  melting  point  is  not  a  singular  point  in  the  curve  of 
conductivity,  as  Graetz  observed  in  numerous  instances. 

The  conductivity  was  found  to  depend  to  a  great  extent  also  on 
the  state  of  aggregation  of  the  solid  :  for  example,  lead  chloride 
which  had  been  precipitated  and  compressed  had  a  much  greater 
resistance  than  the  same  substance  when  fused,  powdered,  and  then 
compressed.  J.  W. 
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Molecular  Changes  in  Metals  as  shown  by  their  Electrical 
Conductivity.  By  H.  Le  Chatelier  (Zeit.  plujsikal.  Chem.,  8, 
183 — 187). — That  molecular  changes  take  place  abruptly  at  certain 
temperatures  in  certain  metals  which  are  being  heated  has  already 
been  shown  by  Osmond  (Abstr.,  1887,  14  and  219),  these  molecular 
chano-es  being  indicated  by  sudden  changes  in  the  physical  properties 
of  the  metals  at  the  point  in  question.  The  author  endeavoured  to 
measure  the  changes  in  length  which  accompany  these  molecular 
chano-es,  but  owing  to  experimental  difficulties  could  obtain  no  satis- 
factory results,  except  in  the  case  of  steel,  a  sample  of  which  contain- 
ing 0"9  per  cent,  of  carbon  showed  a  sudden  increase  in  length  of  1  mm. 
per  metre  at  the  point  of  recalescence  (730°).  Measurements  of  the 
electrical  conductivity,  on  the  other  hand,  led  to  more  definite  results. 
]\letals  which  undergo  no  molecular  changes  have  a  conductivity 
which  increases  uniformly  with  the  temperature.  The  same  law 
holds  also  for  the  other  metals  above  the  temperature  at  which  the 
last  change  takes  place,  for  instance,  for  nickel  above  310°,  and  for 
iron  above  850°.  Below  these  points,  the  increase  in  conductivity 
with  the  temperatui-e  is  not  uniform,  but  the  temperature  coefiicient 
undergoes  abrupt  changes  at  certain  places. 

The  point  of  change  of  iron,  850°,  is  not  changed  by  the 
presence  of  either  large  or  small  quantities  of  carbon  and  silicon. 
Alloys  of  iron  and  nickel  do  not  show  two  points  of  change  each 
corresponding  with  that  of  the  metals  alone,  but  have  only  one  point 
of  change,  which  occurs  somewhere  between  that  of  nickel,  340°,  and 
that  of  iron,  850°.  This  behaviour  leads  to  the  conclusion  that  in 
these  alloys  the  iron  and  nickel  are  not  merely  mechanically  mixed, 
but  have  entered  into  more  intimate  combination,  either  in  the  form 
of  a  chemical  compound  or  an  isomorphous  mixture.  Alloys  of 
nickel  with  copper  and  zinc  behave,  on  the  other  hand,  as  mixtures 
of  these  metals,  the  change  not  taking  place  abruptly  at  any  par- 
ticular temperature,  but  being  distributed  over  an  interval  of  about 
100°.  Ferronickel  containing  25  per  cent,  of  nickel  and  0-8  per  cent, 
of  carbon  shows  in  its  normal  state  no  point  of  molecular  change  above 
0°  but  w4:en  treated  with  moist  hydrogen,  which  oxidises  the  carbon, 
it  becomes  magnetic,  and  on  heating  has  a  point  of  change  at  550°. 
On  cooling,  however,  the  reverse  change  only  takes  place  at  some- 
where between  0°  and  100°. 

In  the  course  of  these  experiments,  the  author  had  occasion  to 
observe  that  silver  above  600°  absorbs  hydrogen,  this  absorption 
causing  a  lowering  of  30°  in  the  melting  point  of  the  metal. 

H.  C. 

Molecular  Conductivity  of  Acids  in  various  Solvents.  By 
K.  Haktwig  (Ann.  Fhys.  Chevi.,  4:3,  So9 — 840). — The  author  gives 
the  molecular  conductivity  and  temperature  coefficient  [a  in  the 
formula  kt  =  A-,)  (1  +  cct  +  l^t-)']  of  formic,  acetic,  butyric,  and  oxalic 
acids  dissolved  in  methyl,  ethyl,  and  amyl  alcohols.  As  in  the  case 
of  aqueous  solutions,  the  molecular  conductivity  usually  increases 
with  increasing  dilution  ;  but  there  are  exceptions  to  this  rule.  For 
example,  formic  acid  in  ethyl  and  in  methyl  alcohol,  and  oxalic  acid 
in  ethyl  alcohol,  show  maxima  and  minima  in  the  curve  for  molecu- 
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lar  conductivity.  "When  the  molecular  conductivity  is  at  a  maximum, 
the  temperature  coefficient  is  at  a  minimum,  and  vice  versa. 

J.  W. 

Electrochemical  Investigations.  By  F.  Exxer  (Monatsh.,  12, 
276 — 303 j.— The  author  has  measured  the  difference  in  potential 
between  various  metals  on  the  one  hand  and  aqueous  solutions  of 
the  halogens  and  halogen  acids  of  different  concentration  on  the 
other ;  the  method  employed  is  identical  in  principle  with  that  pre- 
viously described  (Abstr ,  1889,  45o),  and  the  results  are  given  in 
tables,  and  in  the  form  of  curves.  F.  S.  K. 

Formulae  for  Electroljrtic  Dissociation.  By  J.  D.  vax  der 
"Waals  (Zeit.  physikal.  Cheni.,  8,  21o — 222). — Considering  the 
formulae  for  electrolytic  dissociation,  the  author  arrives  at  conclu- 
sions similar  to  those  of  Arrhenius,  that  the  heat  generated  by  the 
union  of  the  ions  of  a  salt  is  either  very  small  or,  in  some  cases,  even 
negative.  This  result  may  be  explained  by  assuming  that  the  attrac- 
tion between  the  ions  and  the  solvent  is  very  great,  greater  in  some 
cases,  even,  than  that  between  the  ions  themselves.  H.   C. 

The  Nature  of  Flame.  By  K  Teclu  (/.  pr.  Gliem.  [2],  44, 
246 — 2.55). — The  author  describes  the  following  experiment  made 
Avith  Heumann's  "  Gas  Explosion  Apparatus,"  Fig.  1.  When  the 
Woulffe's  bottle  is  filled  with  illuminating  gas  by  the  bent  tube,  and 
the  latter  lighted  at  a,  on  shutting  off  the  gas  and  removing  the 
.stopper  at  &,  air  enters,  and  the  flame   gradually  loses  its  luminosity, 

Tig.  1. 


going  through  a  succession  of  changes  ;  finally,  a  greenish-coloured 
cone  is  foi'med  inside  the  flame,  which  diminishes  rapidly  in  size, 
divides  from  the  outer  portion,  and  passes  do-mi  the  tube  as  a  separate 
flame  until  it  reaches  the  bottle,  when  the  mixture  of  air  and  gas  in 
it  explodes. 
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A  modification  (Fig.  2)  of  tlie  apparatus  was  then  devised.  A  has 
a  capacity  of  1  litre,  and  is  furnished  "svith  a  tube  B,  350  mm.  long 
and  10  mm.  in  diameter,  the  tube  C  serving  to  pass  in  the  gas.  On 
lighting  the  gas  at  /  and  shutting  off  the  supply,  the  same  phenomena 
are  observed  as  with  Heumann's  apparatus,  and,  if  air  is  passed 
through  C  at  the  moment  when  the  flame  divides,  the  separated 
portion  of  the  latter  passes  downwards  Avith  increased  rapidity ; 
when,   however,  the   tube   C   is  pushed  up,  so  that  a  is  as  near  as 


Fig.  2. 


Fig.  3. 

1/ 


possible  to  g,  and  gas  is  passed  through  it,  the  flame  is  again  driven 
upwards  ;  whence  it  appears  that  the  downward  motion  of  the  flame 
is  dependent  on  the  velocity  of  the  combustion,  and,  since  the  motion 
of  the  gaseous  mixture  is  upward,  and,  therefore,  in  the  opposite 
direction  to  that  of  the  flame,  the  latter  will  take  up  a  position  cor- 
responding with  the  resultant  of  these  two  motions. 

By  employing  the  apparatus  shown  in  Fig.  3,  the  author  has  succeeded 
in  bringing  the  lower  flame  to  a  fixed  position.  A  is  a  tube  600  mm. 
long  and  20  mm.  in  diameter,  and  has  a  funnel,  80  mm.  in  diameter, 
attached  to  it  by  means  of  a  stopper ;  C  is  a  tube  3  mm.  in  diameter, 
having  a  bulb  o  sufiiciently  large  to  close  the  funnel  when  placed  in 
the  apex.  If  o  is  inserted  into  the  funnel,  a  stream  of  gas  passed  up, 
and,  after  lighting  it  at  /,  the  tube  C  be  lowered,  air  will  enter  with 
the  gas,  the  flame  loses  its  luminosity,  and  soon  becomes  bluish,  and, 
on  further  lowering  C,  the  flame  (as  in  the  experiment  first  described) 
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divides.  When  the  gas  pressure  is  constant  and  the  air  quite  still,  the 
flame  which  has  descended  into  the  tube  A  can  be  kept  in  the  same 
position  for  any  length  of  time.  It  is  then  seen  that  the  cooler  upper 
flame  at/,  which  obtains  its  oxygen  from  the  surrounding  air,  has  its 
surface  turned  upwards,  whil.st  that  of  the  lower  greenish-coloured  and 
very  hot  flame  is  turned  downwards.  A  portion  of  the  gas  is  therefore 
burnt  in  the  tube  by  means  of  the  air  mixed  with  it ;  whilst  the  other 
portion  passes  upwards  and  is  burnt  in  the  upper  flame.  By  raising 
C  both  flames  can  be  made  to  approach  one  another,  and,  when  in 
contact,  a  flame  resembling  that  of  a  Bunseu  burner  results.  The 
Bunsen  burner  flame,  therefore,  appears  to  consist  of  two  conical 
flames  of  different  heights :  in  the  outer  one  that  part  of  the  gas 
which  escapes  burning  in  the  inner  flame  is  burnt  at  a  i-elatively  low 
tempei'atui"e  by  the  outside  air,  whilst  in  the  inner  flame,  the  height 
of  which  is  conditioned  by  the  velocity  of  the  combustion  (see  above), 
the  gas  is  burnt  by  the  air  entering  from  below.  When  the  amount 
of  gas  passing  into  a  Bansen  burner  is  diminished  so  that  the  relative 
quantity  of  air  is  increased  to  such  an  extent  that  the  flame  divides, 
it  burns  below.  The  structure  of  the  Bunsen  flame  can  be  sbown  by 
holding  within  it  strips  of  wood  200  mm.  long,  100  mm.  wide,  and 
5  mm.  thick,  charred  figures  being  produced;  the  burners  which 
give  the  best  indications  are  those  in  which  the  difference  in  the 
height  of  the  two  flames  is  large.  These  figures  represent  horizontal 
or  longitudinal  sections  of  the  flame  according  to  the  position  in 
which  the  strips  of  wood  are  held,  and  they  show  that  in  the  inner 
flame  the  heating  surface  inclines  towai'ds  the  centre,  whilst  in  the 
outer  flame  it  inclines  outwards.  A.  R.  L. 


Thermochemistry  of  Organic   Chlorine   Compounds.      By 

Beethelot  and  Matigxox  (Conqjt.  rend.,  112.  1102 — 1107;. — Deter- 
minations of  the  heat  of  formation  and  heat  of  combustion  of  carbon 
compounds  containing  chlorine  have  hitherto  been  inaccurate  in  con- 
sequence of  the  difficulty  of  converting  the  chlorine  into  a  definite 
product.  Accurate  results  can,  however,  be  obtained  by  exploding 
the  compound  in  the  calorimetric  bomb  in  presence  of  a  solution  of 
ai'senious  acid.  All  the  chlorine  is  thus  converted  into  hydrochloric 
acid,  and  the  arsenious  acid  remaining  is  estimated.  Carbon  chlorides 
and  other  compounds  rich  in  the  halogen  are  mixed  with  camphor 
before  beinsr  burned.      The  followin?  results  were  obtained  : — 


Heat  of  com- 
bustion. 
Constant 
volume. 


Heat  of  com- 
bustion. 
Constant 
pressure. 


Ortliodichiorobenzene  (soUd). . . .  67C  '-i 

HexachJorobenzene  (solid) 532  "4 

Hexachlorethane  (solid) 132  '0 

Tetrachlorethylene  (liquid) |  182-3 

Carbon  tetrachloride  (liquid). ...  59  '3 

Chloroform  (liquid) 100  '15 


Cal. 


Heat  of 
formation. 


4-36-7  Cal. 
+  63  0  „ 
+  86-2  „ 
+  26-0  „ 
+  54  -2  ,. 
+  43-2     ,. 
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CgHs  gas  +  6Clo  =  CeCle  sol.  +  6HC1  gas  develops  +205-2  Cal. 

C.Ho  +  ecu         =  CCleSol.  +  6HClgas  „         +193-0    „ 

C0H4  +  4CL         =  C2C14  liq.  +  4HC1  gas  „         +128-8    „ 

CoCUliq.  +  CL    =  CoCle  sol „           +60-0    „ 

CH4  +  4Clo           =  CCI4  gas    +  4HC1  gas  „          +116-5  '  ., 

CHigas  +  3CI3  =CHCl3gas  +  3HClgas  „           +83-1    „ 

The  substitution  of  chlorine  in  the  gaseous  state  develops  30  to  82 
Cal.  per  atom  in  the  paraffin  series,  and  a  slightly  greater  quantity 
of  heat  in  the  benzene  series.  The  addition  of  chlorine  causes  almost 
exactly  the  same  thermal  disturbance.  C.  H.  B. 

Constitution  and  Heat  of  Formation  of  Bibasic  Erythr- 
oxides.     By  De  Forckaxd  (Compt.  rend.,  112,  1133 — 1136)  : — 

CiHg^aaOi : — Heat  of  dissolution  at    15°    +12-49    Cal.;    heat   of 

formation  (C  and  N'a  sol.,  H  and  0  gas)  +307-8  Cal. 
C4HsNa.04,4H20  :— Heat  of  dissolution  at  15"  -2-25  Cal. 
C4H8Na204,2XaOH:— Heat  of  dissolution  +29-28  Cal. 
C4H8Na204,2NaOH,9^HoO  :— Heat  of  dissolution  +1-79  Cal. 

From  these  results  it  follows  that — 

C4H9Na04  sol.  +  :N'aOH  sol.  =  C4HsNao04 

sol.  +  HoO  sol develops    —0-725  Cal. 

CiHsNa.O.  sol.  +  HoO  liq.  =  C4H9]^a04 

sol.  +  K'aOH  sol „  +  2-155    „ 

CiHeNaOi  sol.  +  iNa.O  sol.  =  C4H8Xao04 

sol.  +  ^HoOsoL.. „         +16-28      „ 

C4H9Na04  sol.  +  Na  sol.  =  C4HsNa204  sol. 

+  Hgas „         +31-165    „ 

C4H10O4  sol.  +  Nao  sol.  =  C4H9Xao04  sol. 

+  Ho  gas ,,         +  69-305    ,, 

■C4HgNao04  sol.  +  4H2O  sol.  = 

C4Hsmo04,4HoO  sol „  +  9-02      „ 

C4H.Na.,04  sol.  +  4H.0  liq.  = 

C4H8Nao04,4HoO  sol „         + 14-74      „ 

C4H8Xao04  sol.  +  2NaOH  sol.  = 

C4H8Nao04,2NaOH  sol „  +  2-93      „ 

C4HsNa204,2XaOH  sol.   +   HE..0  sol.  = 

C4H8Na.04.2XaOH,9^HoO  .sol „         + 1391      .. 

C4H.Nao04,2NaOH  sol."  +   9iHoO  liq.   = 

C4H8Na.,04,2NaOH,9iH20  s"ol „         +27-49      „ 

The  addition  of  sodium  hydroxide  to  di sodium  erythroxide  de- 
velops heat,  and  hence  a  true  compound  is  formed.  The  heat  of 
hydration  of  the  erythroxides  is  practically  constant  for  the  same 
proportion  of  -water,  but  is  always  small ;  hence  the  alteration  of 
the  hydrates  in  solution.  The  thermal  disturbances  indicate  that 
the  compounds    have    the    constitution    indicated    by    the   formulae 
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given.  In  all  the  reactions,  the  thermal  disturbances  are  about 
+  7  Cal.  lower  than  they  would  be  if  CiHuiOi  were  substituted  for 
CjHgNaOi,  and  hence  the  two  primary  bydrosyl  groups  have  not  the 
same  function.  C.  H.  B. 

Thermochemistry  of  Propionic  Acid  and  of  the  Alkaline 
Propionates,  l^y  (r.  ;Massol  {Compf.  rend.,  112,  lloo — 1187. — Projj- 
ionic  Acid. — Heat  of  dissolution  4-0"62  Cal. ;  heat  of  neutralisation  by 
potassium  hydroxide  in  solution  +l-'9o  Cal.,  by  sodium  hydi-oxide 
+  1249  Cal.,  these  values  being  practically  identical  with  the  corre- 
sponding values  for  acetic  and  butp-ic  acids. 

Pofassium  proj'iionate  forms  a  white,  crystalline  mass,  which  becomes 
anhydrous  at  100°;  heat  of  dissolution  +3-02Cal;  C,H,0.  liq.  + 
KOH  sol.  =  C3H5KO2  sol.  +  H3O  sol.  develops  +24-44  Cal.,  a  number 
identical  with  the  corresponding  number  for  potassium  acetate. 

Sodium  propionate  crystallises  with  2  mols.  HjO,  becomes  an- 
hydrous at  100°,  and  is  verv  deliquescent ;  heat  of  dissolution  of  the 
anhydrous  salt  +305  Cal. ;  CJi.O.  liq.  +  :N'aOH  sol.  =  CsHsNaOj  sol. 
+  HoO  sol.  develops  +21'27  Cal.,  the  corresponding  number  for 
sodium  acetate  being  +27  Cal.,  and  for  sodium  butyi'ate  -h217  Cal. 

C.  H.  B. 

Heat  of  Dissolution  of  Carbon  Compounds  in  various  Alco- 
liols.  By  W.  TiMOFEEFF  (Comi)t.  rend.,  112,  1137—1139  and  1223— 
1225).  The  solubility  is  expressed  (table,  p.  1314)  in  terms  of  the 
number  of  molecules  of  alcohol  required  to  dissolve  1  mol.  of  the 
acid.     The  heats  of  dissolution  were  measured  at  12 — 14°. 

In  the  case  of  the  two  bibasic  acids,  the  molecular  solubility  de- 
creases as  the  molecular  weight  of  the  alcohol  increases,  whilst  the 
heat  of  dissolution  varies  in  the  contrary  direction.  In  the  case  of 
the  monobasic  acids,  the  values  are  all  somewhat  close,  but  an  increase 
in  the  heat  of  dissolution  is  accompanied  by  a  decrease  in  the 
molecular  solubility. 

Experiments  with  the  same  three  alcohols  and  cadmium  iodide, 
mercuric  chloride,  naphthalene,  and  carbamide  show  that  the  same 
law  holds  good,  namely,  increased  heat  of  dissolution  corresponds 
with  a  lower  molecular  solubility.  In  the  case  of  methj^l  alcohol  and 
mercuric  chloride,  the  curve  of  solubility  indicates  the  formation  of 
a  compound.  A  solution  HgClo  +  25CH4O  deposits  at  0°  crystals 
of  the  composition  HgCl2,2CIl40,  but  at  85°,  this  solution  behaves 
like  the  others.  Carbamide  is  an  exception ;  the  solubility  and  heat 
•of  dissolution  in  ethyl  alcohol  are  both  greater  than  the  corresponding 
numbers  for  propyl  alcohol. 

The  ratio  of  the  heat  of  dissolution  of  one  and  the  same  substance 
in  methyl  alcohol  to  its  heat  of  dissolution  in  ethyl  alcohol  is  practic- 
ally identical  with  the  ratio  of  its  heat  of  dissolution  in  ethyl  alcohol 
to  its  heat  of  dissolution  in  propyl  alcohol.  C.  H.  B. 

Thermochemistry  of  the  Camphene  Series.  By  Berthelot 
and  Matignon   (Cornpt.  rend.,   112,   IlGl — 1170). — The  combustions 
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were    made   in   the   calorimetric   bomb,  tbe  modification   previously 
described  bcincf  used  in  the  case  of  the  halogen  compounds. 


Heat  of  combustion. 


Constant 
volume. 


Constant 
pressure. 


Heat  of 

formation. 


Terebenthene   

Citrene 

Camphene  hjdrochloride  . . 
Tcrpilene  dihydrocliloride. . 
Terebenthene  hydrockloride 


+ 1488  -6  Cal. 
+  14711     „ 
+  1467-0     „ 
+  1465-5     „ 
+ 1467  -0     „ 


+ 1490  -8  Cal. 
+  1473-3     „ 
+ 1469  -8     „ 
+ 1467 -7     „ 
+  1469-2     „ 


+  4-2  liq. 
+  21-7    „ 
+  64  "5  cryst. 
+  105-9      „ 
+  65-1      ,, 


The  heat  of  combustion  of  citreue  is  practically  the  sum  of  that  of 
cymene  and  hydrogen,  and  hence  the  union  of  the  two  latter  to  form 
citrene  would  develop  no  heat.  It  follows  that  citrene  and  its  iso- 
merides  are  not  cymene  hydrides,  and  do  not  belong  to  the  benzene 
series,  but  are  more  easily  converted  into  the  latter  the  smaller  the 
thermal  disturbance  that  the  change  involves. 

The  heat  of  formation  of  citrene  is  practically  identical  witli  that 
of  camphene  (22  Cal.),  and  the  conversion  of  terebenthene  into  cam- 
pliene  would  develop  +186  Cal.  and  into  citrene  +17-5  Cal.  This 
great  development  of  heat  does  not  result  from  an  alteration  in 
molecular  weight  or  in  chemical  function,  but  fi'om  an  increase  in  the 
stability  of  the  system. 

The  formation  of  camphene  hydrochloride  from  crystallised  cam- 
phene and  gaseous  hydrogen  chloride  develops  -|-21'7  Cal.,  a  value 
somewhat  greater  than  that  for  amylene  hydrochloride  (  +  17-6). 
The  formation  of  the  terpilene  dihydrochloride  from  liquid  citrene, 
and  the  gas  develops  +40-2  Cal.,  which  gives  practically  the  same 
"\alue  for  each  molecule  of  hydrogen  chloride.  The  formation  of  tere- 
benthene hydrochloride  under  similar  conditions  develops  -|-38'9 
Cal.,  the  thermal  disturbance  being  made  up  of  the  heat  liberated  by 
the  conversion  of  the  terebenthene  into  the  camphene  type  (418"6 
Cal.),  and  its  subsequent  combination  with  hydrogen  chloride,  the 
latter  change  developing  -l-20'3  Cal. 

Calorimetric  experimeuts  on  the  direct  saturation  of  these  hydro- 
carbons "with  hydrogen  chloride  are  very  difficult,  but  the  results 
agree  well  with  those  obtained  by  combustion.  The  heat  of  dissolu- 
tion of  citreiie  dihydrochloride  in  citrene  is  —  4-65  Cal.,  and  the  heat 
of  dissolution  of  terebenthene  hydrochloride  in  terebenthene  is 
— 0-75  Cal.  The  excess  of  heat  developed  by  the  action  of  hydrogen 
chloride  on  terebenthene  is  not  due  to  the  crystallisation  of  the 
product,  but  to  a  partial  conversion  of  the  terebenthene  into  a  cam- 
phene. C.  H.  B. 


Atomic  Weights  and  the  Densities  of  Liquids.     By  A.  Moulix 
(Compt.  rend.,  112,  1209 — 1211). — This  paper  contains  a  number  of 
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calculations  in  wliicli  the  author  endeavours  to  show  that  "  the 
product  of  the  atomic  Tveight  of  a  liquid  substance  into  its  density  is 
the  sum  of  the  cori'esponding  products  of  its  elements." 

C.  H.  B. 

Study  of  Evaporation.  Bv  C.  Schall  and  L.  Kossakowsky 
{Zeit.  jjliysikal.  Chem.,  8,  158— iS2  and  241—271).— The  apparatus 
employed  by  the  authors  is  that  shown  in  the  figure.  The  retort  ^1 
holds  the  liquid  under  examination,  which  is  heated  by  the  vapoui*  of 
the  same  liquid  contained  in  the  vessel  B.  The  tube  £".  ending  in  the 
globe  LL  and  worm,  serves  as  a  condenser  for  the  vapour  of  the 
liquid  in  B,  and  in  this  is  placed  the  thei-mometer  which  indicates  the 
temperatui-e  of  the  vapour,  and  consequently  also  that  to  which  A  is 
heated.     The  tube  C  leads  from  the  retort  -1  to  the  bent  tubes  1,  2,  o, 


and  4,  which  form  a  siphon  arrangement  to  two  (J -tubes.  The 
short  tube  0  connects  G  with  the  end  G  of  the  siphon  tubes,  and 
serves  to  establish  a  uniform  pressure  in  the  whole  system,  and  is  also 
used  for  filling  the  retort  by  means  of  the  tap  funnel  s.  The  con- 
densation of  the  vapoitr  which  passes  through  the  tube  C  is  effected 
by  surrounding  this  with  the  vessel  M,  which  is  kept  filled  with  water 
of  a  definite  temperature,  or,  if  necessary,  with  a  mixture  of  snow  and 
salt.     The  tube   G  ends  in  the  Bunsen  valve  at  V,  which  serves  to 
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keep  the  pressure  in  the  interior  of  the  apparatus  constant.  When 
working  under  reduced  pressure,  both  V  and  F  are  connected  by 
means  of  a  T"*^^^  ^^^  manometer  /  with  the  air-pump,  and  any 


desired  pressure  can  then  be  obtained.  The  temperature  of  the 
siphon  tubes  is  kept  constant  by  surrounding  them  with  water,  and 
that  of  the  tubes  3  and  4  can  be  ascertained  by  means  of  the  thermo- 
meter W.  Tube  4  is  carefully  calibrated  and  divided  into  millimetres, 
and  the  rise  of  liquid  in  this  tube  serves  to  measure  the  amount  which 
passes  over  in  a  given  time  from  the  retort  A. 

Experiments  were  made  with  a  large  number  of  organic  compounds. 
The  results  show  that  the  times  required  for  the  evaporation  of  equal 
weights  of  diflferent  substances  under  the  same  pressure,  near  the 
ordinary  boiling  point  and  with  a  constant  fall  in  tension,  are  inversely 
proportional  to  the  molecular  weights.  Only  the  first  members  of  the 
alcohol  series  form  exceptions  to  this  nile.  The  most  probable  ex- 
planation of  the  above  relation  is  found  in  the  behaviour  of  the 
diffusion  coefficients,  which,  when  reduced  to  the  above  experimental 
temperatures,  pressure  (760  mm.),  and  volume,  are  found  to  be  pro- 
portional to  the  absolute  boiling  points  under  atmospheric  pressure. 

H.  C. 

Determination  of  Molecular  Weights  by  the  Boiling  Point 
Method.  By  E.  Beckmanx  (Zeif.  physikal.  Chem.,  8,  223 — 228). — 
The  difficulty  in  accurately  determining  the  boiling  point  of  a  solu- 
tion increases  with  the  difi^erence  of  temperature  which  exists  between 
the  heated  liquid  and  the  outside  air.  This  may  be  overcome  by  sui'- 
rounding  the  liquid  containing  the  solution  by  an  outer  vessel  con- 
taining the  solvent  and  kept  at  the  boiling  temperature.  The  inner 
vessel  A,  which  contains  the  solution,  is  of  the  same  form  as  that 
used  in  the  freezing  point  determinations  (this  vol.,  p.  784)  ;  it  is 
25  mm.  wide,  with  platinum  Avire  sealed  into  the  bottom  and  filled  to 
a  height  of  aboiit  35  to  40  mm.  with  glass  beads  (Abstr.,  1890,  323). 
This  is  surrounded  by  the  vessel  B,  containing  about  20  c.c.  of  the 
solvent,  which  is  to  act  as  a  jacket  to  A.  The  two  vessels  are  kept 
from  actual  contact  by  means  of  the  asbestos  paper  a,  and  both  are 
connected  with  reflux  condensers  K,  and  K.  The  thermometer  used 
in  the  determinations  is  inserted  in  A,  and  is  similar  to  that  descz'ibed 
in  the  former  paper  (loc.  cit.).  The  chamber  C,  which  is  constructed 
of    asbestos    cardboard,    is    heated    by    means    of    ordinary    Bunsen 
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burners,  and  tlie  apparatus  itself  is  protected  from  the  direct  action  of 
the  flame  hy  the  asbestos  rings  hi  and  7)2.  S,  S  serve  to  carry  off  the 
products  of  combustion.     Direct  beating  of    the   solutions   is   only 


necessary  in  the  case  of  water,  when  a  small  flame,  which  does  not 
actually  come  into  contact  with  the  vessels  A  and  B,  may  be  used. 
In  all  other  cases  the  heat  transferred  from  C  is  sufficient  to  raise 
the  solution  even  in  the  inner  vessel  to  the  boiling  point.  The  outer 
vessel  B  niay  be  made  of  either  glass  or  copper.  Experiments  with 
this  apparatus  are  quoted,  showing  that  it  gives  correct  results  in 
molecular  weight  determinations.  H.   C. 

Influence  of  Alkaline  Bases  on  the  Solubility  of  Alkaline 
Salts.  By  Exgel  {Compt.  rend.,  112,  1130— 1132).— When  sodium 
hydroxide  is  added  to  a  solution  of  sodium  chloride  saturated  at  0^, 
one  equivalent  of  the  hydroxide  precipitates  half  an  equivalent  of  the 
salt,  or  1  mol.  of  the  salt  is  precipitated  for  each  molecule  of  the 
anhydrous  oxide,  Na-^O,  added.  At  first,  the  sum  of  the  molecules  is 
a  little  lower,  but  afterwards  it  is  a  little  higher,  than  would  be  the 
case  if  the  law  Avere  exactly  true.  Sodium  hydroxide  behaves  in  a  similar 
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manner  with  solutions  of  sodium  nitrate,  and  potassium  hydroxide 
precipitates  potassium  bromide,  iodide,  or  nitrate  according  to  tlie 
same  approximate  law.  Ammonia,  on  the  other  hand,  increases  the 
solubility  of  ammonium  chloride,  a  result  doubtless  due  to  the  forma- 
tion of  the  double  compound  described  by  Troost.  C.  H.  B. 

Influence  of  Potassium  Salts  on  the  Solubility  of  Potassium 
Chlorate,  By  C.  Blarez  (Compt.  rend.,  112,  1-Jlo— l-21o).— 
Saturated  solutions  of  potassium  chlorate,  when  mixed  with  solutions 
of  potassium  hydroxide  or  other  potassium  salts,  deposit  part  of  the 
chlorate.  The  sum  of  the  quantity  of  the  chlorate  remaining  in  solu- 
tion and  the  potassium  in  the  salt  added  remains  constant,  this  sum 
being  equal  to  the  weight  of  chlorate  that  would  be  dissolved  in  pure 
water  at  the  particular  temperature.  Potassium  chlorate,  therefore, 
behaves  in  the  same  manner  as  other  potassium  salts.  C.  H.  B. 

Magnitude  of  the  Pressure  in  Co-existing  Phases  of  Mix- 
tures, especially  in  Salt  and  Acid  Solutions.  By  J.  D.  vax  der 
Waals  (Zeif.  physikal.  Chem.,  8,  188 — '214). — An  application  of  the 
results  obtained  in  a  former  paper  (Abstr.,  1890,  556)  to  the  case  of 
dilute  solutions.  The  author  arrives  at  the  conclusion  that  it  is 
neces.sary  to  assume  the  occurrence  of  the  dissociation  of  electrolytes 
in  dilute  solutions,  but  that  there  is  a  certain  specific  attraction 
between  the  solvent  and  dissolved  substance  which  should  also  be 
taken  into  account.  H.  C. 

Change  of  Colour  of  Salt  Solutions.  By  D.  Lsaachsex  (Zeit. 
plujsikal.  Chem.,  8,  1-45 — 149). — According  to  Wiedemann,  the  well- 
known  colour  change  which  takes  place  on  heating  a  solution  of 
cupric  chloride  is  due  to  the  existence  of  different  hydrates  at  dif- 
ferent temperatures,  and  is  accompanied  by  a  change  of  direction  in 
the  curve  for  the  electrical  conductivity  of  the  solution.  The  author 
has  examined  a  solution  containing  131  per  cent.  CuCl2,2H20,  the 
colour  of  which  changes  from  blue  to  green  at  about  60°.  The  con- 
ductivity was  determined  for  temperatures  between  11'6°  and  74^ 
The  results,  when  plotted  against  the  temperatui'es,  give  a  uniform 
curve,  the  conductivity  at  any  temperature  being  given  bv  \/o 
=  X20,  [1  +  0-01841  _(f  -  20)  -  0-0000405 (^  -  20)-].  No  sudden 
change  of  any  kind  is  observed  at  the  point  corresponding  with  the 
colour  change.  Similar  results  were  obtained  with  a  solution  of 
cobalt  bromide  containing  21-8  per  cent.  CoBrj.  From  this  the 
author  concludes  that  the  electrical  conductivity  of  the  solution 
affords  no  clue  to  the  cause  of  the  colour  change. 

In  order  to  ascertain  whether  the  dissociation  theory  affords  anv 
explanation  of  the  phenomena,  solutions  of  the  above  salts  were  also 
examined  both  by  the  freezing  point  and  vapour  pressure  methods. 
The  molecular  reductions  obtained  by  the  two  methods  were  the 
same  in  both  cases,  so  that  no  conclusion  is  to  be  arrived  at  by  this 
means.  H.  C. 
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Theory  of  Double  Linkage.  By  Z.  H.  Skkaup  (Moiiatsl.,  12, 
146 — 150). — In  a  double  linkage,  the  two  bonds  may  have  either  an 
eqixal  or  an  iineqnal  value.  Against  the  latter  assumption,  there  is 
the  case  of  the  production  of  tartaric  acid  from  male'ic  and  fumaric 
acids,  whilst  the  former  is  not  in  keeping  with  the  fact  that  in 
additive  reactions  only  one  of  the  bonds  of  a  double  linkage  is 
broken.  We  should  have  then  to  assume  that  the  two  bonds  are  at 
the  same  time  both  equal  and  unequal.  This  apparent  contradiction 
becomes  intelligible  if  we  take  into  account  the  internal  motion  of  the 
atoms  within  the  molecule.  In  ethane,  the  two  carbon  atoms  may  be 
regarded  as  approaching  and  receding  from  one  another  along  the 
line  representing  their  bond  of  union.  In  ethylene,  on  the  other 
hand,  the  motion  of  the  carbon  atoms  towards  one  another  may  be 
supposed  to  take  place  in  the  direction  of  each  bond  of  union  alter- 
nately, so  that  as  they  ai'e  approaching  one  another  in  the  one  direc- 
tion, they  are  receding  from  one  another  in  the  other.  Each  bond  of 
union  would  thus  become  alternately  the  stronger  and  the  weaker. 
Among  a  large  number  of  molecules,  such  as  those  of  maleic  acid,  to 
each  phase  in  the  one  direction  there  will  be  a  corresponding  one  in 
the  other,  so  that  by  the  addition  of  two  unlike  elements  or  groups, 
equal  numbers  of  unlike  molecules  will  result ;  hence,  for  instance, 
the  production  of  inactive  malic  acid.  The  motion  which  is  hei-e 
assumed  will  depend  not  only  on  outside  influences,  such  as  that  of 
temperature,  but  also  on  the  intramolecular,  chemical  attractions,  and 
in  this  we  have  an  explanation  for  the  fact  that  some  unsaturated  com- 
pounds undergo  additive  change  readily  and  others  only  with  difficulty. 

H.  C. 
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Preparation  of  Hydrobromic  Acid.  By  "W.  Feit  and  K.  Kubier- 
SCHKY(.7.  Pharm.  [-5],  24.  159—160  ;  from  Pharvi.  Zeit. Buss. ,30.298). 
— Although  concentrated  sulphuric  acid  decomposes  potassium  bromide 
■with  liberation  of  bromine,  when  a  more  dilute  acid  is  used  there  is 
no  evolution  of  bromine.  To  obtain  pure  hydrobromic  acid,  150  c.c. 
of  sulphuric  acid  of  1"41  sp.  gr.  is  poured  on  to  100  grams  of  coarsely- 
powdered  potassium  bromide,  and  the  mixture  warmed  gently  and 
shaken  until  the  salt  is  dissolved.  The  liquid  is  then  submitted  to 
distillation ;  it  begins  to  boil  at  about  120°,  and  the  temperature 
slowly  rises  to  150°,  at  Avhich  point  almost  the  whole  of  the  hydro- 
bromic acid  passes  over ;  then  the  temperature  rapidly  goes  up  to 
200°,  and  traces  of  sulphuric  acid  are  mechanically  carried  over.  The 
process  is  now  stopped,  as  between  200°  and  250°  only  small  quan- 
tities of  hydrobromic  acid,  mixed  with  a  little  sulphuric  acid,  pass 
over.  The  distillate  is  redistilled,  collecting  only  what  passes  over 
at  126°;  this  has  a  sp.  gr.  of  1"49,  contains  48  per  cent,  of  HBr,  is 
colourless,  and  contains  neither  sulphuric  acid,  sulphurous  acid,  nor 


INORGANIC   CHEMISTRY.  1321 

bromine.  150  grams  of  bromide  yield  about  200  grams  of  acid.  If 
the  bromide  contains  bromate,  the  receiver  is  changed  when  the  dis- 
tillate becomes  colourless  ;  the  acid  thus  obtained  containing 
bromine  is  treated  with  a  little  sodium  sulphite  and  rectified  with  the 
re.st.  Gaseous  hydrobromic  acid  may  be  obtained  by  distilling  the 
solution  containing  48  per  cent,  from  anhydrous  calcium  bromide. 

J.  T. 

Diammonimn  Semisulphate,  (NoHj)2.H,S04.  Bv  T.  Ccrtius 
(/.  pr.  Chem.  [2],  44,  101— 102).  —  The  hj-drazine  sulphate, 
N2H4,H2SOi,  described  in  previous  communications  (Curtius  and  Jay, 
Abstr.,  1889,  340;  Curtius  and  Schulz,  this  vol.,  p.  263)  is  not  the 
normal  but  the  acid  sulphate  of  hydrazine. 

Diammoninni  semisidphate,  (X2H4)2,H2S04,  the  normal  salt,  is  ob- 
tained when  hydrazine  hydi'ate  is  neutralised  with  sulphuric  acid, 
and  the  solution,  after  concentration,  evaporated  to  dryness  in  a 
vacuum.  It  crystallises  in  large,  glassy,  fiat,  anisotropic  prisms, 
melts  at  85'^,  is  extremely  deliquescent,  has  a  neutral  reaction,  and  is 
precipitated  from  its  aqueous  solutions  as  an  oil  on  the  addition  of 
alcohol,  in  which  it  is  insoluble.  The  addition  of  a  crystal  of  the 
salt  and  rubbing  with  a  glass  rod  causes  the  oily  sulphate  to  become 
crystalline.  W.  P.  W. 

Electrolysis  of  Fused  Compounds  of  Boron  and  Silicon. 
By  A.  :\liXET  (Compt.  rend.,  112,  1215—1218). — Sodium  chloride 
(60  parts)  is  mixed  with  sodium  aluminium  fiuoride  (30  parts),  and  to 
this  mixture  at  the  moment  of  fusion  is  added  silica  (5  parts)  and 
alumina  (5  parts).  The  mass  is  kept  fused  at  700 — 1000°  in  an  iron 
crucible,  lined  with  carbon,  which  serves  as  the  cathode.  The  anode 
consists  of  compressed  carbon.  The  nature  of  the  product  depends 
on  the  composition  of  the  bath  and  the  strength  of  the  current. 
Some  of  the  products  had  the  following  composition  : — 


Al  ... 

. .   95-5 

98-4 

97-67 

96-80 

92-60 

89-80 

93-40 

Si.... 

..   0-33 

1-33 

1-74 

1-60 

6-10 

8-90 

]-00 

Fe  ... 

..   0-17 

0-63 

0-59 

1-60 

1-30 

1-57 

6-66 

The  alloy  containing  the  highest  proportion  of  silicon  has  a  tensile 
strength  greater  than  that  of  pure  aluminium. 

If  boric  anhydride  is  substituted  for  the  silica,  alloys  of  aluminium 
and  boron  are  obtained,  in  which  the  proportion  of  boron  may  rise  to  as 
much  as  80  per  cent.  The  alloy  is  easily  separated  from  the  excess  of 
aluminium  by  the  action  of  sodium  hydroxide.  C.  H.  B. 

Sodium  and  Potassiiun  Nitrite.  By  H.  N".  Warrex  (Chem. 
Keivs,  63,  294). — A  very  sensitive  surface  of  spongy  platinum  is 
obtained  by  soaking  asbestos  yarn  in  a  solution  of  platinum  oxalate, 
made  by  heating  freshly  prepared  platinic  chloride  at  400^  F.,  until 
no  more  chlorine  is  evolved,  then  boiling  the  residue  with  a  slight 
excess  of  sodium  carbonate,  finally  dissolving  it  in  oxalic  acid,  and 
concentrating  the  solution.  The  soaked  asbestos  yarn,  after  drying 
and  igniting,  is   exposed  to  a  cuiTcnt   of  ammonia  and  air  in  a  com- 
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bustioB  tube,  the  remote  end  being  heated  by  a  Bunsen  to  start  the 
reaction  •  the  whole  platinised  surface  soon  becomes  intensely  hot, 
while  dense  clouds  of  ammonium  nitrite  rapidly  form,  and  are  con- 
ducted into  sodium  or  potassium  hydi'oxide,  where  the  corresponding 
nitrite  is  formed,  the  evolved  ammonia  being  used  for  producing  a 
further  supply  of  ammonium  nitrite.  D.  A.  L. 

Silver  Subchloride.    By  Gdntz  (Compt.  rend.,  112,  1212—1213). 

— Silver  subchloride  or  argentous  chloride,  Ag.Cl  (this  vol.,  p.  983), 
varies  in  colour  from  deep  violet-red  to  violet-black  ;  exposure  to  sun- 
lio-ht  tending  to  convert  it  into  the  latter  modification,  Avithout  loss 
of  chlorine.  When  heated,  it  splits  up  into  argentic  chloride  and 
metallic  silver.  It  is  not  attacked  by  dilute  nitric  acid,  but  when 
warmed  with  the  concentrated  acid,  it  is  converted  into  argentic 
chloride,  mixed  with  a  varying  proportion  of  argentous  chloride, 
forming  the  coloured  products  described  by  Gary  Lea  (Abstr., 
1888,  1).  Potassium  cyanide  decomposes  it  in  accordance  with 
the  equation  Ag.,Cl  +  2KCy  =  Ag  +  AgCy  +  KCl,  and  the  heat  of 
formation  was  determined  by  means  of  this  reaction.  Ag,  +  CI  = 
AgaCl  develops  +297  Cal.,  whilst  Ag  +  CI  =  AgCl  develops 
-i-29'2  Cal.,  a  difference  similar  to  that  observed  in  the  case  of  the 
two  fluorides.     2AgCl  =  AgoCl  +  CI  would  absorb  —28-7  Cal. 

C.  H.  B. 

Some  Physical  Properties  of  Nickel  Carbon  Oxide  and  of 
other  Nickel  Compounds.  By  L.  Mond  and  R.  Nasixi  (Zet'f 
physiJcal.  Chem.,  8,  150 — 157). — The  vapour  of  nickel  carbon  oxide 
burns  in  the  air  with  a  strongly  luminous  flame,  which  appears 
smoky  in  consequence  of  the  separation  of  metallic  nickel.  This 
flame  gives  only  a  somewhat  brilliant  continuous  spectrum.  In  a 
Geissler  tube,  the  vapour  of  the  compound  gives  the  spectrum  of 
carbon  monoxide  only. 

The  molecular  weight  of  the  compound  was  determined  by  the 
cryoscopic  method  in  a  benzene  solution.  The  value  found  was  176*5 
instead  of  170"6,  the  theoretical  number. 

The  sp.  gr.  and  coefficients  of  expansion  of  the  liquid  between  0° 
and  36°  were  also  measured.  The  sp.  gr.  at  0°  is  1-35613,  at  36° 
I'27132,  the  unit  being  water  at  4°.  The  mean  coefficient  of  cubic 
expansion  between  0°  and  36°  is  0'001853,  which  is  higher  than  that 
of  most  organic  or  inorganic  compounds.  The  sp.  gr.  at  the  boiling- 
point  is  1-25406,  and  hence  the  molecular  volume  is  136'04.  The 
critical  temperature  calculated  from  the  formula  of  Thorpe  and 
Riicker  is  151°. 

The  refraction  was  measured  for  the  hydrogen  lines  a,  /3,  and  7, 
and  for  the  lithium,  sodium,  and  thallium  lines.  The  compound  is 
found  to  have  a  very  strong  dispersion,  greater  when  calculated  hy 
Ketteler's  formula,  and  slightly  less  by  Gladstone's,  than  that  of 
carbon  bisulphide.  The  atomic  refraction  of  nickel  in  this  com- 
pound is  found  to  be  exceedingly  high,  at  least  three  times  greater 
than  that  calculated  from  observations  made  with  other  nickel  com- 
pounds.    This  fact  is  in  keeping  with  the  view  that  the  valency  of 
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nickel  in  nickel  cai-bon  oxide  is  greater  than  in  its  other  com- 
pounds, and  confirms  the  opinion  derived  from  the  study  of  the  other 
properties  of  this  substance  that  in  it  the  nickel  behaves  as  an  octad 
element.  H.  C. 

Action  of  Platinic  Hydroxide  on  Tungstates.  By  A.  Rosex- 
HElM  (Ler.,  24,  2;',lt7— 2400).— The  author  has  made  the  experiments 
described  below  to  ascertain  the  course  of  the  reaction  between 
platinic  hydroxide  and  tungstates,  and  also  to  throw  further  lio-ht 
on  the  nature  of  the  compounds  obtained  by  Gribbs  (Abstr.,  1877 
847). 

Platinic  hydroxide  is  prepared  by  boiling  a  solution  of  platinic 
chloride  in  hydrochloric  acid  with  an  excess  of  sodium  hydroxide 
solution,  and,  after  concentrating,  neutralising  with  acetic  acid,  the 
precipitate  being  washed  with  water  containing  acetic  acid ;  it 
generally  contains  a  small  quantity  of  alkali  salt.  The  yield  is  not 
a  good  one,  as  much  of  the  platinum  remains  in  solution. 

When  a  solution  of  a  pure  paratungstate  is  boiled  with  platinic  hydr- 
oxide, according  to  Gibbs'  directions  {loc.  cit.),  a  large  portion  of  the 
latter  dissolves,  forming  a  deep-red  liquid  ;  when  the  two  compounds 
are  heated  together  in  a  sealed  tube  at  250 — SOO'^,  somewhat  more 
platinic  hydroxide  is  dissolved,  and  a  deep  brownish-red  liquid 
is  formed,  but  in  neither  case  could  Gribbs'  compounds  be  isolated,  the 
reagents  separating  out  uncombined.  As  Gribbs  does  not  give 
analytical  data,  the  nature  of  his  compounds  cannot  be  suggested, 
but  it  may  be  that  they  consisted  of  paratungstates  coutainino- 
mechanically  occluded  platinic  hydroxide,  coloui-ed  by  partial  reduc- 
tion. Solutions  of  metatungstates  dissolve  platinic  hydroxide  in 
considerable  quantities  on  boiling,  and  still  more  readily  when  heated 
in  a  sealed  tube,  although  platinic  hydroxide  is  quite  insoluble  in 
water,  even  when  heated  with  it  in  a  sealed  tube  at  300°  ;  on  evapo- 
rating these  solutions,  even  under  diminished  pressure,  nothing  but 
the  unaltered  reagents  was  obtained.  When  a  concentrated  solution 
of  normal  sodium  tungstate  is  boiled  with  platinic  hydroxide,  the 
solution  becomes  faintly  yellowish,  much  less  platinic  hydroxide 
being  dissolved  than  in  the  case  of  the  acid  salts  ;  this  is  opposed  to 
the  view  that  platinic  hydroxide  acts  as  an  acid.  The  strongly 
alkaline  solution  is  filtered  as  quickly  as  possible,  and,  on  cooling,  a 
neutral  compound,  exhibiting  the  reactions  of  a  paratungstate,  sepa- 
rates from  the  filtrate  in  small  yellow  needles  of  the  composition 
5Na20,7WO:i,2PtOo  +  SoH^O ;  this  cannot  be  recrystaUised,  as  it 
then  undergoes  decomposition ;  on  this  account  a  f ui'ther  yield  is  not 
obtained  by  concentrating  the  mother  liquor,  and  the  compound  can- 
not be  prepared  from  dilute  solutions  of  sodium  metatungstate.  It 
is  a  double  salt  of  sodium  paratung.state  (1  mol.)  and  sodium  platin- 
ate  (2  mols.),  as  the  following  experiment  proves.  When  the  calcu- 
lated quantities  of  sodium  paratungstate  and  platinic  hydroxide  are 
boiled  with  sodium  hydroxide  solution,  the  same  salt  is  formed,  but 
this  is  not  the  case  if  sodium  hydroxide  is  excluded. 

It  appears,  therefore,  that  platinic  hydroxide  has  veiy  weak  acidic 
properties  (comparable  with  those  of  alumina),  which  it  exhibits  only 
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■witb  such  alkaline  salts  as  normal  tungstates ;  it  dissolves  in  para- 
or  meta-tungstates  as  a  base.  A.  R.  L. 

Atomic  Weight  of  Bismuth.  Composition  of  Commercial 
Bismuth  and  of  Commercially  Pure  Bismuth.  Bj  R.  Schneider 
(/.  pr.  Chom.  [2],  44,  23 — 48). — A  controversial  paper,  in  which  the 
author  ■warmly  defends  Marignac's  detei-mination  of  the  atomic  weight 
of  bismuth  from  the  criticisms  of  Classen  (this  vol.,  p.  525).  Classen, 
in  the  same  paper  (/.  i:)r.  Chevi.  [2],  43,  134),  states  that  commer- 
cial bismuth  contains  several  units  per  cent.  ("  gauze  Procente ") 
of  copper,  iron,  and  lead,  and  that  purified  bismuth  procured  from, 
various  sources  also  contains  considerable  quantities  (''  Procente")  of 
these  impurities.  To  show  how  misleading  are  these  statements,  the 
author  quotes  published  analyses  of  commercial  bismiith  by  v.  Sill, 
Barth,  and  himself,  and,  in  addition,  has  analysed  samples  of  com- 
mercial and  of  commercially  pure  bismuth  obtained  from  the  smalt 
works  of  Saxony,  since  these  furnish  about  three-fourths  of  the 
bismuth  annually  placed  on  the  market,  and  may  therefore  be  con- 
sidered to  supply  the  chief  qualities  of  the  metal  met  with  in  com- 
merce. Two  specimens  of  commercial  bismuth  from  the  smalt  works, 
I,  produced  prior  to  October  1,  1890,  and  II,  produced  subsequent  to 
that  date,  gave  the  following  numbers  : — 

BL.  Ag.  Pb.  CiJ.  Fe.  As.  S.  Total. 

I.  99-791     0-070     0-084     0-027     0-017       —       trace     99-989 
II.  99-745     0-066     0-108     0-019     trace     0-011     0-042     99-991 

Three  samples  of  bismuth  sold  as  pure  were  analysed  :  III,  puri- 
fied from  Johanngeorgenstadt  metal  by  precipitation  of  the  basic 
nitrate  and  subsequent  reduction  ;  IV,  purified  from  Johanngeorgen- 
stadt metal  by  precipitation  of  the  oxychloride  and  subsequent  reduc- 
tion ;  Y,  purified  from  smalt  works  metal  by  precipitation  of  the  oxy- 
chloride and  subsequent  reduction. 

Bi.  Ag.  Pb.  Cu.  Fe.  As.  Total. 

III.  99-922        —  —        0016      trace      0025      99-963 

lY.  99-849      0-047      0-049      0-019      trace      0-024      99-989 
Y    99-892         —        0-065      0-032      trace      trace      99-989 

With  the  object  of  determining  to  what  extent  impurities  in  bis- 
muth are  retained  in  the  acid  mother  liquor  when  a  nitric  acid  solu- 
tion of  the  metal  is  precipitated  by  a  known  quantity  of  water, 
10  grams  of  sample  I  were  dissolved  in  some  excess  of  nitric  acid, 
and  the  solution  stirred  into  400  c.c.  of  water  heated  to  50°.  The 
precipitate,  after  washing  with  distilled  water,  and  drying  at  the 
temperature  of  a  water-bath,  weighed  6'0  grams ;  on  analysis,  the 
following  numbers  were  obtained  : — 

Bi.  Ag.  Pb.  Cu.  Fe.  Total. 

YI.  9-9802  0-0070  0-0084  0-0027  0-0017  10-0000 

YII.  5-2832  0-0069  0-0081  0-0025  0-0017   5-3024 

YIII.  4-6960    —  0-0003(4)  0-0002(4)  —  4-6965 

IX.  99-9893    —  0-0064  0-0043  —  100-0000 
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VI  gives  the  composition  of  the  metal  employed,  VII  that  of  the 
solid  constituents  of  the  acid  liquor,  VIII  that  of  the  basic  nitrate, 
and  IX  the  percentage  composition  of  the  metal  obtainable  from  it 
by  reduction.  ^Y.  P.   W. 

Compounds  of  Platinic  Chloride  with  Hydrogen  Chloride. 
By  L.  Pkwa.n  {Compt.  rend..  112.  l^L'?— 122<J)  — Red  crystals  of 
chloroplatinic  acid,  H2PtCl6,6H20,  are  dissolved  in  a  small  quantity 
of  water  and  mixed  with  a  large  excess  of  concentrated  sulphuric 
acid.  A  yellow  precipitate  forms  which  consists  of  deliquescent, 
microscopic  crystals,  acting  strongly  on  polarised  light ;  they  have 
the  composition  HiPtCls,^!!^©. 

If  chloroplatinic  acid  is  heated  at  100'  in  a  vacuum  in  presence  of 
fused  potash,  it  melts  in  its  water  of  crystallisation  at  about  60' 
bubbles  of  gas  are  evolved,  and  after  two  or  three  days  at  100"  a 
solid,  crystalline,  reddish-brown  product  remains  of  the  composition 
HPtClsj^HoO.  When  the  latter  is  heated  in  a  vacuum  at  200°,  in 
presence  of  fused  potash,  it  loses  the  whole  of  its  water  and  hydrogen 
chloride,  and  is  converted  into  anhydrous  platinic  chloride,  but  the 
latter  loses  no  chlorine  so  long  as  the  temperature  is  kept  below  220°. 
At  360',  half  the  chlorine  is  expelled  and  platinous  chloride  is 
obtained. 

The  decomposition  of  chloroplatinic  acid  would  seem  to  indicate 
that  it  is  really  a  hydrochloride  of  a  chloride  similar  to  those  de- 
scribed by  Engel,  'thus,  PtCl4(HCl,2HoO)(HC1.2H20),2H,0.  It 
affords  a  further  illustration  of  the  importance  of  the  crystalline 
hydi-ate  HCl,2HoO,  obtained  by  Pierre  and  Pachot.  C.  H.  B. 

Luteorhodium  Salts.  By  S.  M.  Jurgexsex  (J.pr.  Chem.  [2],  44, 
48 — irl). — When  sodium  roseorhodium  pyrophosphate  (Abstr.,  1887, 
114)  is  heated  in  quantities  of  about  lO  grams  at  110^  for  about  a 
week,  it  becomes  yellow  and  dissolves  to  a  large  extent  in  cold  water 
with  a  yellow  colour.  The  white,  insoluble  re.sidue,  after  dissolution 
in  water  acidified  with  hydrochloric  acid  and  precipitation  with  dilute 
nitric  acid,  gives  a  white,  crystalline  compound  consisting  of  a  mix- 
ture of  nitratopurpureorhodium  nitrate  and  luteorhodium  nitrate, 
from  which  the  latter  can  be  separated  by  a  tedious  process  described 
at  length  in  the  paper.  Luteorhodium  salts  are  very  stable  and  can 
be  prepared  much  more  easily  by  heating  chloropiu'pureorhodium 
chloride  with  concentrated  aqueous  ammonia.  When  6  grams  of  the 
chloride  is  heated  with  80  c.c.  of  25  per  cent,  aqueous  ammonia  con- 
tinuously for  24  hours  at  100 — 102",  about  0'6  gram  of  the  chloride 
remains  unattacked  and  the  product  consists  of  82"5  per  cent,  of  luteo- 
and  17' 5  percent,  of  roseo-rhodium  chloride;  if  the  heating  is  continued 
for  four  days  with  quantities  of  3 — 5  grams  of  the  chloride,  about 
O'Ol  gram  only  remains  unaltered,  and  the  product  consists  of  luteo- 
salt  almost  entirely  free  from  the  roseo-salt.  The  luteorhodium  salts, 
as  anticipated  (J.  pr.  Chem.  [2],  34,  402),  show  considerable 
analogy  to  the  roseo-salts,  and  in  no  case  are  differently  coloured. 
As  distinguishing  characters,  the  conversion  of  the  roseorhodium 
chloride,  bromide,  iodide,  or  nitrate   into  purpareo-sa'ts   on  the  one 
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hand  (see  Abstr.,  1887,  114)  and  the  precipitation  of  the  luteo-salts 
as  the  acicular  normal  orthophospliate  on  the  other  may  be  employed. 

LuteorhorUum  nitrate,  (Rh,6]S'H3)oN03,  on  precipitation  with  dilute 
nitric  acid,  is  obtained  as  a  snow-white,  crystalline  powder  consisting 
of  small,  rhombic  prisms  and  aggregates  ;  when  crystallised  from  hot 
water,  it  forms  larger  crystals  showing  pyramidal  faces,  and  on  the 
addition  of  a  large  excess  of  concentrated  nitric  acid  to  the  dilute 
solution,  gives  a  voluminous  precipitate  consisting  of  needles  fre- 
quently aggregated  in  six-rayed  stars.  It  is  converted  into  the 
chloride  on  repeatedly  evaporating  it  to  dryness  with  hydrochloric 
acid.  One  part  of  the  salt  dissolves  in  48 — 49  parts  of  water  at  the  or- 
dinary temperature,  and  the  reactions  of  the  cold  saturated  solution 
with  a  number  of  reagents  are  given  in  the  paper. 

Luteorliodium  chloride,  (Rh,6NH3)Cl3,  crystallises  from  its  hot  solu- 
tion in  concentrated  hydrochloric  acid  in  anhydrous  forms,  and  may 
be  obtained  in  rhombic  ta,bles,  or  not  infrequently  in  compact  needles, 
either  by  adding  concentrated  hydrochloric  acid  to  its  dilute  aqueous 
solution  or  to  that  of  the  nitrate.  It  crystallises  with  1  mol.  HjO  in 
large,  eflBorescent  forms  when  the  neutral,  aqueous  solution  is  eva- 
porated over  sulphuric  acid.  It  dissolves  easily  in  water,  and  at  8° 
requires  7 — 8  parts  for  its  solution.  Digestion  with  hydi-ochloric 
acid  for  many  hours  at  the  temperature  of  the  water-bath  does  not 
convert  it  into  the  chloropurpureorhodium  chloride.  The  reactions 
of  a  2  per  cent,  aqueous  solution  with  a  number  of  reagents  are 
described. 

Luteorhodium  platinochloride,  2(Rh,6NH3)C]3,3PtCl4,6H20,  is  ob- 
tained when  neutral  sodium  platinochloride  is  added  to  a  very  dilute 
solution  of  the  luteochloride,  and  the  lustrous,  tetragonal  prisms 
which  first  separate  are  kept  in  contact  with  the  mother  liquor  for 
some  time.  It  crystallises  in  orange-yellow,  hexagonal  forms,  is  in- 
soluble in  water,  and  when  dissolved  in  warm  water  containing 
hydrochloric  acid,  frequently  crystallises  from  the  solution  in  long 
needles  of  the  composition  2(Rh,6NH3)Cl3/-^PtCl4,H,0  (dried  at  100°), 
which  are  isomorphous  with  the  corresponding  cobalt  and  chromium 
salts ;  when  washed  with  alcohol  and  treated  with  water,  it  decom- 
poses into  luteorhodium  chloride  and  the  original  platinochloride. 

Luteorhodiitm,  bromide.  (Rh.6NH3)Br3,  is  prepared  by  adding 
hydrobromic  acid  to  a  solution  of  the  nitrate  or  chloride.  It  crys- 
tallises in  thin,  almost  regular,  hexagonal  tables,  dissolves  easily  in 
water,  although  less  readily  than  the  chloride,  and  resembles  the 
latter  in  its  reactions. 

Luteorliodmm  stilphate,  (Rh,6XH3)23S04,5HoO,  is  obtained  when 
the  chloride  is  decomposed  by  freshly  precipitated  silver  oxide  and 
water,  and  the  strongly  alkaline  filtrate  containing  luteorhodium 
hydroxide  in  solution  is  rendered  fixintly  acid  with  sulphuric  acid, 
evaporated  to  one  half  on  a  water-bath,  mixed  with  6U  per  cent, 
alcohol  until  an  opalescence  is  produced,  and  allowed  to  remain  at 
the  ordinary  temperature  for  about  24  hours.  It  crystallises  in  long, 
colourless,  lustrous  needles,  and  dissolves  in  43  parts  of  water  at  20". 
In  its  reactions,  it  resembles  the  nitrate. 

Luteorhodium  orthophusphate,  (Rh,6XH3)P04,4H20. — The  2  per  cent. 
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solutions  of  the  nitrate,  chloride,  bromide,  and  sulphate  are  not  pre- 
cipitated by  ordinary  sodium  phosphate,  but  on  the  addition  of  am- 
monia an  amorphoiis  precipitate  of  the  orthophosphate  is  obtained, 
which,  in  contact  with  the  mother  liquor,  soon  crystallises  in  long, 
lustrous  needles. 

Sodium  luteorhod'niin  pyrophosphate,  (Rh,6NH3)2(P207)2Nao,23HoO, 
is  obtained  as  a  silky,  snow-white,  crystalline  precipitate  on  the 
addition  of  sodium  pyrophosphate  to  very  dilute  solutions  of  the 
neutral  luteorhodium  salts.  It  crystallises  in  small,  hexagonal 
prisms  or  rhombic  tables,  and  is  almost  insoluble  in  water. 

W.  P.  w. 
Acid  Luteorhodium  and  Roseorhodium  Nitrates.     By  S.  M. 

JoRGKXSEN  (./.  pr.  Cheni.  [2],  44,  63 — ()6). — Luteorhodium  hydrogen 
nitrate,  (Rh,6NH3)8NO;,,HN03,  is  obtained  by  adding  to  a  solution 
of  1  gram  of  luteorhodium  nitrate  in  100  c.c.  of  water  about  400  c.c. 
of  concentrated  uitric  acid,  filtering  through  pumice,  washing  once 
with  concentrated  nitric  acid,  then  once  with  absolute  alcohol,  and 
finally  drying  in  a  current  of  dry  air  during  12 — 24<  hours.  It  crys- 
tallises in  long,  colourless  needles,  and,  like  all  the  following  salts,  is 
decomposed  into  the  normal  nitrate  by  water  and  dilute  alcohol. 

Luteocobalt  hydrogen  nitrate,  (Co,6NH3)3N03,H]S'03,  prepared  in 
like  manner,  crystallises  in  orange-yellow  needles,  and,  like  the 
rhodium  salt,  does  not  lose  nitric  acid  when  powdered  and  mixed 
with  absolute  alcohol. 

Liiteochromiiivi  hydrogen  nitrate,  (Cr,6NH3)8N03,HN03,  like  the 
following  compounds,  undergoes  partial  decomposition  on  treatment 
with  absolute  alcohol,  and  the  washing  with  this  reagent  is  there- 
fore omitted  in  its  preparation.  It  crj-stallises  in  lemon-yellow 
needles,  and  cannot  be  heated  at  100°  Avithout  decomposition. 

Roseorhodinm  hydrogen  nitrate,  (Rh, 5^113,1120)3X03,11X03,  crys- 
tallises in  colourless  needles,  and  on  titration  by  aqueous  soda  with 
litmus  and  with  perfectly  neutral  silver  nitrate  solution  as  indicators, 
gives  numbers  indicating  respectively  the  presence  of  one  or  two 
molecular  proportions  of  nitric  acid,  a  result  due  to  the  basic 
character  of  roseo-salts  which  render  litmus  blue,  although  they  do 
not  precipitate  neutral  silver  nitrate. 

Roseocobalt  hydrogen  nitrate,  (Co,5NIl3,H20)3X03,HX03,  crystal- 
lises in  needles  having  the  colour  of  the  ordinary  roseocobalt  salts. 

Boseochromium  hydrogen  nitrate,  (Cr,5NH3,H20)3N03,HN03,  crys- 
tallises in  needles  having  perhaps  a  colour  slightly  moi'e  yellow  than 
that  of  the  normal  salts.  W.  P.  W. 


Mineralogical   Chemistry. 


Aguilarite,  a  new  Species.  By  F.  A.  Gexth  (Amer.  J.  Sci.,  41, 
401 — 403). — This  interesting  mineral  was  found  by  Mr.  Aguilar,  the 
Superintendent  of  the  San  Carlos  mine,  at  Ciuanajuato,  Mexico.  The 
crystals  are  isometric,  being  skeleton  dodecahedra  with  only  the  edges 
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well  developed.  The  colour  is  iron-black,  fracture  hackly,  hardness 
2"5,  and  sp.  gr.  7-586.  Analysis  gave  results  in  accord  -with  the 
formula  AgoS,Ag.,Se.  B.  H.  B. 

Seleniferous  Bismuthinite  and  Guanajuatite.  By  F.  A.  Gexih 
(Avier.  J.  Sci.,  41,  4'02 — 403). — A  specimen  received  by  the  author  as 
crystallised  guanajuatite  proves  on  analysis  to  be  a  seleniferous 
bismuthinite  of  the  composition  4Bi2S3,Bi3Se3.  This  result  sug- 
gested a  repetition  of  the  analysis  of  guanajuatite  with  a  specimen 
that  came  from  an  old  German  collection.  The  results  of  the  analysis 
correspond  with  the  formula  Bi2S3,2Bi2Se3.  It  is  probable  that 
the  same  mineral  has  been  analysed  by  Frenzel,  and  the  existence  of 
the  species  cannot  be  questioned.  B.  H.  B. 

Griphite,  a  new  Phosphate  from  Dakota.  By  W.  P.  Headdex 
(Ame7-  J.  Sci.,  41,  415 — 417). — The  mineral  described  was  found  in 
the  Riverton  lode,  near  Harney  City.  It  occurs  in  the  granite  in 
kidney-shaped  masses,  some  of  which  weigh  upwards  of  50  lbs. 
The  mineral  has  a  sp.  gr.  of  3'401  and  a  hardness  of  5"5.  Carefully 
selected  material  gave  on  analysis  the  following  results  : — 


P005. 

MnO.         CaO.        ALO3.        FeO. 

MgO.      Xa.O. 

K.O. 

38-52 

29-64       7-47       10-13       4-00 

0-15       5-52 

0-30 

H2O.            Cl.            Insol. 

Total. 

4-20         0-11         0-16 

100-29 

From  these  results  the  author  calculates  the  formula  PoR'jOif,, 
which  is  a  salt  corresponding  with  normal  phosphoric  acid,  and 
in  it  R  =  (Mn,  Ca,  Fe,  H.,,  Nao)|  -|-  A\^.  For  this  new  phosphate 
the  name  of  griphite  is  suggested,  from  yp7(pos-  (puzzle)  in  allusion  to 
its  unusual  and  somewhat  enigmatical  composition. 

The  author  also  describes  a  phosphate  occurring  in  nodules  in  the 
granite  of  the  iS'ickel  Plate  tin  mine,  Dakota.  The  mineral  is  dark- 
green,  has  a  hardness  of  5,  and  a  sp.  gr.  of  3'612.  On  analysis,  it 
yielded  results  from  which  the  author  calculates  the  formula  4R'3P04 
+  9R"3PoOe,  showing  that  the  mineral  cannot  be  regarded  as  identical 
with  triphyiite.  B.  H.  B. 

Alunite  and  Diaspora  from  Colorado.  By  W.  Cross  (Amer. 
J.-  Sci.,  41,  466 — 475). — The  occurrences  described  by  the  author  lie 
between  the  mining  towns  of  Silver  Cliif  and  Rosita,  in  Custer  Co., 
Colorado,  of  which  district  a  sketch  of  the  geology  is  given.  The 
area  is  regarded  by  the  author  as  practically  a  volcano,  with  two 
vents  in  particular,  which  became  true  solfataras,  and  about  them  the 
rhyolite  has  been  altered  at  the  one.  Democrat  Hill,  to  an  alanite 
rock,  and  at  the  other,  Mt.  Robinson,  to  an  alunite-diaspore  rock.  In 
the  latter  locality,  there  occurs  a  rough,  finely  cellular  rock,  consist- 
ing of  bluish  quartz  and  a  transparent,  colourless  mineral  in  irregular 
grains.  This  mineral,  at  first  supposed  to  be  alunite  in  an  unusually 
puie  state,  was  analysed  and  found  to  be  diaspore,  a  result  confirmed 


I 


MINERALOGICAL  CHEMISTRY.  1329 

by  a  study  of  its  physical  and  optical  properties.  There  is  but  little 
evidence  upon  whicli  to  base  a  theory  as  to  the  origin  of  this  mineral ; 
but  it  seems  pi'ol)able  that  it  is  here  a  result  of  the  destruction  of 
aluuite.  B.  H.  B. 

Columbite  of  the  Black  Hills,  Dakota.  By  W.  P.  Blake 
(Amer.  J.  Sci.,  41,  -iOS — 4U5). — The  specimens  of  columbite  collected 
by  the  author  in  1884  have  been  preserved  with  the  intention  of  pre- 
paring a  full  description  as  soon  as  the  cliemical  investigation  could 
be  completed.  As  the  numerous  analyses  published  by  W.  P.  Headdeu 
(this  vol.,  ]).  886)  supply  this  want,  the  author  now  gives  the  result.** 
of  a  crystallographic  study  of  the  specimens.  Some  of  the  principal 
measurements  for  the  identitication  of  the  faces  are  given,  and  for- 
comparison  the  calculated  angles  obtained  from  the  axial  ratio  esta- 
blished by  E.  S.  Dana,  a  :  b  :  c  =  0-8285  :  1  :  0-88976. 

B.  H.  B. 

Polycrase  of  North  and  South  Carolina.  By  W.  E.  Hidden 
and  J.  B.  Mackintosh  (Aiiitr.  J.  Sci.,  41,423 — 425). — The  occurrence 
and  composition  of  this  mineral  wei-e  recently  announced  by  the 
authors  (Abstr.,  1890,  854).  Their  later  attempts  in  the  separation 
of  the  metallic  acids  have  given  more  satisfactoiy  results,  as  the 
initial  fusion  was  made  with  potassium  hydrogen  sulphate,  and  not 
with  the  sodium  salt  previously  used.  The  results  have  enabled  the 
authors  to  identify  the  mineral  as  polycrase,  and  to  deduce  for  the 
species  the  formula 

3(Nb,O5,5TiO2),10(2RO  +  H.O), 

or,  if  HoO  is  grouped  under  the  general  head  of  RO,  the  simple  form 
Nb,O5,5TiO.,10RO. 

It  is  evident  that  this  mineral  is  not  merely  an  isomorphous  mix- 
ture of  a  niobate  and  a  titanate,  but  that  it  is  a  definite  salt  of  a 
complex  inorganic  acid,  a  niobo-titanate.  The  discovery,  by  the  aid 
of  the  s]Dectroscope,  of  the  presence  of  scandium  in  this  polycrase 
adds  to  its  interest.  B.  H.  B. 

Axinite,   Eudialyte,   Titanite,   and   Monticellite.     By  F.   A. 

Genth,  S.  L.  Pexfield,  and  L.  V.  Pirsson  (Amer.  J.  Sci.,  41,  394— 
400). — 1.  Axinite. — The  authors  describe  three  new  varieties  of  this 
mineral.  The  first  variety  is  found  as  a  great  rarity  at  Franklin, 
New  Jersey.  The  crystals  are  of  a  yellow  colour,  and  are  of  interest, 
as  they  have  a  very  unusual  habit  and  possess  some  rare  planes.  On 
analysis,  the  crystals  yielded — 

Ignition.        SiOo.        li-.O^.        AI0O3.       Fe.,03.       CuO,        ZnO.        MnO. 
0-76        42-77       5-10       1673       1-03       0-12       1-48       1369 

MgO.  CaO.  Total. 

0-23         18-25         100-16 

The  mineral  therefore  contains  a  higher  percentage  of  manganese 
than  has  ever  before  been  observed. 

The    second   variety    described    was    obtained    from    Guadalcazar, 
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Mexico,  where  it  is  found  in  minute  crystals  associated  with  white 
felspar.  The  colour  is  sage-green,  and  the  sp.  gr.  3-299.  The  crys- 
tals are  tabular,  with  curved  or  uneven  faces.  Analysis  gave  the 
following  results  : — 

Ignition.     SiOo.      B0O3.    ALO;,.  Ye.O^.    CuO.     MnO.    MgO.      CaO.      Total. 
075      42-85     5-17   16-96   5-00     0-19     9-59     0-87     18-49     99-87 

The  last  variety,  from  McKay's  Brook,  consists  of  very  small, 
brown,  tabular  crystals,  arranged  so  as  to  form  a  somewhat  columnar, 
granular  rock. 

2.  Eudialyte. — The  aathors  describe  crystals  of  eudiah'te  from 
Magnet  Cove,  Arkansas.  The  description  is  in  accord  with  that  given 
by  J.  F.  Williams  in  1890. 

3.  Titanite.- — One  of  the  rarer  minerals  of  Magnet  Cove  is  titanite. 
It  occurs  in  small,  brown  crystals  giving  on  analysis  the  following 
results :  — 

Ignition.      SiO^.  TiOo.         FeO.        MgO.  CaO.  Total. 

0-57       30-84      39-35       0-73       trace       28-26       99-75 

4.  Monficellite. — Among  the  minerals  from  Magnet  Cove,  the  very 
rare  species  monticellite  has  been  discovered.  The  crystals  are  charac- 
terised by  the  development  of  the  brachypinacoid  and  of  the  brachy- 
dome  2Pob,  and  in  these  respects  they  ditfer  from  those  of  European 
localities.  On  analysis,  the  mineral  yielded,  results  corresponding 
with  the  formula  (Mg,Mn,Fe)oSi04,Ca2Si04.  B.  H.  B. 


Organic    Chemistry. 


Calculation  of  the  Melting  and  Boiling  Points  of  Normal 
Paraffins.  By  J.  Hinrichs  (Compt.  rend.,  112,  1127— 1130).— The 
author  shows  that  the  melting  and  boiling  points  of  the  normal  pai'- 
affins  calculated  by  means  of  his  formula  {Compt.  rend.,  112,  998) 
agree  well  with  the  actual  determinations  made  by  Krafft. 

C.  H.  B. 

Isomeric    Change    in  Unsaturated   Hydrocarbons.      By  A. 

Favorsky  (/.  pr.  Cliem.  [2],  44,  208 — 238). — The  scheme  proposed 
by  the  author  (,7.  pr.  Chem.  [2],  37,  382)  to  explain  the  isomeric 
change  of  mono-substitution  derivatives  of  acetylene  into  di-substitu- 
tion  derivatives  by  the  action  of  alcoholic  potash  finds  an  exception 
in  the  case  of  allylene.  When  the  latter  is  ti^eated  with  alcoholic 
potash,  ethylisopropenyl  ether,  a  compound  which  does  not  yield  iso- 
allylene  under  the  oi-dinary  conditions,  is  obtained.  The  cause  of  this 
appeared  at  first  to  be  that  isoallylene  is  gaseous,  and  must  conse- 
quently develop  a  much  higher  vapour  tension  Avhen  heated  than  the 
liquid  derivatives  ;  this  tension  on  reaching  a  certain  limit  would 
prevent  the  further  dissociation  of  the  ether.    According  to  this  view, 
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tlie  etber  when  heated  ought  to  undergo  partial  dissociation  into  iso- 
allylene  ;  this  is  not  the  case,  however,  the  compound  remaining 
unaltered  when  heated  in  a  sealed  tube  at  100 — 200°  either  by  itself, 
or  with  concentrated  alcoholic  potash  or  potassium  hydroxide 
moistened  with  alcohol.  The  hypothesis  that  there  is  a  tendency 
for  the  formation  of  methyl  groups  is  borne  out  by  experiment  (see 
below),  w'hilst  the  fact  that  isoallylene  could  only  be  formed  from 
ethylisopropenyl  ether  by  the  removal  of  hydrogen  from  a  methyl 
group  explains  the  stability  of  the  latter. 

Isoallylene  was  pre])ared  by  Gustavson  and  DemianofE's  method 
(Abstr.,  1880,  29) ;  it  only  contained  slight  traces  of  allylene,  if  any. 
When  an  alcoholic  solution  of  isoallylene  (prepared  at  0°)  is  heated 
with  alcoholic  potash  in  a  sealed  tube  at  1(50 — 170^  for  12  hours,  the 
residual  gas  apjiears  to  contain  more  allylene  than  before  the  experi- 
ment, which  is  perhaps  due  to  the  circumstance  that  the  latter  is  less 
easily  attacked  by  the  alkali  than  isoallylene,  whilst  the  same  ethyl- 
isopropenyl ether  is  formed  as  in  the  case  of  allylene  (see  above). 

When  the  so-called  diallyl  (b.  p.  60°),  prepared  according  to  Berthe- 
lot  and  Lucas'  directions  (Compf.  rend.,  4:2,  233),  is  heated  in  a  sealed 
tube  with  alcoholic  potash  for  six  hours  at  170",  and  the  portion  of 
the  product  boiling  below  85°  is  again  heated  with  alcoholic  potash 
for  the  same  time  at  200°,  this  being  repeated,  an  isomeric  hydro- 
carbon boiling  at  80 — 86°  is  obtained,  together  with  a  small  quan- 
tity of  a  substance  boiling  at  202'.  This  hydrocarbon  (b.  p.  80 — 85°) 
is  dissolved  in  twice  its  volume  of  dry  ether  and  treated  with  bromine 
(2  mols.)  at  0°.  The  mixture  is  placed  in  the  dark  for  24  hours,  then 
poured  into  a  dish,  the  ether  allowed  to  evaporate,  and  the  liquid  poi-- 
tion  of  the  residue  remoA'ed  by  treating  it  with  absolute  alcohol  (see 
below),  the  solid  portion  being  crystallised  from  benzene ;  it  melts  at 
140 — 160°.  The  tinely  powdered  substance  is  shaken  with  successive 
portions  of  light  petroleum,  whereby  a  compound  melting  at  180°  re- 
mains, whilst  a  crystalline  product  melting  at  107°  is  obtained  on 
evaporating  the  petroleum.  When  the  above-mentioned  alcoholic 
solution  is  diluted  with  Avater,  and  the  precipitated  oil  placed  over 
concentrated  sulphuric  acid,  crystals  separate  after  several  days  ;  these 
are  freed  from  the  liquid  by  treatment  with  60  per  cent,  alcohol, 
crystallised  from  ether,  and  identified  as  diallyl  tetrabromide  melting 
at  63°.  The  60  per  cent,  alcohol  solution  is  then  evaporated,  and  the 
oily  residue  dried  over  concentrated  sulphuric  acid;  it  decomposes 
when  distilled  under  a  pressure  of  30  mm.  This  liquid  and  the  two 
above-mentioned  solid  products  are  tetrabromides  of  the  composition 
C6HioBr4 ;  80  grams  of  the  diallyl  yield  5  grams  of  the  liquid,  an 
equal  weight  of  the  compound  melting  at  180°,  and  1  gram  of  that 
melting  at  107°.  When,  therefore,  diallyl  is  treated  with  alcoholic 
potash,  three  isomerides  are  pi'oduced  whose  constitution  is  uncertain, 
the  more  so  as  observations  tend  to  show  that  the  diallyl  itself  is  not 
a  homogeneous  substance  (compare  Ciamician  and  Anderlini,  Abstr., 
1890,  20). 

Diisobutenyl,  CHaiCMe-CHo-CHs'CMeiCHs,  is  prepared  according 
to  Przibytek's  directions  by  treating  isobutyl  chloride  with  metallic 
sodium;  it  boils  at  115^116°  (783  mm.).     When  heated  at  180°  in  a 
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sealed  tube,  diisobutenvl  yields  an  isomeric  hydrocarbon  boiling'  at 
134 — 135°  (768"8  mm.) ;  this  solidifies  when  cooled  to  0°,  and  then 
melts  at  7°.  It  appears  to  be  identical  with  Przibytek's  diisocrotyl, 
CMe./.CH'CHiC^Mec,  and  the  formation  of  the  latter  is  in  harmony 
with  the  author's  hypothesis  that  there  is  a  tendency  to  the  formation 
of  methyl  groups. 

Dipropargyl  is  prepared  according  to  Henry's  directions  (Abstr., 
1873,  1215).  Diallyl  tetrabromide  (320  gi"ams)  is  triturated  with  a 
large  excess  of  pulverised  caustic  alkali,  and  distilled  on  a  sand-bath, 
whereby  a  heavy  oil  (146  gi'ams)  is  obtained.  This,  on  distillation 
over  calcium  chloride,  commences  to  boil  at  80°,  and  the  temperature 
gradually  rises  to  150",  at  which  it  begins  to  decompose  ;  the  distilla- 
tion IS  then  continued  under  a  pressure  of  40  mm.  When  the  distil- 
late, consisting  of  the  crude  mixture  of  dipropargyl  and  bromides,  is 
heated  on  the  water-bath  in  a  reflux  apparatus  for  tive  hours  with  a 
large  excess  of  alcoholic  potash,  and  the  product  fractionated,  un- 
altered diproparevl  passes  over  at  first,  whilst  Griner's  dimethyl- 
diacetylene.  CMei'C-CiCMe  (Abstr.,  1887,  1033),  melting  at  65°,  is 
obtained  from  the  portion  boiling  at  120 — 140°.  The  same  compound 
is  produced  from  pure  dipropargyl  and  alcoholic  potash,  together  with 
a  compound  of  the  formula  C^Hi^O.  A.   R.  L. 

Polymeride  of  Trichloracetonitrile.  By  X.  Tscherwex-Iwaxoff 
(/.  j,r.  Chem.  [2],  44,  160).— Weddige  (Abstr.,  1886,  323)  showed 
that  trichloracetonitrile  is  polymerised  by  the  action  of  dry  hydrogen 
chloride  and  prolonged  exposure  to  light.  By  using  hydrogen 
bromide,  the  author  effected  the  change  in  36  hotu's,  the  identity  of 
the  polymeride  being  determined  by  its  melting  point  (96°)  and 
by  analysis. 

When  Weddige's  amidoperchloromethylcyanidine  is  heated  with 
hydrochloric  acid,  it  yields  chloroform,  ammonia,  and  dihydroxyper- 
chloromethylcyanidine,  C3X3(OH)2*CC]3  (m.  p.  152 — 153°).  and  when 
it  is  acted  on  by  zinc-dust,  it  yields  amidodwieihylcyanidiney 
CsXaMeo'XH^.  which  crystallises  in  long  needles  and  melts  at  170°. 

A.  G.  B. 

Oxidation  of  Sodiiim  Alkyloxides  by  Atmospheric  Oxygen. 
By  F.  v.  Hemmelmayr  l2Ionatsh.,  12,  151 — 15'J). — When  sodium 
methoxide  is  exposed  to  dry  air  at  temperatures  between  100°  and 
150°,  it  is  in  part  oxidised  to  sodium  formate  and  water;  the  water 
thus  liberated  acts  on  a  further  quantity  of  the  methoxide,  forming 
sodium  hydroxide  and  methyl  alcohol.  Another  molecule  of  the 
methoxide  is  oxidised  in  presence  of  the  sodium  hydroxide  with  the 
production  of  water  and  sodium  carbonate. 

Sodium  ethoxide  and  sodium  amyloxide  behave  like  sodium  meth- 
oxide, giving  the  corresponding  fatty  acids,  that  is,  acetic  and  valeric 
acids  respectively.  In  those  cases  where  the  temperature  at  which 
the  oxidation  occurred  was  raised  above  200°,  much  carbonic  acid  and 
traces  of  oxalic  acid  and  of  formic  acid  were  formed.  In  no  case  was 
the  quantity  of  fatty  acid  produced  more  than  50  per  cent,  of  that 
theoretically  obtainable  from  the  alkyloxide.  G.  T.  M. 
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Diethylenediamine  (Piperazine).  By  A.  Ladenburg  (Ber.,  24, 
2400 — 2402).  —  ]\itrofi(ipiperaziue.  C4H,N.;fiS'0)2,  is  obtained  when 
sodium  nitrite  is  added  to  a  solution  of  piperazine  hydrochloride,  and 
the  mixture  heated  for  a  short  time.  The  product,  when  collected 
and  purified  by  crystallisation  from  boiling  water,  forms  yellowish, 
lustrous  plates,  melts  at  158^,  and  is  sparingly  soluble  in  cold  water 
and  in  ether,  readily  in  boiling  water  and  hot  ether.  It  is  not  decom- 
posed by  boiling  sodium  hydroxide  solution,  or  by  concentrated 
sulphuric  and  hydrochloric  acids  at  the  ordinary  temperature.  It 
gives  a  deop-blue  coloration,  after  some  minutes,  with  a  solution  of 
phenol  in  concentrated  sulphuric  acid. 

ff-Dimetliylpiperazine,  C4HgN2Me2,  is  formed  when  an  aqueous  solu- 
tion of  piperazine  is  heated  for  several  hours  in  a  reflux  appai'atus 
with  an  excess  of  potassium  methyl  sulphate,  until  the  mixture  is  no 
longer  alkaline,  and  ceases  to  give  the  nitroso-reaction.  An  excess 
of  sodium  hydroxide  is  then  added,  and  the  product  distilled  as  long 
as  the  base  passes  over ;  the  distillate  is  evaporated  with  hydro- 
chloric acid,  and  the  hydrochloride,  C6HuN2,2HCl,  thus  obtained, 
crystallised  from  alcohol.  It  forms  lustrous  prisms,  which  lose  their 
lustre  at  100°,  and  develop  the  odour  of  the  base ;  it  appears  also  to 
lose  water  of  crystallisation,  and  to  dissociate  at  this  temperature. 
The  platinocMoride,  C6HuN2,H2PtCl6,  separates  from  boiling  con- 
centrated hydrochloric  acid  in  small,  lustrous  prisms.  The  cadmio- 
iodide,  C6Hui^2,2HI,Cdl2,  crystallises  from  boiling  water  in  colourless, 
thick  pHsms.  The  aiirochloride,  the  bismuthoiodide,  and  the  periodide 
are  sparingly  soluble,  crystalline  compounds.  The  base  is  easily 
volatile,  and  has  a  penetrating  odour  recalling  that  of  methylamine. 

A.  R.  L. 

Synthesis    of   Pyrone.     By  A.   Peratoner    and   B.    Strazzeei 
(Gazzetta,  21,  2^3 — 312). — I.  Action  of  Carbon  Oxychloride  on  Copper 
Oxalacetate. — It  was  supposed  that  these  substances  would  react  accord- 
ing to  the  equation  Cu[CH(COOEt)-CO-COOEt>  +  COCI2  =  CuClj 
,   ^/C(COOEt):C(COOEt)^pp.   ,   -p-p,     .  ,..  ,,    , 

+  ^<C(COOEt):C(COOEt)>^^  +  ^'^^  pelding  an  ethyl  pyrone- 

tetracarboxylate,  from  which  pyrone  or  chelidonic  acid  might  be 
obtained  by  hydrolysis.  On  mixing,  however,  a  benzene  solution  of 
carbon  oxychloride  with  copper  oxalacetate,  and  allowing  it  to  remain 
for  about  a  month,  the  copper  salt  takes  up  an  appreciable  quantity 
of  chlorine.  On  treating  the  product  with  dilute  sulphuric  acid, 
pyruvic  acid  and  a  small  quantity  of  a  chlorinated  derivative  of 
pvruvic  acid  are  formed.  The  latter  compound  yields  a  hydrazone, 
CH2Cl-C(COOH):N2HPh,  which  crystallises  in  short,  flattened, 
yellow  needles,  melts  at  199^200°,  and  dissolves  readily  in  organic 
solvents  and  in  sodium  carbonate,  but  only  very  sparingly  in  water. 
On  heating  to  220°,  it  evolves  carbonic  anhydride,  and  the  previously 
fused  mass  resolidifies.  On  treating  an  aqueous  solution  of  the  residue 
with  dilute  potash,  a  small  quantity  of  a  substance  separates,  crystal- 
lising in  small,  white,  lustrous  needles,  melting  at  110 — 111".  It 
has  feeble  basic  properties,  dissolves  in  dilute  acids  and  in  organic 
solvents,  but  only  sparingly  in  water,  with  which  it  forms  an  alkaline 
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solution.     Xo  analysis   could  be  made,  but  it  was  ascertained  to  be 
free  from  chlorine. 

II.  Formation  of  Ethyl  DimetTiylpi/ronedicarbo.Tylafe. — In  order  to 
prepare  this,  sodium  (6  grams)  is  added  to  a  solution  of  ethyl  acetone- 
dicarboxylate  (20  grams)  in  dry  ether  (20  c.c),  and  heated  on  th.e 
water-bath  for  two  hours.  Any  unaltered  sodium  is  then  withdrawn, 
dry  ether  (150  c.c.)  added,  and  diy  acetic  chloride  (12-8  grams) 
quickly  introduced.  The  action  is  energetic,  and  when  it  is  com- 
pleted the  liquid  is  cooled,  shaken  with  water,  and  the  ethereal 
solution  dried  over  calcium  chloride,  and  evaporated.  The  product 
is  ethyl  dimethylpyronedicarboxylate,  and  crystallises  from  boiling' 
ether  in  large,  colourless,  tabular  crystals,  melts  at  79 — 80°,  and  is 
generally  identical  with  the  compound  prepared  by  Conrad  and 
Guthzeit  (Abstr..  1886,  333),  and  yields  an  identical  hitidone  deriva- 

tive,  NH<g{^;«COOEt)>CO,  melting  at  220". 

A  disodium  derivative  of  ethyl  acetonedicarboxylate  is  formed  bj 
treating  a  solution  of  the  ethyl  salt  (10  grams)  in  benzene  (3  to 
4  vols.)  with  fragments  of  sodium  (4  grams),  and  heating  on  the 
water-bath  for  2  to  2i  hours.  The  reaction  is  completed  when  a 
reddish  tinge  commences  to  appear  in  the  solution.  The  product  is 
a  pale-yellow,  amorphous  powder. 

III.  Synthesis  of  Fyrone  and  of  Chelidonic  Acid. — Etliyl  pyroneteira- 
carloxylate  is  formed  when  ethyloxalic  chloride,  COCl'COOEfc 
(2  mols.).  is  added  to  a  benzene  solution  of  the  sodium  derivative  of 
ethvl  acetonedicarboxylate  just  described.  When  the  reaction  mod- 
erates, the  mixture  is  heated  in  a  reflux  apparatus,  shaken  with 
water  rendered  slightly  alkaline,  and  the  uppermost  layer  of  liquid 
dried  and  freed  from  the  solvent.  The  prodnct  is  a  deep-yellow  oil, 
which,  after  a  time,  deposits  minute,  acicular  crystals  of  ethyl  pyrone- 
tetracarbcxylate  ;  this  melts  at  94°,  and  dissolves  readilj  in  alcohol, 
benzene,  acetic  acid,  and  chloroform,  but  only  sparingly  in  boiling 
water.     It  also  dissolves  in  cold  alkalis,  forming  yellow  solutions. 

Ethyl  pyridonetetracarhoxylate,  CnHoiOgK,  prepared  by  treating  the 
preceding  compound  with  warm,  dilute  ammonia,  crj'stallises  from 
alcohol  in  slender,  colourless  needles,  melts  at  229^,  and  dissolves 
A'ery  sparingly  in  cold  water.  It  is  a  feeble  base,  and  dissolves  in 
cold,  concentrated  acids,  but  is  reprecipitated  from  its  solutions  on 
the  addition  of  much  water. 

When  ethyl  pyronetetracarboxylate  is  dissolved  in  boiling  sulph- 
uric acid  (1  :  2),  the  liquid  soon  turns  yellow,  and  a  brisk  evolution 
of  carbonic  oxide  and  anhydride  takes  jilace,  probably  owing  to 
a  radical  decomposition  of  the  compound. 

Chelidonic  Acid. — Ethyl  pyronetetracarboxylate  (3  grams)  is  heated 
wnth  dilute  (1  :  3  by  weight)  sulphuric  acid  (100  c.c),  the  mixture 
strongly  agitated  until  solution  is  complete,  then  immediately  cooled, 
allowed  to  remain  for  24  hours,  and  filtered ;  the  solution  is  now 
neutralised  with  barium  cartonate,  the  deposit  washed  by  decantation 
with  cold  water,  and  then  thoroughly  extracted  with  boiling  water. 
The  extract,  on  concentration  on  the  water-bath,  deposits  a  small 
quantity  of  the  sparingly  soluble  barium  chelidonate,  and  from  this 
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the  pure  acid  may  be  obtained,  by  converting  it  into  the  silver  salt 
and  saponifying.  The  acid  may  also  be  prepared  by  heating  ethyl 
pyronetetracarboxylate  -with  water  (20  parts)  and  1  or  2  drops  of 
sulphuric  acid  for  6 — 8  hours  at  120 — 130^,  and  proceeding  as  before. 
The  yield  is  8  per  cent.  The  product  has  the  same  properties  as  the 
naturally  occurring  acid.  It  crystallises  in  interlaced,  colourless  needles 
containing  1  mol.  HoO,  which  it  loses  at  110 — 120"',  in  a  vacuum  over 
sulphuric  acid,  forms  colourless  solutions  with  alkaline  carbonates, 
and  yellow  ones  with  the  hydroxides ;  the  latter,  after  boilino-  for 
some  time,  evolve  an  odour  of  acetone ;  it  dissolves  in  boilino-  water 
and  ver}'  sparingly  in  the  cold.  The  silver  salt  crystallises  in  lono-,. 
colourless  needles,  sparingly  soluble  in  boiling  water.  The  anhydrous 
acid  melts  at  230 — 285°  with  evolution  of  carbonic  anhydride.  It 
dissolves  in  concentrated  ammonia,  and  the  solution  yields  ammonio- 
chelidonic  acid,  C7H5O5N.  The  latter  yields  a  dibromo-derivative 
CTHsOsXBro  +  2HoO,  crystallising  in  colourless  needles.  Both  these 
compounds  give  the  characteristic  reactions  of  the  corresponding 
derivatives  obtained  by  Lieben  and  Haitinger  (Abstr.,  1885,  47,  96b\ 
from  2  :  6-pyronedicarboxylic  acid. 

Pyrone. — Ethyl  pyronetetracarboxylate  (6  grams)  is  dissolved  in 
hot,  dilute  sulphuric  acid  (1  :  3),  and  the  solution  heated  until  a  slight 
yellow  coloration,  accompanied  by  an  incipient  evolution  of  o-as, 
becomes  apparent.  The  solution  is  then  neutralised  with  barium 
carbonate,  the  cold  solution  filtered,  concentrated,  and  supersaturated 
with  perfectly  neutral  calcium  chloride.  The  pasty  mass  is  shaken 
8  or  10  times  with  ether ;  the  ethereal  solution,  on  drying,  leaves  a 
residue  of  pyrone  in  small,  colourless  crystals,  which  melt  at  30°,  and 
dissolve  very  readily  in  water.  By  treatment  with  concentrated 
ammonia  it  is  converted  into  the  pyridone,  melting  at  147°,  identical 
Avith  that  obtained  from  ammonio-chelidonic  acid,  and  yielding  the- 
same  dibromo-derivative,  CsHsBr^ON,  as  described  by  Lieben  and 
Haitinger  {he.  cit.,  and  Abstr.,  1884,  119G;  compare  this  vol.,  p.  458) 

S.  B.  A.  A. 
New  Derivatives  of  Stearic  Acid.  By  C.  Hell  and  J. 
Sadomsky  {Be^r.y  24,  2388 — 2396). — The  stearic  acid  employed  was 
prepared  from  bassia  oil,  which  is  expressed  from  the  seeds  of  Bassia 
latifolia,  a  tree  growing  in  the  Himalayas ;  the  oil  also  contains 
palmitic  and  oleic  acids. 

To  obtain  pure  stearic  acid,  the  oil  is  saponified  with  dilute  sodium 
hydi'oxide,  and  after  precipitating  the  soap  with  common  salt,  it  is. 
pressed  and  dissolved  in  water ;  dilute  sulphuric  acid  is  now  added, 
and  the  precipitated  fatty  acids  are  repeatedly  washed,  by  fusing 
under  water,  until  the  washings  are  neutral.  The  oleic  acid  is  then 
removed  by  triturating  with  cold  alcohol,  and  the  residue  stibmitted 
to  fractional  distillation  under  diminished  pressure,  first  at  100  mm., 
and  afterwards  at  15  mm. ;  after  three  fractionations,  the  portion 
passing  over  between  270°  and  290°  at  15  mm.  is  collected  separately  ; 
it  now  contains  80  per  cent,  of  stearic  acid,  and  melts  at  65''.  It  is 
dissolved  in  an  excess  of  hot  alcohol,  and  on  the  addition  of  alcoholic 
ammonia  and  a  hot  alcoholic  solution  of  magnesium  acetate,  mag- 
nesium stearate  separates ;  this  is  filtered  off  while  hot,  washed  with 
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tot  alcohol,  and,  after  repeating  the  operation,  dried  and  decomposed 
with  sulphuric  acid  (Heintz'  method).  The  acid  thus  obtained  is 
pure  ;  it  crystallises  from  alcohol  in  iridescent  needles  and  plates, 
•and  melts  at  69'2°, 

a-Bromostearic  acid,  CigHasBrOa,  is  prepared  by  heating  stearic 
acid  (100  grams),  well  mixed  with  amorphous  phosphorus  (washed 
free  from  acid  with  Avater,  and  dried  at  100^ ;  4"5  grams)  in  a  I'eflux 
apparatus,  and  gradually  dropping  in  bromine  (dried  by  shaking  with 
•concentrated  sulphuric  acid;  36  c.c).  The  reaction  proceeds 
violently  at  first,  but  soon  subsides ;  the  heating  is  continued  until 
bromine  vapour  is  no  longer  perceptible.  The  reddish-brown  melt 
is  slowly  poured  into  cold  water,  and  washed  by  decantation  until 
free  from  acid.  It  unites  with  water,  forming  an  opaque  mass  re- 
sembling butter,  the  quantity  taken  up  being  dependent  on  the  tem- 
perature ;  to  remove  this  water  it  is  heated  with  light  petroleum, 
which  dissolves  the  acid,  forming  a  solution  which  floats  on  the  water; 
the  solution  is  separated  and  put  aside,  wdicn  crystals  slowly  make 
their  appearance  ;  after  two  or  three  recrystallisations,  it  is  obtained 
as  colourless,  lustrous  needles,  or  four-sided  tables,  and  melts  at  60°. 
It  is  insoluble  in  water,  but  dissolves  readily  in  the  ordinary  organic 
solvents  ;  it  has  not  any  irritating  action  on  the  skin.  The  ethyl  salt 
is  obtained  when  the  acid  is  gently  heated  in  alcoholic  solution 
and  a  stream  of  hydrogen  chloride  passed  through  it,  the  compound 
separating  as  an  oil ;  this  solidifies  on  cooling,  and  after  repeated 
■crystallisation  from  alcohol,  forms  white,  nodular  aggregates,  melts 
at  35 — 36°,  and  is  readily  soluble  in  the  ordinary  solvents. 

a-Hydroxy stearic  acid,  CisHsgOs,  is  formed  when  the  brominated 
derivative  is  heated  in  a  reflux  apparatus  with  an  excess  of  alcoholic 
soda  for  24  hours  ;  the  sodium  salt  is  collected,  washed  with  alcohol 
and  water,  and  decomposed  with  sulphuric  acid ;  the  free  acid  is  dis- 
solved in  water,  and  the  solution  extracted  with  ether.  It  separates 
from  a  mixture  of  benzene  (1  part)  and  light  petroleum  (3  parts) 
as  a  white,  crystalline  powdei',  melts  at  8i — 85°,  resolidifies  at  71 — 70°, 
■and  is  soluble  in  the  ordinary  solvents ;  100  parts  of  alcohol  dissolve 
0"58  part  at  20°.  The  silver  salt  is  a  white  precipitate,  which  darkens 
on  exposure  to  light ;  the  copper  salt  is  a  green  precipitate,  w^hilst  the 
barium,  lead,  and  cadmium  salts  are  white  precipitates.  The  acid  is 
not  identical  with  that  described  by  Fremy,  and  later  by  Saytzeff ;  it 
<lifl^ers  frona  this  in  its  solidifying  point  and  in  solubility.  The  con- 
stitution of  the  bromo-  and  of  the  hydi-oxy-stearic  acid  is  proved  by 
the  fact  that  the  cyano-acid  obtained  from  the  former  yields  hexa- 
■decylmalonic  acid  on  hydrolysis. 

a-Amidostearic  acid,  C1SH37NO2,  is  obtained  when  the  bromo-acid  is 
heated  in  a  sealed  tube  with  an  excess  of  alcoholic  ammonia  at 
135 — 140°  for  7 — 8  hours.  The  crystalline  mass  is  heated  on  the 
water-bath  to  free  it  from  ammonia  and  alcohol,  and  washed  succes- 
sively with  boiling  water,  hot  alcohol,  ether,  and  dilute  sodium 
hydroxide  ;  it  is  then  crystallised  from  boiling  glacial  acetic  acid, 
when  it  forms  a  white,  crystalline  powder  which  melts  at  221 — 222°  ; 
it  is  insoluble  in  alcohol,  ether,  and  benzene. 

a-Anilidostearic  acid,  C34H4i,N02,  is  formed  when  the  bi-omo-acid  is 
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heated  with  an  excess  of  aniline  in  an  oil-bath  at  180 — 185°.  The 
dark,  reddish-brown,  partially  resinified  mass  is  treated  with  dilute 
hydrochloric  acid  to  remove  the  aniline,  and  washed  with  water  and 
a  little  alcohol ;  it  is  then  puriBed  by  repeated  fractional  precipitation 
from  its  solution  in  boiling  glacial  acetic  acid,  and  final  crystallisation 
from  alcohol.  It  forms  a  white,  granular  powder,  melts  at  S4"5°,  and 
is  readily  soluble  in  benzene,  ether,  and  alcohol,  but  only  sparino-ly  in 
h'ght  petroleum.  A.  R.  L. 

Action  of  Bibasic  Acid  Chlorides  on  Ethyl  Sodiocyanacetate. 
By  P.  T.  Ml-i.lei;  {Compt.  r<ud..  112.  llo!;<—ll-il).— Succinic  chloride 
(1  mol.)  and  ethyl  sodiocyanacetate  (2  mols.)  react  in  presence  of 
dry  ether,  yielding  ethyl  succinocyanacetate,  a  white  compound  soluble  in 
chloroform  in  the  cold.    After  crystallisation  from  chloroform,  it  melts 

,  lo-    lofio    T.  .      .1  V     9^^ — c:c(CX)-cooEt. 

at    12o — 126  .     It    has   the    composition     i  A 

Phthalic  chloride  yields  ethyl  jyhthaloryanacetate, 

C6H4-C:C(CX)COOEt 
CO-6 

a  product  insoluble  in  ether  and  in  water,  but  soluble  in  benzene  or 
chloroform,  fi'om  which  it  separates  in  white  crystals  melting  at  175°, 
with  decomposition.  When  these  compounds  are  boiled  with  water, 
they  yield  ethyl  cyanacetate  and  succinic  acid  or  phthalic  acid  respec- 
tively. Prolonged  ebullition  with  water  splits  up  the  ethyl  cyan- 
acetate  into  carbonic  anhydride  and  ammonium  acetate,  probably 
with  intermediate  formation  of  acetonitrile. 

The  products  obtained  from  the  bibasic  acid  chlorides  do  not  react 
with  water  in  the  same  way  as  the  products  obtained  by  Haller  from 
the  monobasic  acid  chlorides.  C.  H.  B. 

LevTilinic  Acid :  Acetonediacetic  Acid  Dilactone.  By  A. 
Michael  (/.  pr.  Chem.  [2],  44,  113—129). — According  to  Kent 
and  Tollens  (Aimalen,  227,  229),  levulinic  acid  distils  in  a  vacuum  at 
157 — 160°  ;  but  the  acid  prepared  by  the  author  distilled  at  148 — 1-49° 
at  15  mm. 

Ethyl  le\'ulinate  was  prepared  in  three  different  ways,  namely,  by 
the  action  of  hydrogen  chloride  on  the  acid  dissolved  in  alcohol 
(Abstr.,  1881,  410),  by  heating  silver  levulinate  with  ethyl  iodide  in 
a'sealed  tube  at  100°  for  15  hours,  and  by  heating  levulinic  acid  with 
alcohol  and  sulphuric  acid ;  in  each  case  the  ethyl  salt  obtained  was 
an  oil,  soluble  in  water,  and  boiling  at  203 — 204^  (compare  loc.  cit., 
and  Conrad,  who  prepared  the  salt  by  the  last-mentioned  method, 
and  states  that  it  is  insoluble  in  water;  Abstr.,  1878,  137) 

Ethyl  levulinate  hydrazone  was  obtained  by  Fischer's  method, 
namely,  the  action  of  phenylhydrazine  on  the  ethereal  salt  (Abstr., 
1887,  149)  ;  it  crystallises  in  plates  or  prisms,  begins  to  soften  at 
103°,  and  melts  at  106 — 108°  (not  110°).  "Water  is  separated  during 
its  formation,  not  alcohol.  Fischer  (loc.  cit.)  has  pointed  out  that 
a-ketonic  acids  will  form  hydrazones  in  the  presence  of  mineral  acids  ; 
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and  altliougli  ethyl  leviilinate  behaves  as  an  a-ketonic  acid  deriva- 
tive in  this  respect,  levulinic  acid  does  not,  no  hjdrazone  being 
formed. 

The  oxime  C7O3H13N,  obtained  by  the  action  of  hydroxylamine  on 
ethyl  levulinate,  crystallises  from  light  petroleum  in  large,  colourless, 
obliquely  truncated,  prismatic  needles,  melts  at  38 — 39°,  and  is 
sparingly  soluble.  This  compound  should  be  identical  with  that 
obtained  by  Miiller  (Abstr.,  1883,  1129)  by  the  action  of  ethyl  iodide 
on  silver  7-isonitrosovalerate,  but  Milller's  ethyl  derivative  is  an  oil 
which  does  not  solidify  ;  the  author  repeated  Milller's  experiment, 
and  obtained  an  oil  half  of  which  distilled  between  135°  and  160° 
under  a  pressure  of  40  mm,,  and  the  other  half  between  160°  and  164°. 
An  analysis  of  the  latter  half  led  the  author  to  conclude  that  it  con- 
tained the  crystalline  oxime,  but  was  too  impure  to  crystallise. 

The  oxime  C7HioN-04,  obtained  by  the  action  of  hydroxylamine  on 
acetonediacetic  acid  dilactone  (Abstr.,  1890,  30),  crystallises  with 
2  mols.  HoO  in  large,  lusti'ous,  colourless,  pointed  prisms ;  it  blackens 
at  240°,  decomposes  at  248 — 250°,  and  dissolves  sparingly  in  cold, 
more  easily  in  hot,  water  and  alcohol.  The  aqueous  solution  is  feebly 
acid,  but  does  not  evolve  carbonic  anhydride  from  sodium  carbonate. 

Bredt's  hydrazone  (Abstr.,  1890,  864)  is  also  obtained  when  the 
dilactone  reacts  with  phenylhydrazine  hydrochloride  in  aqueous  solu- 
tion ;  it  begins  to  melt  at  290°,  and  melts  completely  at  298 — 301°, 
with  discoloration.  When  the  dilactone  and  phenylhydrazine  hydro- 
chloride react  in  presence  of  sodium  acetate,  a  compound  which 
crystallises  in  prismatic  plates  is  formed  ;  this  softens  at  130 — 135°, 
solidifies  again  at  a  hjoher  temperature,  and  decomposes  at  about 
230°. 

The  author  discusses  the  probable  constitution  of  ethyl  levulinate 
and  acetonediacetic  acid  dilactone  dioxime  in  the  light  of  the  above 
reactions,  and  concludes  his  paper  by  a  seriatim  refutation  of  Bredt's 
reasons  for  considering  levulinic  acid  to  be  a  72-liydroxylactone 
(Annalen,  253,  314;  256,  314;  Abstr.,  1890,  863).  Our  present 
knowledge  of  the  subject  is  in  favour  of  the  ketonic  constitution  for 
levulinic  acid.  A.  G.  B. 

Action  of  Zinc  on  Ethyl  Dibromosuccinate.  By  A.  Glaus 
(/.  2ir.  Chem.  [2],  44, 110— 112).— A  reply  to  Michael  and  Schulthe&s 
(this  vol.,  p.  1184)  on  the  question  as  to  whether  an  intermediate 
compound  of  zinc  with  the  elements  of  ethyl  dibromosuccinate  is 
formed  prior  to  the  decomposition  into  zinc  bromide  and  ethyl 
f'umarate.  W.  P.  W.' 

Conversion  of  Maleic  Acid  into  Fumaric  Acid.    By  Z.  H. 

Skeaup  (Monatsh.,  12,  107—145;  compare  Abstr..  1890,  1397).— At  a 
temperature  of  100°,  and  under  the  oi-dinary  pressure,  water  does  not 
convert  malc'ic  into  fumaric  acid  ;  but  at  a  higher  temperature,  and 
under  increased  pressure,  the  change  takes  place,  the  amount  of 
fumaric  acid  produced  varying  considerably  with  the  conditions, 
although  in  no  case  is  the  conversion  complete  (compare  Tanatar, 
Chem.   Centr.,   1891,   17).     At   low  temperatures,  part  of  the  maleic 
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acid  remains  unchanged,  whilst  at  higher  temperatures  it  is  to  a  laro-e 
extent  converted  into  a  malic  acid,  which  is  most  probably  identical 
with  the  inactive  variety  obtained  by  Loydl  from  fumaric  acid  and 
sodium  hydroxide  solution.  The  same  inactive  variety  of  malic 
acid  is  obtained  on  heating  an  aqueous  solution  of  fumaric  acid  at 
180—190'. 

Concentrated  hydrochloric  acid  converts  maleic  acid  at  ordinary 
temperatures  into  a  mixture  of  fumaric  acid  and  chlorosuccinic  acid, 
liut  the  latter  is  not  foi'med  by  the  action  of  hydrochloric  acid  on 
fumaric  acid.  Hydriodic  acid  rapidly  converts  maleic  into  fumaric 
acid,  probably  with  the  production  of  some  succinic  acid.  Benzene- 
sulphonic  acid,  like  sulphuric  acid,  is  almost  without  action  on 
maleic  acid  under  ordinary  conditions;  whilst  oxalic  acid  at  a  high 
temperature  induces  conversion  into  malic  acid,  the  oxalic  acid  itself 
undergoing  decomposition,  with  formation  of  formic  acid  and  carb- 
onic anhydride.  Heated  in  sealed  tubes  with  benzenesulphonic  acid, 
or  with  sulphuric  acid,  maleic  acid  in  aqueous  solution  is  only  very 
slowly  converted  into  fumaric  acid,  the  presence  of  these  acids 
appearing  to  hinder  the  change.  Organic  acids,  such  as  formic, 
acetic,  butyric,  and  isobutyric,  have  very  little  influence  on  the  con- 
version of  maleic  acid. 

The  copper,  lead,  and  silver  salts  of  maleic  acid  are  partly  con- 
verted into  fumaric  acid  on  treatment  with  hydrogen  sulphide,  the 
copper  and  lead  salts  giving  the  largest  yields.  Hydrogen  sulphide 
alone  has  little  effect  on  maleic  acid,  but  when  an  aqueous  solution  of 
the  acid  is  saturated  with  hydrogen  sulphide  and  sulphurous  anhydr- 
ide and  then  warmed,  a  very  considerable  yield  of  fumaric  acid  is 
obtained. 

The  author  gives  numerous  details  of  his  work,  and  in  conclusion 
supports  the  view  that  the  convereion  of  maleic  into  fumaric  acid  is 
a  purely  catalytic  action,  and  is  quite  independent  of  the  presence 
or  absence  of  water  during  the  change  (compare  Anschiitz,  Absti\, 
1890,  363).  G.  T.  M. 

Methylene  Derivatives  of  Carbamide  and  of  Thiocarbamide. 
By  F.  V.    Hemmelmayr    (Monatsh.,   12,   89 — 97). — Methylenethiocarb- 

■V-TT 

amide,  CS<^-v-rT^CH2,  or,  according  to  the  investigations  of  Storch, 

NH!C<^^TT>CHo,  is  obtained  on  mixing  together  equal  weights  of 

thiocarbamide  and  the  so-called  chloromefchyl  alcohol  of  Losekann 
(Cheiii.  Zeif.,  14,  1408—1409).  Much  heat  is  developed  during  the 
I'eaction,  and  hydrogen  chloride  escapes.  The  product,  which  solidifies 
on  cooling,  is  freed  from  methyl  alcohol,  dissolved  in  water,  and  the 
solution  gently  warmed,  when  the  compound  is  precipitated  in  the 
form  of  wdiite,  insoluble  flocks.  It  is  almost  insoluble  in  all  ordinary 
solvents,  1  part  requiring  50,000  parts  of  water  and  8,000  of  alcohol 
for  its  solution  at  ordinary  temperatures.  When  warmed  with  mineral 
acids  and  with  bases,  it  dis.solves,  forming  thiocarbamide  and  form- 
aldehyde. Nitric  acid,  potassium  permanganate,  and  bromine  water 
oxidise  the  sulphur  of  the  compound  to  suli^liuric  acid.     On  long- 

4  M  2 
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continued  boiling  with  water,  metliylenetliiocarbamide  is  resolved 
into  thiocarbamide  and  formaldehyde.  It  commences  to  decompose 
at  180°  with  evolution  of  ammonia,  and  at  200°  melts,  forming  a 
brown  liquid ;  in  its  chemical  and  physical  properties  it  closely 
resembles  ethylidenethiocarbamide  (compare  Reynolds,  Krit.  Zeitschr., 
1871,  325). 

MetJtylenecarhamide,  CO-c^-jyj-TT^CHo,  is  j^repared  by  warming  a  mix- 
ture of  equal  weights  of  carbamide  and  chloromethyl  alcohol,  and 
treating  the  product  in  a  manner  similar  to  that  indicated  in  the  pre- 
paration of  the  corresponding  thiocarbamide,  to  -svhich  the  now  com- 
pound shows  a  considerable  resemblance,  both  in  appearance  and 
properties.  It  begins  to  decompose  at  200°,  with  evolution  of  ammo- 
nia, and  at  240°  melts  to  a  brown  liquid,  which  solidifies  on  cooling, 
and  is  soluble  in  hot  water.  Mineral  acids  resolve  it  into  carbamide 
and  formaldehyde,  and  the  same  change  is  produced  by  long-continued 
boiling  with  water.  Gr.  T.  M. 

Formation  of  Uric  Acid  and  of  Xanthine  Bases,  and  the 
Production  of  Leucocytosis  in  Mammals.  By  J.  Horbaczewski 
{Monatsh.,  12,  221 — 27b). — It  has  been  previously  shown  (Abstr., 
1890,  184)  that  uric  acid  is  produced  when  an  extract  of  the  spleen  is 
warmed  for  some  hours  with  fresh  arterial  blood  or  with  a  dilute 
solution  of  hydrogen  dioxide,  or  exposed  to  the  air  at  a  moderate 
temperature.  The  extract  used  in  the  experiments  was  prepared  by 
digesting  the  fresh  spleen  with  distilled  water  at  50°  for  eight  hours  ; 
during  this  process  putrefaction  sets  in,  and  a  moderate  gas  evolution 
commences.  The  filtered  extract  is  then  carefully  precipitated  with 
lead  acetate,  allowed  to  settle,  and  the  clear  solution  filtered.  The 
extract  obtained  in  this  way  contains  substances  which  are  decom- 
posed on  boiling  in  absence  of  oxygen  with  formation  of  xanthine  and 
hypoxanthine ;  if,  however,  decomposition  takes  place  in  presence  of 
oxygen,  a  quantity  of  uric  acid,  equivalent  to  that  of  the  xanthine 
bases,  is  produced.  Experiments  showed  that  these  mother  substances 
are  present  in  the  lymphatic  elements  of  the  spleen,  especially  in  the 
nuclei,  as  has  been  suggested  previously  by  Kossel,  Schroder,  and 
others. 

An  examination  of  a  number  of  organs,  obtained  chiefly  from  young 
calves,  but  in  some  cases  from  fresh  coi-pses,  showed  that  they  all, 
except  the  sinews,  give  uric  acid  when  treated  with  fresh  blood  until 
putrefaction  sets  in ;  with  the  exception  of  calves'  brain  and  calves' 
lungs,  which  in  one  case  each  gave  moderately  large  quantities  of 
uric  acid,  neither  the  blood  nor  any  of  the  organs  contains  any  ajipreci- 
able  quantity  of  this  acid  before  the  treatment. 

When  a  dilute  alkaline  solution  of  nucle'in,  prepared  from  the  spleen 
as  described  by  Miescher,  is  injected  subcutaneously  into  a  rabbit,  the 
quantity  of  uric  acid  in  the  urine  is  increased ;  the  same  result  is 
observed  when  nucle'in,  suspended  in  water,  is  introduced  into  the 
human  system. 

The  increase  in  the  number  of  leucocytes  in  the  blood  of  man,  on 
taking  mixed  animal  and  vegetable  food  after  a  fast  of  18  hours,  is 
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accompanied  by  an  increased  secretion  of  uric  acid,  but  the  total 
quantity  of  nitrogen  excreted  in  the  urine  is  not  very  materially  aus:- 
mented.  When  vegetable  food  only  is  taken  after  a  fast  of  18  hours, 
the  results  vary  greatly  with  different  individuals;  in  some  cases  the 
quantity  of  uric  acid  excreted  is  doubled,  in  others  a  hardly  percept- 
ible increase  takes  place. 

Various  experiments  showed  the  close  relationship  between  the 
number  of  leucocytes  in  the  blood  and  the  quantity  of  uric  acid 
secreted  in  the  urine ;  it  seems  probable  that  in  mammals,  under 
normal  conditions,  the  uric  acid  is  formed  from  the  decomposition 
products  of  the  leucocytes. 

Quinine  and  atropine,  sriven  in  small  doses  to  man  after  an  IS  hours 
fast,  cause  a  diminution  in  the  number  of  leucocytes  in  the  blood,  and 
also  lessen  the  secretion  of  uric  acid  ;  small  doses  of  pilocarpiu,  given 
under  the  same  conditions,  increase  the  number  of  leucocytes,  and  in 
some  cases  the  quantity  of  uric  acid  secreted  is  also  increased ;  anti- 
pyrine  and  antifebrine  increase  the  number  of  leucocytes,  but  diminish 
the  uric  acid  secretion. 

Xucle'in  from  spleen,  and  probably  also  other  nucle'ins,  produce, 
compared  Avith  albumin,  a  relatively  very  intense  lencocytosis ;  in  the 
case  of  a  man  who  had  fasted  for  18  hours,  a  dose  of  5  grams  of 
nuclein  increased  the  number  of  leucocytes  83  per  cent. ;  in  two  other 
expei'iments  with  different  individuals  the  increase  was  o3'l  and  60'o 
per  cent,  respectively.  This  result  is  probably  due  to  a  proliferation 
of  the  lymphoid  elements  in  the  lymphoid  tissues  of  the  intestinal 
canal  and  mesenterial  and  lymphatic  glands,  as  well  as  in  the  spleen, 
marrow,  &c.  F.  S.  K. 

Azines  of  the  Uric  Acid  Group.  By  0.  Kuhlixg  (Ber.,  24, 
2363 — 2369). — Hinsberg  (Abstr..  1885,  909)  obtained  hydroxycarb- 
oxytoluquinoxaline  ureide  by  mixing  aqueous  solutions  of  3  : 4-di- 
amidotoluene  and  alloxan;  the  author  has  succeeded  in  preparing 
alloxazine  and  certain  of  its  derivatives  by  employing  the  hydrochlor- 
ide of  the  orthodiamine  instead  of  the  free  base,  under  the  conditions 
described  below. 

•  r.rr   ^NiC-NH-CO     .      ,  ^        , 

Alloxazine,  (j^\±i<^     )^  i      ,  is  lormed  when  aqueous  or  alco- 

holic  solutions  containing  equivalent  quantities  of  alloxan  and  1 :  2-di- 
amidobenzene  hydrochloride  are  mixed  and  heated  for  a  short  time ; 
the  liquid  becomes  yellow,  and  a  thick,  yellow  precipitate  separates, 
which  is  collected  and  repeatedly  boiled  with  water ;  it  consists  of 
microscopic  needles.  The  compound  is  insoluble  in  water  and  in 
ether  and  very  spai'ingly  soluble  in  alcohol ;  it  dissolves  in  alkali 
carbonates  and  is  reprecipitated  on  the  addition  of  a  mineral  acid  ;  it 
decomDoses  above  300°.  The  alkali  salts  are  readily  soluble  in  water 
and  are  partially  decomposed  by  carbonic  acid ;  the  harium  salt  is  a 
flocculent  precipitate  which  could  not  be  obtained  of  constant  com- 
position. The  azine  is  not  completely  converted  into  the  correspond- 
ing hydrosyquinoxalinecarboxylic  acid  when  heated  with  an  excess 
of  aqueous  potassium  hydroxide  for  nine  hours,  thus  differing  fi'om 
Hinsberg's  ureide  (loc.  cif.). 
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"V"  •  p . 'V' TJ .  p  (^ 

Tolualloxaziiie,  CsHsMe-"^       i  Ti-xT'  ^^  obtained  from  alloxan  and 

3 : 4-diainidotolaene  hydrochloride  in  a  similar  manner  to  the  last- 
described  compound,  which  it  closely  resembles. 

Naphthalloxazine,    CioH6<'     '  i  ^         i      ,   is  produced  from  alloxan 
^         .      .  ^jN":C-CO-NH         ^ 

and  1 : 2-diamidonaphthalene  hydrochloride.  It  forms  a  yellow, 
microscopic  powder,  decomposes  above  300°,  does  not  dissolve  in 
alkali  carbonates,  but  is  readily  soluble  in  caustic  alkalis  ;  it  is  very 
sparingly  soluble  in  water  and  only  slightly  more  so  in  alcohol ;  the 
barium  salt  is  a  3-ellow  precipitate,  insoluble  in  water,  and  decomposes 
Avhen  dried  in  the  desiccator. 

When  hot  aqueous  solutions  of  alloxantin  and  3  :  4-diamidotoluenc' 
hydrochloride  are  mixed,  tolualloxazine,  identical  Avith  that  described 
above,  is  formed. 

Dimethyltolualloxazine,  CBH^Me-^""     '      ^       1        ,  is  obtained  when 

an  excess  of  aqueous  3  : 4-diamidotolnene  hydrochloride  is  added  to  a 
boiling  aqueous  solution  of  tetramethylalfoxantin  and  the  mixture 
boiled  for  a  time.  It  does  not  show  acidic  properties  ;  it  crystallises 
from  boiling  water,  in  which  it  is  sparingly  soluble  (O'S  gram  requires 
for  dissolution  2  litres  of  boiling  water),  in  delicate,  yellowish-white 
needles,  but  is  best  crystallised  from  boiling  alcohol,  which  dissolves  it 
more  readily.     It  melts  at  205 — 210°. 

Bimethylalloxazine,    (-\lii<^^Ji^^       1        ,    is    a    yellowish- white, 

-iN  .C— CO  — xS  jNle 
sandy,  crystalline  powder ;  it  is  very  sparingly  soluble  in  water,  more 
readily  in  boiling  alcohol,  and  melts  at  236". 

Sydroxyquiiioxalinecarboxylic   acid,    C6H4<"  .'1  ,    is    formed 

when  aqueous  solutions  of  1  :  2-diamidobenzene  and  mesoxalic  acid  are 
heated;  it  .separates  from  boiling  water  in  delicate,  yellow  needles 
and  decomposes  at  200" ;  the  barium  salt  crystallises  in  needles. 

Naphthazinehydroxycarhoxijlic     acid,    C,oH6<^^.'V  is    only 

sparingly  soluble  in  boiling  water;  the  barium  salt  is  a  yellowish, 
flocculent  precipitate. 

Toluquinoxalinecarboxylic  acid,  prepared  from  3  :  4-diamidotoluene 
and  mesoxalic  acid,  is  identical  with  that  described  by  Hinsberg(Zoc.C(Y.). 

A         T>        T 

Thiophen.  By  G.  Mixuxxi  {Gazzetta,  21,  143— 148).— Wheii 
thiophen,  prepared  by  Volhard  and  Erdmann's  method,  is  heated 
with  an  equal  weight  of  phenylhydraziue,  evolution  of  hydrogen 
sulphide  commences  after  a  few  minutes  and  continues  for  some  hours, 
but  on  distilling  the  product  nothing  but  unaltered  thiophen  and  phenyl- 
hydrazine  are  obtained.  Similar  results  are  obtained  on  operating  in 
a  closed  tabe  at  220'. 

When  the  thiophen  recovered  from  the  above  operations  is  heated 
at  200 — 210°  in  a  closed  tube  with  litharge,  no  chano-e  is  observed. 
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bat  when  tliioplien  whicli  lias  not  been  treated  with  phenylhydrazine 
is  lieated  with  litharo;^c,  lead  sulphate  is  formed.  From  this  it  is 
evident  that  the  evolation  of"  hydrosfen  sulphide  is  due  to  the  presence 
of  some  impurity  in  the  thiophen. 

If  1  part  of  phenylhydrazine  be  gradually  dropped  into  10  parts  of 
the  impure  thiophen,  a  white,  crystalline  substance,  soluble  in  excess 
of  the  base,  is  precipitated ;  this  compound  is  not  formed  if  thiopheii 
which  has  been  already  heated  with  phenylhydrazine  is  employed. 
The  crystalline  compound  thus  formed  is  identical  with  the  phenyl- 
hydrazine  phenylthiocarbazide  prepared  by  E.  Fischer  (Annaleii,  190, 
ll-i)  by  the  action  of  phenylhydrazine  on  carbon  bisulphide.  The 
impurity  is  therefore  carbon  bisulphide.  R3ctified  thiophen  contains 
an  average  of  about  02  per  cent,  of  this  substance,  and  unrectified 
thiophen  a  much  larger  quantity. 

The  author  records  a  very  characteristic  property  of  pheuylhydr- 
azine  phenylthiocarbazide ;  on  passing  a  current  of  di"y  oxygen 
through  its  solution  in  carbon  bisulphide,  hydrogen  sulphide  is  evolved 
and  diphenylthiocarbazide  deposited  as  a  white,  crystalline  powder. 

E.  V.  Meyer  (Abstr.,  1886,  349)  states  that  a  mixture  of  phenyl- 
hydrazine  and  benzene  deposits  a  crystalline  compound  containing 
sulphur  and  melting  at  96" ;  he  considers  its  formation  to  be  due  to 
an  impurity  in  the  phenylhydrazine  employed.  This  substance  agi'ees 
in  all  its  I'ecorded  properties  with  phenylhydrazine  phenylthiocarb- 
azide, and  is  most  probably  derived  from  carbon  bisulphide  in  the 
benzene  employed,  as  commercial  benzene  alwavs  contains  this  im- 
purity. ^  "  W.  J.  P. 

Xote. — A  short  time  before  the  joublication  of  this  paper,  Liebei'mann 
and  Seyewitz  (this  vol.,  p.  681)  stated  that  the  carbon  bisulphide  in 
commercial  benzene  could  be  estimated  by  means  of  its  reaction  with 
phenylhydrazine.  W.  J.  P. 

Ring  and  Nucleus    Structure   of  Aromatic  Hydrocarbons. 

By  W.  Vaii'.kl  (.7.  pr.  Ghem.  [2],  44,  137—149). — The  author  reviews 
the  structural  formulfe  hitherto  proposed  for  benzene,  and  regards 
Loschmidt's  {^[onatsh.,  11,  28 ;  Abstr.,  1890,  602)  as  the  least  objec- 
tionable of  them.  But  even  this  does  not  expi'ess  his  ideas  of  the 
benzene  molecule,  for  the  summits  of  the  tetrahedra  are  all  in  the 
same  plane,  a  dissymmetry  that  is  not  warranted  by  the  behaviour  of 
benzene.  None  of  the  formula  hitherto  suggested  complies  with  the 
fact  that  ortho-  and  para-derivatives  are  chiefly  formed  (1)  when 
benzene  and  toluene  are  chlorinated  and  bvominated  ;  (2)  when  halogen 
substitution  products  of  the  methyl  group  in  toluene  are  nitrated; 
(3)  when  chloro-,  bromo-,  and  iodo-benzene  are  nitrated ;  (4)  when 
acetanilide  is  nitrated,  producing  ortho-  and  para-nitraniline ;  (5) 
when  phenol  is  nitrated,  chlorinated,  and  sulphated ;  (6)  when  cinn- 
amic  and  hydrocinnamic  acids  are  nitrated.  'Nov  does  any  of  them 
comply  with  the  facts  that  meta-derivatives  are  chiefly  formed  (1) 
when  benzaldehyde,  acetophenone,  benzoic  acid,  and  phenyl  cyanide 
are  nitrated;  (2)  when  benzene  is  heated  with  fuming  sulphuric  acid 
at  200°,  the  metasulphonic  acid  at  first  formed  being  converted  into 
the  para-acid  by  longer  heating. 
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The  author's  formula  for  benzene  is  a  symmetrical  arrangement  of 
Loschmidt's  formula,  that  is  to  say,  instead  of  the  summits  of  the  six 
tetrahedra  being  all  on  the  same  side  of  the  central  plane,  three  of 
them  are  on  each  side.  He  explains  away  various  difficulties  by  aid 
of  this  formula  and  develops  it  for  naphthalene,  in  which  case  it 
complies  ^vith  Bamberger's  qualifications  (Annalen,  257,  1 ;  Abstr., 
1890,  1299),  and  for  anthracene.  A.  G.  B. 

Constitution  of  Cymene.  By  ]\I.  Fir.ETt  (./.  pr.  Chem.  [2],  44, 
150 — 152). — The  author  has  repeated  Widman's  experiments  (this 
vol.,  p.  986),  and  fully  contirms  his  conclusion  that  cymene  is  an 
isopropyl  derivative.  A.  Gr.  B. 

Metacyanobenzyl  Chloride  and  Metacyanobenzaldehyde. 
By  P.  Reinglass  (Ber.,  24,  2416— 2424).— Metacyanobenzyl  chloride, 
CN'CeHi'CHoCl,  is  obtained  by  treating  metacyanotoliiene  with 
chlorine  at  150°  until  it  has  gained  30  per  cent,  in  weight,  spi'eading 
on  a  tile  the  reddish-yellow,  crystalline  cake  which  forms  on  cooling, 
and  then  dissolving  it  in  a  small  quantity  of  boiling  alcohol.  It 
separates  from  alcohol  in  small,  white  plates  or  colourless  prisms,  and 
from  boiling  water  in  long,  delicate  needles,  melts  at  67°,  boils 
at  258 — 260°  (760  mm.).  It  is  also  soluble  in  ether,  chlorofoi'm, 
and  benzene,  and  is  slightly  volatile  with  aqueous  vapour.  Its 
vapour  has  a  strong  action  on  the  eyes  and  luucous  membrane  of  the 
nose ;  whilst  the  substance  itself  produces  an  irritation  on  the  skin, 
and  a  burning  on  the  tongue. 

Metacijanohenzal  chloride,  CN'CeHi'CHCl-:,  is  formed  by.  treating 
metacyanotoluene  with  chlorine  until  it  has  gained  60  per  cent.  in. 
weight  ;  when  the  red  product  is  distilled,  it  passes  over  with  the 
evolution  of  hydrogen  chloride  between  272°  and  275""  (765  mm.)  as  a 
clear,  yellow  liquid. 

Paracyanohenzal  diloride,  CX-CgH^'CHCli,  is  prepared  by  treating 
paracyanobenzyl  chloride  (Mellinghoff.  Abstr.,  1890,  239)  with 
chlorine  until  it  has  gained  30  per  cent,  in  weight ;  it  is  a  colourless 
liquid  boiling  at  273 — 276°  (770  mm.). 

Metacijatiobenzyl  cyanide,  CX'CeHi'CHo-CX,  is  obtained  b}-  dis.solv- 
ing  metacyanobenzyl  chloride  (6  grams)  and  potassium  cyanide 
(3  grams)  in  water  (25  c.c.)  and  alcohol  (60  c.c),  heating  the  mixture 
on  the  water-bath  for  f  hour,  distilling  off  two-thirds  of  the  alcohol, 
and  pouring  the  residue  into  water;  the  precipitated  compound  is 
crystallised  from  hot  water ;  it  forms  delicate  needles,  melts  at  84°, 
and  is  easily  soluble  in  alcohol,  ether,  chloroform,  and  benzene. 

uo-Chlcrrometatoluamide,  COISrH2"C6H4-CH2Cl,  is  formed  by  dissolving 
metacyanobenzyl  chloride  in  five  times  its  weight  of  concentrated 
sulphuric  acid  and  allo"sving  it  to  remain  for  15  hours  (compare  Gabriel, 
Abstr.,  1887,  1038  ;  Mellinghoff,  he.  cit.),  then  pouring  it  into  eight 
times  its  volume  of  water,  neutralising  with  dilute  ammonia,  and 
crystallising  the  precipitated  compound  from  a  small  quantity  of  hot 
alcohol.  It  melts  at  124°,  and  is  very  readily  soluble  in  alcohol,  ether, 
and  hot  water.     Its  dust  causes  sneezing. 

w-Clilorometatohiic   acid,  COOH'CeHi'CHjCl,  is  produced  by  heat- 
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ing  metacjanobenzyl  chloride  with  20  times  its  weight  of  concen- 
trated hydi'ochloric  acid  in  a  reflux  apparatus,  when  the  acid  separates 
from  the  solution  on  cooling  in  small,  delicate  needles.  To  purify  it, 
it  is  dissolved  in  dilute  ammonia,  filtered,  and  reprecipitated  by  the 
addition  of  hydrochloric  acid.  When  i*ecrystallised  from  hot  svater, 
it  melts  at  135°,  and  is  readily  soluble  in  alcohol  and  ether.  The 
copper  salt  separates  as  a  spai'ingly  soluble,  bright  blue  precipitate  on 
adding  copper  sulphate  to  an  aqueous  solution  of  the  ammonium  salt. 

Metaajanobenzylphthaliviide,  CX*C6H4"CH2-N!C5H402,  is  prepared 
by  heating  an  intimate  mixture  of  dry  metacyanobenzyl  chloride 
(7  grams)  and  potassium  phthalimide  (9  grams)  in  a  globular  flask  at 
125 — 130°  for  3 — 4  hours ;  when  cold,  the  product  is  boiled  with 
water  and  the  solution  filtered  while  hot :  the  granular  powder 
which  separates  fi'om  the  filtrate  is  purified  by  crystallising  it  from 
glacial  acetic  acid  ;  it  melts  at  147'. 

w-Amidometatoluic  acid,  COOH'CsHi'CHo'NHo,  is  obtained  by 
heating  the  last-described  imide  (2  grams)  with  concenti^ated  hydro- 
chloric acid  (10  c.c.)  at  200°  for  3  hours  in  a  sealed  tube,  diluting 
the  product  with  a  little  water,  filtering  off  the  phthalic  acid,  and 
isolating  the  new  acid  from  the  filtrate  by  means  of  its  mercuric  salt, 
which  is  spai'ingly  soluble  in  water;  this  is  decomposed  by  a  current 
of  hydrogen  sulphide,  sodium  acetate  added  to  the  filtrate,  and  the 
liquid  slowly  evapoi'ated,  when  the  acid  separates  in  small,  white 
scales  which  melt  at  215 — 218°.  An  intermediate  compound,  meta- 
carhoxyhenzijlphthalamic.  acid,  COOH-CsHi-CH.-^'H-CO-CsHi'COOH, 
is  formed  by  heating  the  phthalimide  (5  grams)  with  30  per  cent, 
sodium  hydroxide  (40  c.c.)  for  20 — 25  minutes,  shaking  frequently, 
and  then  adding  water  and  an  excess  of  hydrochloric  acid,  when  it  is 
precipitated ;  when  recrystallised  from  hot  alcohol,  it  melts  at 
228 — 230°  (compare  Gunther,  Abstr.,  1890,  977).  If  this  compound 
is  heated  with  concentrated  hydrochloric  acid  at  200°  in  a  sealed  tube 
for  3  hours,  w-amidometatoluic  acid  is  formed.  The  platinocJiloride, 
(C8H9NO>)2,H2PtCl6,  is  a  yellow  ochreous  precipitate,  and  the  aurochlor- 
ide  forms  yellow  prisms  and  melts  at  175 — 177"  with  decomposition. 

Dimetacarhoxyhenzyl  ether,  0(CH2'CsH4*COOH)2,  is  obtained  by 
heating  metacyanobenzyl  chloride  (5  grams)  with  33  per  cent,  potas- 
sium hydroxide  in  a  reflux  apparatus  for  3  hours,  diluting  with  water, 
and,  after  precipitating  the  filtrate  with  an  excess  of  hydrochloric 
acid,  crystallising  from  hot  water ;  it  melts  at  180°,  and  is  sparingly 
soluble  in  ether,  chloroform,  and  benzene. 

Metacyanobenzaldehyde,  CN'CsHi'COH,  is  produced  by  adding  meta- 
cyanobenzyl chloride  (8  grams)  to  a  hot  solution  of  copper  nitrate 
(16  grams)  in  water  (160  c.c.)  and  boiling  for  16 — 17  hours,  when  an 
intensely  green  solution  is  obtained ;  on  cooling,  this  deposits  white 
needles,  which  are  dissolved  in  ether,  and  the  ethereal  solution  mixed 
with  an  aqueous  solution  of  sodium  hydrogen  sulphite  ;  the  additive 
compound  is  collected,  washed  with  ether  and  alcohol,  and  steam 
distilled  in  the  pi'esence  of  an  alkali ;  the  distillate  is  extracted  with 
ether,  which  leaves  long  needles  on  evaporation.  It  melts  at  79 — 81°, 
yields  a  metallic  mirror  with  ammoniacal  silver  nitrate,  and  gives  all 
the  reactions  of  an  aldehyde.     The   liydrazone,   CN-CsHi-CHilSroHPh, 
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crystallises  from  alcohol  in  small,  yellow  needles,  and  melts  at  120°  ; 
tlie  oxime,  CN-CeHj-CHiXOH,  melts  at  99—101°,  and  yields  meta- 
dicyanobenzene  (m.p.  157")  on  treatment  AAitli  acetic  anhydride. 

ParacyanohenzaldeJnjde,  CN'CbH4*C0H,  is  obtained  fi'om  pai'a- 
cyanobenzyl  chloride ;  it  crystallises  from  hot  water  in  long,  white 
needles,  melts  at  96 — 98°,  is  volatile  with  steam,  and  is  readily 
soluble  in  alcohol,  ether,  and  chloroform.  The  hydrazone  melts  at 
135—137°,  and  the  oxime  at  145^ 

Both  the  last-described  aldehydes  may  be  prepared  more  quickly 
and  a  better  yield  obtained  by  boiling*  the  cori'esponding  benzal 
chlorides  with  silver  nitrate. 

Paraldehydolinizoic  acid,  COOH'CgHi'COH,  is  formed  on  beating 
paracyanobenzaldehyde  with  25  times  its  weight  of  concentrated 
hydrochloric  acid  in  a  reflux  apparatus  ;  it  crystallises  in  microscopic 
needles,  commences  to  melt  at  285°,  and  is  soluble  in  water,  but  more 
so  in  alcohol  and  etlier.  The  cojjper  salt  is  a  bright  blue  precipitate  ; 
the  oxime  melts  at  208 — 210^,  whilst  the  hydrazone  melts  at  212 — 21-i°. 

Metaldehydobenzoic  acid,  is  obtained  from  metacj'anobenzaldehyde 
in  a  similar  mannei*  to  its  isomei'ide ;  it  melts  at  164 — 166";  the 
copper  salt  is  a  greenish-blue  precipitate;  the  o.rime  melts  at  165° 
with  decomposition,  Avhilst  the  hydrazone  melts  at  112 — 115^. 
Orthaldehydobenzoic  acid  (phthalaldehydic  acid)  has  been  described 
by  Racine  (Abstr.,  1886,  549).  A.  R.  L. 

Products  of  Condensation  of  Metanitrobenzaldehyde  with 
Phenol  and  Resorcinol.  By  G.  dr  V.\rj>a  and  M.  Zenoxi  (Gaz- 
zetta,  21,  174 — 183;  compare  this  vol..  p.  1378). — Metanitrodio.rytri- 
pheftylmethane,  CH(C6H4'OH)2X\;H4'N02,  is  obtained  by  melting 
together  a  mixture  of  phenol  and  metanitrobenzaldehyde  in  theore- 
tical proportion,  slowly  adding  sulphuric  acid  (H2SO4-H2H2O), 
1  mol.,  then  gradually  heating  and  keeping  the  mixture  at  130\ 
until  no  further  action  is  observed.  The  pi'oduct  is  freed  from  un- 
altered phenol  and  metanitrobenzaldehyde  by  steam  distillation,  boiled 
with  a  large  quantity  of  water,  and  the  solution  filtered  and  allowed 
to  remain ;  on  cooling,  the  condensation  product  is  deposited.  It  is 
an  amorphous,  dark-yellow  powder,  melting  at  59 — 60"^,  very  little 
soluble  in  ether,  chloroform,  benzene,  or  light  petroleum,  and  almost 
insoluble  in  carbon  bisulphide,  soluble  in  about  10,000  parts  of 
b;)iling  water.  It  is  not  volatile  with  steam,  and  is  for  the  most 
part  decomposed  on  distillation  under  diminished  pressure. 

Metanitrophenyldiresorcivolinetliane,  CH[CGH;i(OH)2]2*C6H4'N"02.  is 
readily  obtained  without  the  aid  of  a  condensing  agent  by  heating 
the  equivalent  proportions  of  resorcinol  and  metanitrobenzaldehyde 
at  150°,  and  purifying  the  product  by  waslung  it  with  water  and 
precipitation  from  its  alcoholic  and  ethereal  solutions.  It  is  a 
yellowish,  amorphous  powder,  slowly  darkened  by  the  action  of  air 
and  light,  and  melts  at  97 — -100";  it  is  soluble  in  ether,  alcohol, 
;ind  acetic  acid,  almost  insoluble  in  light  petroleum,  benzene,  chloro- 
form, and  carbon  bisulphide  ;  it  is  precipitated  unaltered  from  its 
alkaline  solution  by  acids.  The  substance  cannot  be  distilled  with 
steam,  or  under  diminished  jiressure. 
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The  precise  constitutions  of  the  above  two  compounds  are  un- 
known. W.  J.  P. 

Methylation  of  Symmetrical  Orcinol,  By  A.  Krais  (Mrmafsh., 
12,  11)1— :204;  fonii.;.re  Herzig  and  Zeisel,  Abstr.,  1890,  14U5).— 
Anhydrous  orcindl  melts  at  10tj"5 — 111''  or  on  remelting  alter  solidi- 
fication at  108 — 111";  on  warming  with  methyl  iodide  and  potash  in 
methyl  alcoholic  solution,  and  treatment  of  the  product  with  potash, 
a  dimethylorcinol  is  obtained  on  acidifying  and  extracting  with  ether; 
it  has  the  formula  CoHMe.fOH).  [OH  =  2:8;  Mcs  =  2:4:5]  or 

OH*C<^pvr  ^  .p^^CH,  crystallises  from  methyl  alcohol,  and  melts  at 

204"^.     The  acetyl,  benzoj/I.  and  Z^rowo-derivatives  are  viscid  liquids. 

The  portion  of  the  original  methj-lation  product  which  is  insoluble 
in  potash,  on  distillation  under  reduced  pressure,  yields  dimethylorcinol 
dimethyl  ether,  CcUMe:>,(0Me)2 ;  this  crystallises  from  glacial  acetic 
acid,  and  melts  at  93 — 94^.  The  fraction  boiling  at  135 — 138^  under 
a  pressure  of  18 — 22  mm.  was  treated  with  hydriodic  acid,  and  the 
product  formed,  when  purified,  melted  at  156"^.  This  is  a  dimethylorcinol 
isomeric  with  the  one  above  desci'ibed.  as  it  contains  tAvo  hydroxyl 
groups.  Since  it  is  prepared  from  the  dimethyl  ether,  it  probabl}^  has 
the  first  of  the  two  formulfe  given  above,  whilst  the  compound  melting 
at  204''  is  probably  represented  by  the  second.  J.  B.  T. 

Action  of  Light  on  Anethoil.  By  G.  de  Vaeda  (Gazzetta,  21, 
183 — 188). — Crystalline  anethoil,  when  exposed  to  sunlight,  soon 
liquefies,  and,  on  submitting  it  to  distillation,  a  fraction  boiling 
between  251°  and.  296°  is  obtained.  This  solidifies  on  cooling,  and, 
"when  purified  by  repeated  crystallisation  from  strong  alcohol,  is 
found  to  be  a  new  polymeride  of  anetho'il,  Avhich  the  author  terms 
jjhotoauetho'd.  The  residue  left  in  the  retort,  when  crystallised  from 
alcohol,  yields  the  same  substance. 

Photoanethoil  forms  minute,  white,  nacreous,  tabular  crystals, 
melts  at  207°,  and  has  neither  taste  nor  odour.  It  is  insoluble  in 
water,  sparingly  soluble  in  ether,  alcohol,  light  petroleum,  chloroform, 
and  boiling  acetic  acid,  sublimes  in  microscopic  plates,  and  does  not 
volatilise  with  aqueous  vapour.  Its  solution  in  chloroform  has  no 
rotatoiy  action  on  polarised  light.  Anetho'il  yields  about  0"5  percent, 
of  photoanethoil  by  the  aboA'e  treatment. 

3/e/o)n7rop/?e«2/^(^irt«('//ioi7mf'f/i«.>«e.N02'C6H4-CH[C6H3(C3H5)-OMe]o, 
is  obtained  when  the  theoretical  proportions  of  anetho'il  and  meta- 
nitrobenzaldehyde  are  fused  together  with  sulphuric  acid  (H..SO4  + 
HjO)  at  160°.  The  crude  product  is  boiled  out  with  water  and  treated 
with  superheated  steam  ;  the  residue  is  tlien  extracted  with  ether,  and 
the  solution  filtered  and  poitred  into  alcohol :  the  precipitate  thus 
formed  is  collected,  again  dissolved  in  ether,  and  reprecipitated  by  the 
addition  of  light  petroleum.  The  pure  substance  is  a  yellow,  amorph- 
ons  powder  without  odour  or  taste,  melts  at  1G5 — 170°,  is  insoluble  in 
alkalis  and  sulphuric  acid,  almost  insoluble  in  alcohol,  fairly  soluble 
in  chloroform,  ether,  carbon  bisulphide,  and  acetic  acid.  It  does  not 
sublime  on  heating,  and  cannot  be  distilled  in  a  current  of  steam. 
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When  photoauetho'il  is  heated  with  inetanitrobenzaldehyde  and 
acid-,  the  same  condensation  product  is  produced,  showing  that  photo- 
anethoil  is  a  true  polymeride  of  anetho'il.  W.  J.  P. 

Constitution  of  Quinone.  By  J.  U.  Nef  (Amer.  Chem.  J.,  13, 
422 — 428  ;  compare  Abstr.,  1890,  1270). — In  his  pre^-ious  paper 
(Abstr.,  1890,  1270),  the  author  pointed  out  that  Fittig's  formula  must 
represent  the  constitution  of  quinone.  It  has  been  asserted,  however, 
that  the  proof  that  quinone  dibromide  has  its  bromine  atoms  in  the 
ortho-position  is  not  absokite  (compare  Claus,  this  voL,  p.  44  ;  Nietzki, 
ihirl,  189;  Kehrmann,  ibid.,  432). 

The  analogy  between  the  behaviour  of  quinone  dibi'omide  and 
tetrabromide  towards  zinc-dust  and  acetic  acid  (Abstr.,  1890,  1272) 
and  the  behaviour  of  v.  Baeyer's  additive  products  of  hydrogenated 
terephthalic  acids  (Abstr.,  1888,  1069  ;  1889,  1176;  Annalen,  258, 
11)  is  such  that  there  can  be  little  doubt  that  these  compounds  are 
of  similar  constitution. 

Since  no  orthodibromoquinone  is  formed  when  hydrogen  bromide 
is  removed  from  quinone  tetrabromide  by  boiling  it  Avith  aqueous 
alcohol  (Abstr.,  1890,  1272),  the  hydrogen  bromide  must  be  split  off 
from  the  ortho-position,  and  it  is  rendered  highly  probable  that  the 
addition  of  bromine  takes  place  in  ortho-positious ;  the  exi.stence  of 
the  following  compounds  furnishes  absolutely  conclusive  proof  that 
this  is  the  case  : — • 

Quinone  dlchloride  [Oo  :  Cl^  =  1:4:2:3]  is  pale  yellow,  melts 
at  143°,  and  distils  unchanged. 

Quinone  tetrachloride  [Oo  :  CU  =  1  :  4  :  2  :  3  :  5  :  6]  is  colourless, 
sublimes  without  melting,  and  undecomposed. 

Qidnone  dichloride  dihromide  [O2 :  C12 :  Br.j  ^1:4:2:3:5:6]  is 
colourless,  and  melts  at  195°. 

The  properties  of  these  substances  are  similar  to  those  of  the  two 
bromine  additive  products  (Abstr.,  1890,  1272),  except  that  they  are 
more  stable.  That  the  constitution  of  the  dichloride  dibromide  is  as 
given  above,  and  not  Oo  :  CI3  :  Br,  =  1:4:3:6:2:5,  is  proved  by 
the  fact  that,  Avhen  boiled  with  alcohol  and  water,  it  yields  about 
equal  parts  of  meta-  and  para-chlorohromoquinone  of  the  constitution 
O2 :  CI :  Br  =  1:4:6:2  and  1:4:3:6"  respectively.  The  latter 
crystallises  in  plates  which  melt  at  172°,  the  former  in  needles  melt- 
ing at  113° ;  they  were  easily  separated  by  fractional  crystallisation 
from  ether,  in  which  the  para-compound  is  less  soluble.  The  direct 
synthesis  of  these  two  substances  in  the  following  ways  proves  that 
their  constitution  is  correctly  given  above. 

(a.)  Parachlorobromonitrobenzene  [NOo  :  CI  :  Br  =  1:2:5]  was 
reduced  by  zinc-dust  and  acetic  acid  to  chlorobromaniline  (m.p.  43°), 
which,  on  boiling  with  manganese  dioxide  and  sulphuric  acid,  gave 
parachlorobromoquinone,  identical  with  the  above  product  and  with 
Levy  and  Schultz's  chlorobromoquinone  (Ab.str.,  1882,  509). 

(fe.)  Chloroparanitrophenol  rOH:Cl:NOo  =1:2:4]  was  con- 
verted into  bromochloroparanitrophenol  [OH  :  CI  :  NOo  :  Br  =: 
1:2:4:6]  (m.  p.  138°)  and  then  reduced  with  tin  and  hydrochloric 
acid.     The   chlorobromamidophenol  thus  produced  was   boiled  with 
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manganese  dioxide  and  sulphuric  acid,  when  metachlorobromoquinone, 
identical  with  the  above,  was  obtained. 

If  quinone  dichloride  dibromide  has  its  chlorine  atoms  in  the  para- 
position  [2  :  5]  and  it  be  decomposed  by  aqueous  alcohol,  assumino' 
the  splittinof  off  of  halogen  hydride  to  take  place  in  great  part  from 
ortho-positions,  the  compound  produced  Avould  be  paradichloroquinone 
(m.  p.  164°)  since  the  chlorine  atoms  are  more  firmly  bound  than  the 
bromine  atoms.  Paradibromoqninone  (m.  p.  188°)  and  metachloro- 
bromoquinone are  the  other  possible  products.  As  a  fact,  however, 
neither  paradichloro-  nor  paradibromo-quinone  was  formed. 

If,  however,  the  quinone  dichloride  dibromide  have  the  constitution 
assigned  to  it  above,  and  halogen  hydride  be  split  off  from  para- 
positions,  only  orthochlorobromoquinoue  and  metachlorobromoquinone 
could  be  formed. 

The  addition  of  halogens  to  quinone  is  thus  proved  to  take  place 
in  ortho-positions,  and  the  splitting  off  of  halogen  hydride  also  to  take 
place  from  ortho-positions — facts  which  are  explicable  by  Fittio-'s 
formula  for  quinone,  but  will  not  uphold  Clans'  diagonal  ketone 
formula. 

The  publication  of  experimental  details  is  promised,  and  the  author 
concludes  with  the  observation  that  it  seems  probable  to  him  that  the 
convex'sion  of  quinol  into  quinone  is  accompanied  by  a  rearrange- 
ment of  the  valencies  of  the  carbon  atoms  forming  the  closed  chain 
(Nietzki,  loc.  cit.),  on  the  ground  that  neither  quinolcarboxylic 
acid,  tolylquinolcarboxylic  acid,  paradihydroxyterephthalic  acid,  nor 
the  ethyl  salts  of  these  acids,  can  be  oxidised  to  the  correspondino- 
quinones.  A.   G.  B. 


Euxanthone.  By  J.  Herzig  (Monatsh.,  12,  161 — ITl). — The 
author  has  studied  various  derivatives  of  euxanthone  with  the  object 
of  showing  its  relationship  to  quercetin.  Both  these  substances  are 
yellow,  but  yield  colourless  acetyl  derivatives  which  are  readily 
hydrolysed  by  treatment  with  sulphui'ic  acid. 

Euxanthone  ethi/l  ether,  CisHTO/OEt,  crystallises  from  alcohol  in 
long,  yellow  needles,  and  melts  at  144 — 14o°,  It  does  not  dissolve 
in  potash,  but  yields  an  unstable,  insoluble  salt  by  the  action  of 
alcoholic  potash ;  the  latter  resembles  the  corresponding  quercetin 
derivative,  and  readily  undergoes  dissociation  in  presence  of  water. 
Acetyl  euxanthone  ethyl  ether,  CiaHgAcOs'OEt,  crystallises  from  alcohol 
in  long,  colourless,  lustrous  needles,  and  melts  at  180 — 182°.  The 
compound  readily  yields  a  euxanthone  diethyl  ether,  Ci3H602(OEt)2, 
on  treatment  with  potash  and  ethyl  iodide.  Euxanthone  ethyl  ether 
is  formed  from  the  diethyl  derivative  when  the  latter  is  heated  with 
alcoholic  potash  in  a  sealed  tube  for  four  hours  at  130—150°.  An 
isomeric  inonethyl  etlier  is  obtained  by  treating  the  diethyl  derivative 
with  20  parts  of  concentrated  sulphuric  acid  for  three  hours  at  100°  ; 
it  crystallises  from  alcohol  in  colourless  needles,  melts  at  223 — 225°, 
and  is  readily  seluble  in  dilute  potash.  The  constitution  of  this 
compound  is  being  further  investigated.  The  existence  of  two  mon- 
ethyl  ethers  makes  it  appear  possible  that  euxanthone  may  exist;  in 
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,  ,       ,      ^         1     ^^C(OH)-C6H3-OH 
two  forms,   represented   by  the  formulai)  0<i        i  and 

CO<^p  Tr^/nTT'!^^"  or  it  may  be  that  the  hydroxyl  groups  occup}' 
difEerent  rehitive  positions  in  the  molecule.  That  there  is  consider- 
able difference  between  euxanthone  and  quercetin  is  proved  by  the 
fact  that,  -whilst  the  latter  is  readily  decomposed  by  alkalis,  euxanth- 
one is  unacted  on  when  heated  with  potash  at  l')0°  in  a  sealed  tube. 

J.  B.  T. 

Synthesis  of  Aromatic  Mercaptans.  By  G.  Lustig  (Gazzetta, 
21,  213— 216).— Leuckart  (Abstr.,  1890,  603)  has  shown  that  thio- 
phenols  may  be  prepared  by  the  action  of  potassium  ethyl  xanthate 
on  diazo- compounds.  The  author  finds  it  more  convenient  to  employ 
the  red  salt,  OH*CS*SK,  obtained  by  the  action  of  carbon  bisulphide 
on  caustic  potash  in  place  of  potassium  ethyl  xanthate. 

The  red  salt  obtained  by  digesting  1-4  grams  of  solid  potassium 
hydrate  with  excess  of  carbon  bisulphide,  is  dissolved  in  100  c.c.  of 
water,  heated  at  70 — 75",  and  a  solution  of  diazobenzene  chloride, 
prepared  from  20  grams  of  aniline,  slowly  run  into  it;  a  yellow  sub- 
stance is  thus  formed  which  decomposes  into  an  oil  with  evolution  of 
nitrogen.  The  oil  is  soluble  in  acetic  acid,  alcohol,  light  petroleum, 
and  ether,  but  insoluble  in  potash  and  dilute  acids  ;  no  analysis 
could  be  made,  as  the  oil  could  not  be  purified.  On  steam  distillation, 
it  yields  thiophenol  and  diphenyl  bisulphide.  When  boiled  with 
either  aqueous  or  alcoholic  potash  and  treated  with  acid,  the  oil  yields 
65 — 75  per  cent,  of  thiophenol. 

When  paramonacetylphenylenediamine  is  diazotised,  and  ti'eated 
with  the  red  salt  in  the  manner  just  described,  a  solid  product,  melt- 
ino-  at  115 — 120°,  is  formed  corresponding  with  the  oil  obtained  from 
diazobenzene  chloride.  This,  on  hydrolysis  with  1  raol.  of  alcoholic 
potash,  yields  paradithioacetylphenylamine,  and  with  2  mols.  paradi- 
thiophenjlamine,  compounds  which  were  recognised  by  the  reactions 
oiven  by  Leuckart.  W.  J.   P. 

Nomenclature  of  Compounds  containing  Two  Atoms  of 
Nitrogen  Linked  together.  By  T.  Curtius  (J.  pr.  Chem.  [2],  44, 
96 — 101). — The  necessity  for  a  systematic  nomenclature  for  hydrazine 
derivatives  and  for  fatty  diazo-compounds  has  been  evident  for  some 
time  past,  and,  with  the  object  of  avoiding  further  confusion,  the 
author  proposes  to  adopt  the  following  means  of  distinguishing- 
compounds  which  contain  two  nitrogen  atoms,  either  singly  or  doubly 
linked.  The  nomenclature  is  not  applicable  to  the  numerous  deriva- 
tives of  hydrazine  which  contain  several  carbon  atoms  united  with 
the  tAvo  nitrogen  atoms  in  the  form  of  a  "  ring."  (1.)  For  the  radicle 
IN'N!  the  term  azi-  is  proposed ;  this  being  written  -azine  at  the 
end  of  a  word.  (2.)  For  the  radicle  -NiN-  the  name  azo-  is  retained, 
but  is  written  -azone  at  the  end  of  a  word.  (3.)  The  partial  or 
■  complete  saturation  of  these  radicles  by  hydrogen  is  indicated  by 
the  prefix  hyclr-,  the  terms  becoming  hyJrazi-  or  hydrazo-,  or,  at  the 
ends  of  words,  -hydrazine  or  -hydrazoiie,  as  the  case  may  be.  All  known 


I 


NH<?i'  , 

Azoimido. 

Hydraziimide. 
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azo-,  diazo-,  and  hvdrazine-derivatives  can  readily  be  distinguished 
as  derivatives  eithei'  of  tlie  as  yet  unknown  hydrazone  or  diimide, 
NH!NH,  or  of  hydrazine,  Nlfj-NH;,  and  numerous  ai:)plicationsof  the 
proposed  nomenclature  ai-e  given  in  the  paper. 

The  substitution  of  the  azi-  and  azo-radicles  for  hvdrogen  in 
methane  and  ammonia  would  lead  to  the  formation  of  foui'3-membered 
rings,  one  of  which  only  has  hitherto  been  isolated,  although  deriva- 
tives of  all  four  have  been  ])repai-cd.  These  rings  are  distinguished 
thus : — 

CH.,<ii  ,  CH..<T^^  . 

N  NH 

AzomethykiK'        Ifvdi-aziiiiethjleae. 

As  an  instance  of  the  application  of  the  proposed  nomenclature, 
the  change  of  name  from  ethyl  diazoacetate  to  ethyl  azomethvlene- 
carboxylate  may  be  quoted.  W.   P.  W. 

Action  of  Benzylamine  on  Glycol  Chlorhydrin.  Bv  G. 
GOLDSCH.MIEDT  and  R.  Jauoka  (Monat-sh.,  12,  81 — bo). — When  mole- 
cular proportions  of  benzylamine  and  glycol  chlorhydrin  are  heated 
together  at  100°  in  a  reflux  apparatus,  a  vigorous  action  takes  place, 
and  the  contents  of  the  flask  become  dark-red.  On  cooling,  the  i^ro- 
duct  solidifies  to  a  yellow,  waxy  mass,  which  contains  benzylamine 
hydi'ochloride  and  hydroxyethylbenzylamine.  On  heating  the  latter 
with  hydrochloric  acid  at  170°  for  five  hours,  it  is  converted  into 
chlorethylbenzylamine  hydrochloride,  CH^PtrXH-CH/CHoCl,  which 
crystallises  in  white  needles,  melts  at  192"",  and  is  i-eadily  soluble  in 
water,  alcohol,  and  chloroform. 

When  the  yellow,  Avaxy  mass  is  heated  in  open  flasks  or  closed 
tubes   with  sulphuric    acid,  or   with  zinc   chloride,  benzylamine   and 

benzylmorplioline,  CHnPh'N<^p jr^ppj^-^O,  are  produced.     The  latter 

crystallises  in  slender  needles,  and  has  an  odour  resembling  that  of 
ammonia  ;  it  forms  a  hydrocldoride,  CnHisXOjHCl,  which  dissolves 
readily  in  water  and  in  alcohol,  and  melts  at  about  200°;  also  a 
jdatinocJiloride,  (CiiHi5NO)o,H,PtCl6,  which  is  only  sparingly  soluble 
in  water,  crystallises  in  reddish-yellow  needles,  and  decomposes  at 
192°. 

The  condensation  occurring  in  the  preparation  of  benzylmorpholine 
takes  place  between  two  hydroxy  1  groups  Avith  elimination  of  the 
elements  of  water,  and  not  between  chlorine  and  hydroxyl,  as  in  the 
syntheses  of  morpholine  derivatives  effected  by  Knoir  (Abstr.,  1^89 
1218).  G.  T.  M. 

Commercial  Pseudocumidine.  By  H.  KntiMER  (Ber.,  24,  2407 
— 2415). — The  author's  experiments  were  made  with  two  different 
specimens  of  commercial  pseudocumidine.  The  first,  melting  at  63^, 
yielded  durylonitrile  when  treated  by  Sandmeyer's  method;  whilst 
the  second,  melting  at  a  higher  temperature,  on  similar  treatment, 
gave  an  oil  having  a  strong,  phenolic  odour,  from  which  durylonitrile 
and  mesitylol,  melting  at  08 — 09°,  were  obtained. 
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Ctimohenzylamine,  C6H2Me3'CHo*NH2,  is  formed  exclusively  ou 
reducing  the  niti-ile  from  the  pseudocum^idine  melting  at  63°  by 
Ladenberg's  method  with  sodium  and  absolute  alcohol.  When  the 
reduction  is  complete,  water  is  added,  the  solution  acidified  with 
hydrochloric  acid,  the  alcohol  distilled  off,  and,  after  adding  an  excess 
of  potash,  the  base  is  driven  over  in  a  current  of  steam.  It  crystallises 
from  alcohol  in  gi-oups  of  long,  friable  needles,  melts  at  6-i'5°,  and  is 
sparingly  soluble  in  hot  water,  more  readily  in  alcohol  and  chloro- 
form. The  liydrocMorirJe,  CioHisTs^.HCl,  forms  short,  thick  prisms  and 
needles,  melts  at  240 — 242^^  with  decomposition,  and  is  fairly  soluble 
in  cold  water  ;  the  sulphate  forms  colourless  plates,  melts  at  238°,  and 
is  sparingly  soluble  in  water  ;  the  platinochlorirle,  (CioHi5X)2,H2PtCl6, 
is  a  reddish-yellow,  crystalline  powder  decomposing  at  208 — 209° ; 
the  merctirochloride,  CioHi5X,HHgCl3,  crystallises  in  needles,  melts 
at  141 — 142°,  and  is  sparingly  soluble  in  cold  water,  readily  in  hot; 
ih.e  pier  ate,  CioHi5N.C6Ho(N02)3"OH,  separates  from  hot  water  in  long, 
yellow  needles;  the  bisimithoiodide,  CioHi5X,HBil4,  is  a  microcrys- 
talline  powder,  readily  soluble  in  cold  alcohol ;  whilst  the  aurochloride 
decomposes  on  boiling  with  water. 

Gumohenzyl  alcohol,  CeHjMea'CHo'OH,  is  obtained  when  a  concen- 
trated solution  of  cumobenzylamine  hydrochloride  is  treated  with  a 
slight  excess  of  the  theoretical  quantity  of  sodium  nitrite  in  the  cold, 
the  solution  being  finally  heated  for  a  short  time  on  the  water-bath. 
The  aqueous  liquid,  on  the  surface  of  which  a  dark-coloured  oil  floats, 
is  extracted  with  ether  when  cold,  and  the  oily  residue  obtained  on  dis- 
tilling the  ethereal  solution  is  dissolved  in  hot  alcohol,  and  repeatedly 
recrystallised,  when  the  compound  is  obtained  in  pale-yellow  needles. 
It  melts  at  168°,  and  is  almost  insoluble  in  water,  more  easily  in 
alcohol  and  ether. 

Hemvnellihenzylamine,  C6H2Me3-CH2'NH2,  was  obtained  as  chief 
product  from  the  pseudocumidine  of  higher  melting  point,  and  is 
isolated  in  the  same  manner  as  curaobenzylamine  (see  above),  but,  as 
it  is  more  soluble  in  water,  the  distillate  obtained  on  driving  the  base 
over  with  steam  must  be  extracted  with  ether.  The  ethereal  solution 
is  distilled,  and  the  crude  base  converted  into  the  hydrochloride,  from 
which  the  pure  base  is  obtained  on  decomposition  with  potash  and 
crystallisation  from  hot  water.  It  forms  small  plates  having  a  silvery 
lustre,  but  these  change  to  an  amorphous  powder  when  kept  in  the 
desiccator,  audit  then  melts  at  123°.  The  hydrochloride  forms  delicate 
needles,  melts  at  270°,  and  is  sparingly  soluble  in  cold  water  and  in 
alcohol  ;  the  platinocliloride  separates  from  hot  dilute  hydrochloric 
acid  in  rhombic  dodecahedra  and  melts  at  219 — 220° ;  the  aurochloride, 
CioHi5X,HAuCl4,  crystallises  from  boiling  water  containing  hydro- 
chloric acid  in  garnet-red  prisms,  and  melts  at  162 — 16.3°  with  de- 
composition ;  the  mercurocliloride  forms  a  felt-like  mass  of  needles, 
and  melts  at  240—241°  ;  Avhilst  the  picrate  separates  from  alcohol  in 
long,  yellow  needles,  and  melts  at  239'5°  with  partial  decomposition. 
Potassium  bismuth  iodide,  potassium  cadmium  iodide,  and  iodine 
•dissolved  in  potassium  iodide  solution  yield  sparingly  soluble  deri- 
vatives. 

Hemirnellihenzyl    alcohol,   CcHsMes'CHo'OH,   is  prepared  from  the 
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last-described  amido-compound  by  a  process  similar  to  that  used  for 
cumobenzyl  alcohol  (see  above)  ;  it  crystallises  from  dilute  alcohol 
in  long  needles,  melts  at  78",  and  is  sparingly  soluble  in  water, 
I'eadily  in  alcohol  and  ether. 

Hemimellibenzaldehyde,  C6HiMe:,'C0H,  is  obtained  when  the  alcohol 
is  suspended  in  dilute  sulphuric  acid,  and  a  dilute  solution  of  the  cal- 
culated quantity  of  potassium  dichromate  dropped  in.  After  remain- 
ing at  the  ordinary  temperature  for  several  houi\s,  it  is  steam  distilled, 
and  the  solid  distillate  crystallised  from  dilute  alcohol ;  it  forms 
needles,  melts  at  52°,  and  exhibits  all  the  reactions  of  an  aldehyde. 

The  nitrile  obtained  from  the  pseudocumidine  of  higber  meltincr 
point,  on  hydrolysis  with  alcoholic  potash,  gave  durylic  acid  meltino' 
at  149 — ISC'  and  a-isodurylic  acid  melting  at  203";  these  were 
separated  by  fractional  crystallisation  of  their  potassium  salts. 

The  author  has  prepared  pseudocumidine  melting  at  63°  by  treat- 
ing the  commercial  substance  with  nitric  acid,  as  directed  by  Hof  mann, 
but  this  yielded  (by  Sandmeyer's  method)  mesitylol  and  a  cyanide, 
from  which  the  two  last-mentioned  acids  were  obtained.  This  can 
only  be  explained,  if  Hofmann's  method  is  trustworthy,  by  assuming 
a  migration  of  the  methyl  groups,  but,  if  otherwise,  the  commercial 
base  would  appear  to  be  a  mixture  of  pseudocumidine  and  mesidine ; 
hemimellidine  must  also  be  considered  as  a  constituent,  and,  indeed, 
the  latter  must  have  been  present  in  considerable  quantity  in  the 
above-mentioned  commercial  base  melting  at  the  higher  temperature. 

A.  R.  L. 

Action  of  Ammonia  on  Ortho-xylylene  Bromide.  By  M. 
ScHOLTZ    {Ber.,    24,    2402 — 2407). — Di-xyhjleneammonium     hromide, 

C6H4<^p,TT'^NBr<\pTT">C6H4,    is    obtained    when     ortho-xylylene 

bromide  (3  grams)  is  heated  at  120^  with  10  times  its  weight  of  con- 
centrated ammonia ;  it  forms  large,  prismatic  crystals,  is  not  decom- 
posed when  boiled  with  potassium  hydroxide  solution,  but  when 
shaken  with  an  excess  of  silver  oxide  and  the  filtrate  evaporated, 
deliquescent  crystals  of  the  hydroxide,  X(CsH8)2*OH,  remain.  This 
has  all  the  properties  of  an  ammonium  hydroxide,  its  solutions  having 
a  strongly  alkaline  reaction,  absorbing  carbonic  anhydride,  and 
liberating  ammonia  from  ammonium  chloride  on  boiling ;  it  furnishes 
the  first  example  of  an  ammonium  base  with  two  bivalent  alcohol 
radicles.  The  aitrochloride,  Ci6Hi6X,AuCl4,  forms  delicate  needles, 
melts  at  197°,  and  is  very  sparingly  soluble ;  the  platinochluride, 
(Ci6Hi6N)2,PtCl6,  melts  at  249 ',  and  is  almost  insoluble  in  boiling 
water ;  whilst  the  Diercurochloride  has  the  composition 

C:6Hi6NCl,2HgCl,. 

The  iodide,  ^(CsHs)^!,  separates  when  the  hydroxide  is  neutralised 
with  hydriodic  acid ;  it  crystallises  in  long  needles,  and  is  much  less 
soluble  than  the  bromide.  The  periorZiVZe,  N(C8Hg)2l3,  .separates  as  a 
brown  precipitate  when  solution  of  iodine  in  hydi'iodic  acid  is  added 
to  an  aqueous  solution  of  the  iodide  ;  this  crystallises  from  alcohol  in 
violet  needles  having  a  metallic  lustre ;  whilst  the  perbrumide  forms 
small,  golden-yellow  plates,  and  is  very  unstable. 

VOL.    LX.  4   X 
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Ortho-xvlylene  bromide  reacts  witli  ammonia,  even  at  100°;  when, 
liowever,  the  temperature  is  raised  above  120°,  an  oily  product  yielding 
a  crj'stalline  base  on  purification  is  obtained.  The  latter  is  advantaofe- 
ously  prepared  by  heating  di-xylylene  ammonium  bromide  for  eight 
hours  in  a  sealed  tube  at  170°.  It  is  a  secondary  base  of  the  composi- 
tion CsHpX,  crystallises  from  alcohol  in  long  needles,  melts  at  79 — 80°, 
and  distils  without  decomposition  between  130°  and  135°  under  a 
pressure  of  12  mm.  It  forms  two  hydrochlorides,  (C8H,X)o,HCl  and 
CgHgX.HCl,  which  are  obtained  when  the  base  is  suspended  in  water 
and  hydrogen  chloride  passed  through  the  mixture  until  the  base  just 
dissolves  ;  the  picraie,  CsH9X,C6H3N307,  crystallises  in  yellow  needles  ; 
a  hydrohromide,  (CeH9lN')o,HBr,  was  also  obtained.  An  ammonium 
iodide,  CeHgNMciI,  is  formed  when  the  base  is  treated  with  methyl 
iodide.  The  fact  that  the  base  forms  two  series  of  salts  indicates  that 
its  molecular  formula  is  twice  that  above  given,  and  this  was  confirmed 
by  a  determination  of  the  molecular  weight  by  Raoult's  method, 
employing   phenol    as    solvent.     It  appears,   therefore,  to   have   the 

constitution  C6H4<gjj-.-j^jj_^g-J>C6H4. 

W  hen  either  meta-  or  para-xylylene  bromide  are  heated  -with 
ammonia  at  100°,  a  yellow,  amoi'phous,  non-nitrogenous  substance, 
containing  bromine,  is  formed  ;  this  is  insoluble  in  every  solvent  which 
was  tried  ;  even  when  it  is  purified  by  washing  with  acids  and  alcohol, 
it  did  not  yield  concordant  results  on  analysis.  A.  R.  L. 

Ladenburg's  Method  for  Distinguishing  Orthodiamines.  By 
G.  Mazzaka  and  A.  Leoxardi  (Gaz~etta,  21,  256). — In  the  communica- 
tion an  abstract  of  which  appears  on  p.  1364,  it  was  shown  that  on 
heating  diamidothyniol  hydrochloi'ide  with  benzaldehyde,  hydrogen 
chloride  is  evolved  below  100^,  the  ortho-position  of  its  hydroxyl 
relatively  to  an  arnido-group  allowing  it  to  behave  like  an  orthodiamido- 
compound,  giving  rise  to  a  benzenyl  derivative.  Diamidocarvacrol 
hydrochloride  [Me  :  OH  :  K'Ho,HCl  :  Pr  :  KHo.HCl  =  1:2:3:4:5] 
and  orthamidophenol  hydrochloride  also  evolve  hydrogen  chloride  on 
heating  at  100°  with  benzaldehyde,  probably  owing  to  the  formation 
of  the  corresponding  benzenyl  derivatives.  Ladenburg's  criterion  for 
orthodiamines  (Abstr.,  1878,  571),  which  depends  on  the  evolution  of 
hydrogen  chloride  on  heating  with  benzaldehyde  at  100°,  is,  therefore, 
not  characteristic  of  those  compounds,  and  is  satisfied  by  orthamido- 
phenols,  and  by  those  diamidophenols  which  have  the  hydroxyl 
groups  iu  the  ortho-position  with  respect  to  an  amido-groiip. 

S.  B.  A.  A. 

Constitution  of  Isomeric  Oximes.  By  G.  Mixrxxi  (Gazzetta, 
21,  113 — 136). — The  author  criticises  adversely  the  current  theories 
of  the  isomerism  of  oximes,  and  considers  that  the  isomerism  may 
be  satisfactorily  explained  without  the  assumption  of  space  formulaB  ; 
he  regards  the  conversion  of  one  oxime  into  its  isomeride  as  due  to 
the  formation  and  subsequent  decomposition  of  an  intermediate 
additive  product  with  the  agent  producing  intramolecular  change. 
Thiis  the  conversion  of  a-  into  /3-benzaldoxime  may  be  represented  as 
follows : — 
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II  .1  I         .  I         >N*OH. 

/C-CHIN-'OH  /C:CH-N--OH  /C:CH 

a-group.  Intermediate  product.  )3-group. 

The  existence  of  a-,  ft-,  and  7-benzildioximes  is  explained  in  a 
similar  manner. 

The  absence  of  isomeridcs  among  the  fatty  oximes  is  attributed  to 
the  unfavourable  distribution  of  the  atomic  bonds  among:  the  carbon 
atoms  contiguous  to  the  oximido-group.  W.  J.  P. 

Note. — A  reply  to  this  paper  has  been  published  by  Hantzsch 
(this  vol.,  p.  823),  and  Cramer  has  obtained  isomeric  oximidosuccinic 
acids  (this  vol.,  p.  824).  W.  J.  P. 

Action  of  Hydrazine  Hydrate  on  Ketones  and  Ortho- 
diketones.  By  T.  Cnnius  and  K.  Thux  (J.  pr.  Chem.  [2],  44, 
161 — 186). — When  hydrazine  hydrate  (1  mol.)  is  added  to  a  ketone 
(2  mols.),  derivatives  of  azimethylene,  CHo'NiN'CHo,  ketazines,  are 
obtained ;  these  compounds  are  more  stable  on  heating,  or  vy^hen 
heated  with  reducing  agents,  than  the  aldazines  (Abstr.,  1889,  393), 
but  less  so  with  dilute  acids ;  they  are  not  decomposed  by  hot 
alkalis,  do  not  reduce  Fehling's  solution,  and  only  act  on  ammoniacal 
.silver  solution  on  protracted  boiling  (see  below). 

Bidimethylazimetliylene,  C]\le2!x>r'N!CMe2,  is  obtained  by  gradually 
adding  hydrazine  hydrate  (10  grams)  to  cooled  acetone  (22  grams). 
The  product  is  dried  over  potash  and  fractionated,  when  nearly  the  whole 
passes  over  at  131°,  the  yield  being  16'o  grams.  It  is  a  transparent, 
highly  refractive  liquid  of  a  penetrating  odour,  and  has  a  sp.  gr.  of 
0"8365  at  21"5°  ;  it  is  miscible  in  all  proportions  with  water,  alcohol, 
and  ether ;  minei-al  acids  and  also  picric  acid  decompose  it  in  the 
cold  into  hydrazine  and  acetone. 

Bimethylethylazim ethylene,  CMeEtlN'NICMeEt,  is  formed  on  adding 
hydrazine  hycU'ate  (10  grams)  to  methyl  ethyl  ketone  (27  grams)  ; 
heat  is  developed,  causing  the  mixture  to  boil ;  it  is  purified  as  in  the 
case  of  the  dimethyl  derivative.  It  boils  at  167 — 172°  (at  75°  under 
a  pressure  of  12  mm.),  and  closely  resembles  the  dimethyl  derivative, 
but  has  a  less  intense  odour,  and  is  more  sparingly  soluble  in  water  ; 
its  sp.  gr.  is  0'8335  at  24°, 

BimetJiylpropylazimethylene,  CMePrlN'lN'iCMePr,  is  prepared  from 
methyl  propyl  ketone.  It  boils  at  195 — 200°  (at  95°  under  a  pres- 
sure of  12  mm.),  is  sparingly  soluble  in  water,  and  has  an  odour 
recalling  that  of  peppermint ;  its  sp.  gr.  is  0'8335  at  24°. 

Bimethylhexylazimethyleue,  CeHjs'CMeiN'lS'iCMe'Cellis,  prepared 
from  methyl  hexyl  ketone,  is  a  pale-yellow  oil  of  a  basic  odour ;  its 
sp.  gr.  is  0-8300  at  24°,  and  it  boils  at  286—290°  (at  150°  under  a 
pressure  of  12  mm.). 

Bidiethylazimethylene,  CEtoiN-NlCEto,  from  diethyl  ketone,  boils  at 
190 — 195°  (at  92°  under  a  pressure  of  12  mm.).  Its  odour  resembles 
that  of  the  dimethyl  derivative,  and  its  sp.  gr.  is  0836  at  24°. 

Bimetliylphemjlazimethylene,  CMePh!N"*N*CMePh,  formed  when 
hydrazine  hydrate  is  heated   with  acetophenone  in  a  sealed  tube  at 

4  a;  2 
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100°  for  12  hours.  The  solid  product  when  crystallised  from  alcohol 
yields  anisotropic  prisms.  It  melts  at  121°,  boils- above  360''  without 
decomposition,  and  is  easily  soluble  in  hot  alcohol,  sparingly  in  cold, 
and  insoluble  in  water. 

Curtius  has  already  suggested  (Abstr.,  1889,  1157)  that  the  com- 
pounds obtained  from  benzile  and  hydrazine  hydrate  probably  contain 
the  group  NH'XH,  and  the  present  experiments  support  this.  The 
authors  have  now  submitted  these  compounds  to  a  closer  examination, 
and  reo-ard  them  as  derivatives  of  hydrazimethylene ;  they  have  also 
studied  similar  derivatives  of  other  orthodike tones  (compare  also 
this  vol.,  p.  1350). 

Bimefhylbihydrazimethylene,  X.Ho'.CMe-CMeiXoHo,  is  produced  by 
gradually  adding  hydrazine  hydrate  (2-5  grams)  to  diacetyl  (2  grams) 
with  cooling.  When  half  the  hj'drate  has  been  added,  the  melt 
solidifies,  probably  owing  to  the  formation  of  the  monhydi-azi-deriva- 
tive,  so  that  it  is  necessary  to  heat  the  mixture  whilst  the  rest  of  the 
hvdrazine  is  being  added.  The  solid  product  crystallises  from  alco- 
hol in  colourless,  lustrous  prisms,  melts  at  158°,  and  is  very  easily 
soluble  in  hot  alcohol,  sparingly  in  cold  water  and  in  benzene.  Its 
aqueous  solution  has  a  neutral  reaction,  and,  on  addition  of  silver 
nitrate,  yields  a  silver  salt  which  quickly  reduces  ;  the  compound  is 
decomposed  by  acids  in  the  cold,  but  is  ver^-  stable  towards  alkalis  ; 
it  reduces  Fehling's  solution  in  the  cold. 

Dimethylaziethane,  ,^    i      ^l  ,  is  obtained  when  hydrazine   hydrate 

acts  on  diacetyl  in  molecular  proportion,  and  is  of  interest  as  the 
first  example  of  a  compound  formed  by  the  condensation  of  1  mol.  of 
hydrazine  with  two  ketonic  groups.  It  separates  from  boiling 
benzene  as  a  dull-yellow,  microscopic  powder,  melts  at  270°,  and  is 
sparingly  soluble  in  boiling  alcohol  and  benzene,  and  almost  insoluble 
in  water ;  it  becomes  electrical  when  rubbed. 

Benzoylphenylhydrazimethijlene,         I  >CPh-COPh,  is  formed  from 

hydrazine  hydrate  and  benzile  in  molecular  proportion;  hydrazine 
hydrate  (6  grams)  is  added  to  a  hot  alcoholic  solution  of  benzile 
(20  grams),  and  the  mixture  boiled  for  some  minutes.  The  product 
(20  grams)  is  collected  and  washed  with  alcohol ;  it  forms  white, 
crystalline  scales,  melts  at  151°  with  decomposition,  and  is  sparingly 
soluble  in  cold  water,  easily  in  hot  alcohol.  When  distilled  under  a 
pressure  of  30  mm.,  it  boils  at  220°,  and  yields  a  distillate  solidifying 
to  a  crystalline  mass,  which  was  identified  as  phenyl  benzyl  ketone 
(deoxybenzoi'n). 

Benzoylisobemaldcuine,  CHPh<  I  >CPh-COPh,  is  produced  when 

benzaldehyde  is  heated  with  twice  its  weight  of  benzoylphenyl- 
hydrazimethylene  on  the  water-bath  for  a  short  time  ;  the  viscid 
product  soon  becomes  crystalline,  and  is  spread  on  a  tile,  and  crystal- 
lised from  benzene,  when  it  is  obtained  in  large,  nodular  aggregates  ; 
it  is  deposited  from  boiling  alcohol  in  small,  yellow,  lustrous  prisms, 
melts  at  150°,  and  boils  with  decomposition  at  300°  under  a  pressure 
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of  80  mm.  It  is  insoluble  in  water,  sparingly  soluble  in  boiling  alco- 
hol, and  easily  in  boiling  benzene. 

When  a  mixture  of  benzoylisobenzaldazine  (10  grams)  and  hydi^- 
azine  hydrate  (2  grams  ;  1  mol.),  moistened  with  alcohol,  is  heated 
in  a  sealed  tube  for  4 — 5  hours,  white  needles  melting  at  131 — 139°, 
and  a  clear  oil  having  an  odour  recalling  that  of  soap-lye,  are  ob- 
tained ;  the  former,  on  repeated  crystallisation  from  boiling  benzene, 
yields  benzoylphenylhydrazimethylene,  and  a  compound  melting  at 
147°  which  is  perhaps  diphenylbihydrazimethylene ;  the  formation  of 
tolane  on  oxidation  was  not,  however,  observed  with  this  (see 
below)  ;  whilst  the  oil,  which  contains  the  benzalhydrazine 

CHPh:X-NH2, 

on  boiling  for  a  short  time  with  cinnamaldehyde,  is  converted  into 
cinnamalbenzaldazine,  CHFh'.'Si'.CIl'Cil'CilFh  ;  this  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  114°.  The  benzalhydrazine  is  a 
very  unstable  compound,  and  decomposes  in  the  presence  of  water 
even  in  the  cold  into  benzaldazine  and  hydrazine,  thus : — 

2CHPh:x-XH2  =  CHPh:x,:cHPh  -f  n^h^. 

The  action  of  hydrazine  hydrate  on  benzoylisobenzaldazine  is  there- 
fore probably  represented  thus  : — 

2CHPh<T>CPh-C0Ph  -f  2X,H,  =  CHPhiNaiCHPh  -l- 

-^>CPh-CPh<^^. 
HX  XH 

X 

Bemoylphenylazomefhyleue,  "i^CPh'COPh,  is  formed  when  benzoyl- 
phenylhydrazimethylene is  suspended  in  benzene  and  shaken  for  half 
an  hour  with  the  calculated  quantity  of  mercuric  oxide;  the  orange 
solution  is  decanted  from  the  mercury,  evaporated,  and  the  com- 
pound crystallised  from  ether,  when  it  is  obtained  in  orange-red, 
transparent  tablets  ;  the  yield  is  quantitative  ;  it  melts  at  63°  with 
decomposition,  and  also  decomposes  when  boiled  with  water  or  when 
treated  in  the  cold  with  mineral  acids  or  an  alcoholic  solution  of 

iodine. 

TTX  XTT 

Diphenylbihydrazimetlujlene,        '  ]>CPh'CPh<^  I      ,  is  prepared  by 

heating  benzile  (5  grams)  with  hydrazine  hydrate  (3  gram&)  iu  a 
sealed  tube  at  100°  for  10  hours.  The  product  crystallises  ivoxa. 
alcohol  in  long,  colourless  needles,  melts  at  147°,  and  decomposes  at 
190°  ;  it  remains  unaltered  on  exposure  to  the  air  or  light,  but  is 
decomposed  by  acids  in  the  cold.  When  boiled  with  acetic  anhydride, 
it  yields  a  colourless  powder  which  melts  at  238^. 

Asymmetrical  cUbeiizylaziiie,  CHoPh'CPhiX'NiCPh'CHzPh,  is  ob- 
tained when  diphenylbihydrazimethylene  is  heated  for  12  hours  at  200° 
under  reduced  pressure  ;  on  adding  alcohol  to  the  greenish,  oily  pro- 
duct, a  yellow  powder  sepai^tes  ;  this  is  collected,  washed  with  alcohol, 
and  crystallised  from  boiling  alcohol,  when  it  forms  lustrous,  yellosv 
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needles  whicli  melt  at  161 — 162^^.  It  is  sparingly  soluble  in  boiling 
alcohol,  readily  in  benzene,  and  insoluble  in  boiling  water.  The 
compound  gives  a  white  precipitate  with  silver  nitrate,  and  it  is  not 
attacked  when  its  solution  in  benzene  is  boiled  with  mercuric  oxide. 
When  dibenzylazine  is  boiled  with  sulphuric  acid,  it  is  hydrolysed, 
phenyl  benzyl  ketone  passing  over  with  the  steam,  whilst  hydrazine 
sulphate  remains  behind.  When  dipheuylbihydrazimethylene  is 
suspended  in  benzene  and  treated  with  mercuric  oxide,  it  yields 
tolane,  thus : — 

^?!>CPh-CPh<T^  +  0.  =  CPhiCPh  +  2X2  +  2H,0. 

A.  R.  L. 
Action  of   Hydrazine  Hydrate    on  Benzophenone.    By  T. 

CuETius  and  F.  Rauterbkrg  (/.  pr.  Ghem.  [2],  44,  192— 207).— The 
compound  obtained  from  hydrazine  hydrate  and  benzophenone 
exhibits  no  analogy  to  the  derivatives  prepared  by  Curtius  and  Thun 
from  other  ketones  (preceding  abstract)  ;  the  authors  conclude  from 
its  general  reactions  that  it  contains  the  group  X-NH  (see  below). 

Dijphenyhnethylenehydrazine,  CPh.lN'NHo,  is  obtained  by  heating 
hydrazine  hydrate  (1"8  grams)  with  benzophenone  (5  grams)  and 
absolute  alcohol  (1  gram)  in  a  sealed  tube  at  150°  for  six  hours,  and 
crystallising  from  a  little  alcohol  ;  the  yield  is  almost  quantitative. 
It  forms  stout  prisms  several  ceutimeti'es  in  length,  melts  at  98°,  and 
boils  undecomposed  at  225 — 230°  under  a  pressure  of  55  mm.  It  is 
insoluble  in  water  and  in  alkalis,  but  readily  soluble  in  ether,  ben- 
zene, hot  alcohol,  dilute  sulphuric  acid,  and  glacial  acetic  acid ;  on 
adding  an  alkali  to  its  solution  in  acids,  it  is  reprecipitated.  It  yields 
a  metallic  mirror  when  heated  with  alcoholic  silver  solution,  but  only 
produces  a  slight  reduction  with  Fehling's  solution ;  after  being 
heated  with  dilute  sulphuric  acid,  however,  the  latter  is  immediately 
reduced.  The  molecular  weight  determinations  by  Raoult's  method, 
employing  benzene  as  solvent,  gave  a  mean  value  of  ISl'S.  When  the 
base  is  mixed  with  an  excess  of  dilute  sulphui-ic  acid  and  steam  dis- 
tilled, ether  extracts  benzophenone  frora  the  distillate,  whilst  hydr- 
azine sulphate  can  be  obtained  from  the  residue.  The  hydrochloride, 
CPh2X'2H2.HCl,  may  be  prepared  by  passing  dry  hydrogen  chloride 
into  an  ethereal  solution  of  the  base  ;  it  forms  white  needles,  melts 
at  183°,  and  is  very  readily  soluble  in  water ;  it  decomposes  in  aqueous 
solution,  or  in  the  dry  state  when  exposed  to  the  air,  yielding  bidi- 
phenylazimethylene  (see  below)  ;  the  nitrite,  obtained  by  passing 
nitrous  acid  into  an  ethereal  solution  of  the  base,  decomposes  in  a 
manner  similar  to  the  hydrochloride.  The  acetyl  derivative, 
CPh2!K''N'HAc,  prepared  by  treating  the  base  (2  grams)  with  acetic 
anhydride  (0'8  gram),  separates  from  ether  in  white  prisms,  melts  at 
107°,  and  is  easily  soluble  in  alcohol,  ether,  and  benzene ;  it  is  not 
attacked  when  its  benzene  solution  is  boiled  with  mercuric  oxide,  and 
the  compound  remains  unaltered  when  heated  with  acetic  anhydride 
at  150°.  The  benzoyl  derivative,  CPha'.N'XHBz,  obtained  by  gently 
heating  the  base  with  benzoic  chloride,  crystallises  in  colourless 
prisms,  melts  at  116'5°,  and  is  readily  soluble  in  alcohol  and  ether. 


I 
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Bidiphenylazimethylene  or  diphenylketazine,  CPhoiN'NiCPho,  is  best 
prepared  by  treating  diphenylmethylenehydrazine  (3  grams)  with  a 
solution  of  iodine  (2  grams)  in  alcohol  (10  grams),  washing  the  pro- 
duct with  alcohol,  and  crystallising  two  or  three  times  from  absolute 
alcohol.  It  forms  small,  bright  yellow,  transparent  prisms,  melts 
at  162'',  distils  undecomposed,  and  is  somewhat  sparingly  soluble  in 
boiling  alcohol,  more  readily  in  ether  and  benzene,  but  insoluble  in 
alkalis  and  ammonia.  Molecular  weight  determinations  by  Raoult's 
method,  employing  benzene  as  solvent,  gave  a  mean  value  of  3179. 
When  boiled  with  dilute  sulphuric  acid  for  three  hours,  the  compound 
dissolves,  and  on  steam  distilling  the  solution,  beuzophenone  passes 
over,  whilst  hydrazine  sulphate  remains  in  the  residue.  Bidiphenyl- 
azimethylene is  also  formed  when  diphenylmethylenebydrazine  is 
distilled  under  diminished  pressure.  2CPh2:X-XHo  =  CPhoJX-XiCPh. 
+  X2H1  (see  also  below). 

Dipheayhnethylenttt'trazone,  CPh2!X'X;X*X'CPh2,  is  obtained  by 
allowing  a  cooled  solution  of  diphenylmethylenebydrazine  to  I'emain 
in  contact  with  somewhat  more  than  the  calculated  quantity  of  mer- 
curic oxide  for  2-4  hours,  shaking  at  intervals.  The  solution,  which 
hrst  acquii'es  a  yellow  colour  and  then  becomes  red,  is  quickly  evapo- 
rated to  dryness  by  a  current  of  air;  the  residual  deep-red  oil  solidifies  to 
a  mass  of  needles  when  cooled.  The  compound,  which  melts  at  the  tem- 
perature of  the  room,  is  readily  soluble  in  alcohol,  ether,  and  benzene. 
On  exposure  to  the  air  for  several  days,  either  by  itself  or  in  benzene 
solution,  it  decomposes  into  diphenylketazine  and  nitrogen ;  this  de- 
composition is  effected  in  a  few  hours  when  the  benzene  solution  is 
boiled.  Diphenylketazine  is  likewise  produced  when  the  tetrazone 
is  treated  with  iodine,  bromine,  or  hydrogen  chloride  in  an  indifferent 
solvent.  If,  however,  a  benzene  solution  of  the  teti-azone  is  treated 
with  hydrogen  bromide,  diphenylketazine  separates  and  is  removed, 
whilst  the  tiltrate  on  evaporation  in  a  vacuum  yields  an  oil  which 
soon  solidifies ;  this,  after  crystallisation  from  ether,  forms  colourless 
prisms,  melts  at  3S°,  and  is  readily  soluble  in  benzene,  ether,  and 
alcohol ;  it  was  proved  to  be  diphenylbromomethaue,  which,  according 
to  Friedel  and  Balsohn  (Abstr.,  1880,  558),  melts  at  45"". 

Dipkenylmethylenebenzaldaziae,  CPhjiX'NiCHPh,  is  formed  with 
development  of  heat  when  diphenylmethylenebydrazine  (2  grams) 
and  benzaldehyde  (1*1  grams)  are  mixed,  or  better  when  the  two 
are  shaken  together  in  molecular  proportion  in  the  presence  of  a  few 
drops  of  alkali ;  it  crystallises  from  alcohol  in  tufts  of  sulphui'-yellow 
needles,  melts  at  75°  with  partial  decomposition,  and  is  readily  soluble 
in  ether  and  alcohol,  but  insoluble  in  water.  Diphenylmethylene- 
cinnamaldazine,  CPhilX'XICH'CHiCHPh,  is  prepared  in  the  same 
manner  from  diphenylmethylenehydrazine  and  cinnamaldehyde  ;  it 
forms  lemon-yellow  needles,  melts  at  98°,  and  is  readily  soluble  in 
alcohol,  ether,  and  benzene,  Diphenylmethylenehydrazine  and  chloral 
react  with  formation  of  diphenylketazine. 

Diphenyldimethylazimethyiene^  CPhaiX'XICMeo,  is  obtained  on  heat- 
ing diphenylmethylenehydrazine  (3  grams)  with  acetone  (1  gram) 
for  an  hour  on  the  water-bath  in  a  refl.ux  apparatus ;  the  oily  product 
solidities,  and  on  being  crystallised  from  ether  forms  yellowish-greeu 
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crystals,  melts  at  60'5°,  is  readily  soluble  in  alcohol,  ether,  and  ben- 
zene, and  remains  unaltered  when  its  solution  in  benzene  is  boiled 
■nitli  mercuric  oxide. 

Biphenylmethylcinnamaldazimetliylene,  CPhnlN-NlCMe'CHiCHPh, 
is  formed  from  diphenylmethylenehydrazine  and  benzylidineacetone  ; 
it  separates  from  ether  in  yellow  prisms,  melts  at  126°,  and  is  readily 
soluble  in  alcohol,  but  insoluble  in  water. 

Diphenyhnethijlp'henylazimet'hylene,  CPh2!I^*iS'!CMePh,  is  prepared 
by  heating  diphenylmethylenehydrazine  with  acetophenone  in  a  sealed 
tube  at  160°  for  six  hours  ;  it  crystallises  from  alcohol  in  lustrous, 
golden-yellow  prisms,  melts  at  105°,  distils  without  decomposition, 
and  is  readily  soluble  in  ether,  alcohol,  and  benzene.  Bidiphenylazi- 
methylene  (diphenylketazine),  CPhoiN'XiCPho  (see  above),  is  formed 
when  diphenylmethylenehydrazine  and  benzophenone  are  heated 
together  in  molecular  proportion  in  a  sealed  tube  at  150°. 

A.  R.  L. 

Action  of  Hydrazine   Hydrate  on  Isatin  and  Phenols.    By 

T.  CuRTius  and  K.  Thix  (/.  pr.  Ghem.  [2],  44,  187— 191).— fl'T/^^mz- 

isatin,  N<^    X  ^  ^^C<]  I      ,  is  obtained  when  isatin  (20   grams)  is 

dissolved  in  hot  absolute  alcohol  (200°  c.c),  hydrazine  hydrate 
(7  grams)  added,  and  the  mixture  boiled  for  an  hour.  When  cold, 
the  product  is  collected,  washed  with  alcohol,  and  recrystallised 
from  the  same  solvent.  It  sepai-ates  from  boiling  water  in  pale- 
yellow  needles,  or  from  boiling  alcohol  in  dull,  straw-yellow  plates, 
melts  at  219°,  and  is  very  sparingly  soluble  in  boiling  water,  alcohol, 
ether,  and  benzene.  It  behaves  both  as  an  acid  and  a  base.  On 
adding  silver  nitrate  to  its  ammoniacal  solution,  a  red  salt  separates 
which  darkens  quickly,  but  on  boiling  its  aqueous  solution  with  silver 
nitrate,  a  metallic  mirror  is  produced.  It  is  decomposed  by  boiling 
with  mineral  acids,  and  its  solution  in  sodium  hydroxide  gives  a 
yellow  precipitate  with  Fehling's  solution.  When  hydrazisatin  is  dis- 
tilled under  a  pressure  of  90  mm.,  it  boils  at  255°,  and  oxindole  passes 
over ;  the  yield  after  redistilling  under  a  pressure  of  73  mm.  (b.  p. 
227°)  is  60  per  cent.  When  a  solution  of  hydrazisatin  in  benzene  is 
boiled  with  mercuric  oxide,  an  azo-derivative  is  obtained  as  a  brownish- 
red  powder  which  deflagi*ates  on  heating. 

Tlienoldiammonium,  XoHiPh'OH  (r),  is  formed  Avhen  hydrazine 
hydrate  is  poured  over  dry  phenol ;  it  melts  at  55 — 57°,  but  decomposes 
even  when  dried  in  the  desiccator,  and  could  not  therefore  be  analysed. 

Hydrazine  hydi-ate  acts  with  explosive  violence  on  quinone  with  the 
formation  of  quinol,  which  then  becomes  converted  into  quinoldiam- 
monium. 

Quinoldiammonium,  N2H4C6Hi(OH)2,  is  precipitated  in  white  plates 
when  hydrazine  hydrate  (3  grams)  is  slowly  added  to  quinol 
(3"5  grams)  dissolved  in  ether.  It  is  collected,  washed  with  ether, 
and  crystallised  from  boiling  alcohol ;  it  separates  in  thick,  Avhite 
crystals,  melts  at  15-4°  with  decomposition,  and  is  readily  soluble  in 
water  (the  yield  is  6  grams).  It  is  very  unstable,  and  decomposes  after 
keeping  for  some  months ;  it  reduces  Fehling's  solution  in  the  cold, 
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and  when  fts  aqueous  solution  is  shaken  with  benzaldehyde,  henzald- 
azine  is  produced.  A.  R.   L. 

Action  of  Phenylhydrazine  on  the  Benzaldoximes.     By  G. 

MiNUNNi  and  L.  Cahekti  (Gazzetta,  21,  136 — 142). — When  either 
a-  or  /3-benzaldoxime  is  heated  at  a  little  above  100°  for  .some  hours 
Tfith  an  equal  weight  of  phenylhydrazine,  the  hydrazone  obtained  is 
identical  with  that  prepared  by  E.  Fischer  by  the  direct  action  of 
plienylhvdrazine  on  benzaldehyde,  and  melts  at  156 — 157°,  and  not 
at  1525°  as  stated  by  Fischer.  The  lower  melting  point  is  cau.sed  by 
the  presence  of  impurity. 

In  view  of  Minunni's  explanation  of  the  isomerism  of  the  benzald- 
oximes (this  vol.,  p.  1354),  it  is  supposed  that  two  i.someric  hydr- 
azones  are   initially  formed  fi-om  the   isomeric  oximes,  but  that  the 

/i-hydrazone,  to  wbich.  the  constitution   XHPh"N<]ii      "  is  assigned^ 

GEE 

undergoes  intramolecular  change  at  the  moment  of  formation,  and  is 

converted  into  the  .stable  a-hydrazone,  NHPh'NlCHPh. 

A  further  investiaration  of  this  reaction  is  being  carried  on. 

W.  J.  P. 

Nitrohalogenhydrazo-  and  Nitrosohalogenazo- compounds. 
By  C.  WiLLGKKOi.T  and  L.  Eli.ox  (./.  pr.  Chem.  [2],  44,  67—77).— 
Orthonitroallometachlorophenyl-phenylhydrazine, 

NHPh-NH-CeH.Cl-NOo, 

is  best  prepared  by  boiling  an  alcoholic  solution  of  Laubenheimer's 
dinitrochlorobenzene  (9  grams)  and  phenylhydrazine  (96  grams), 
and  afterwards  allowing  it  to  remain  in  the  cold  for  24  hours  (Will- 
gerodt  and  Ferko,  Abstr.,  1888,  830).  When  reduced  by  boiling 
with  alcoholic  ammonium  sulphide  for  two  days,  or  by  boiling  with 
acetic  acid,  it  is  converted  into  orthonitrosoallometachlorophenylazo- 
benzene,  melting  at  142'5°,  not  at  136 — 137°  as  previously  stated  (loc. 
cit.).  On  treatment  with  the  calculated  quantity  of  bromine  in  cbloro- 
form  solution  (10  grams  of  bromine  in  100  c.c.  of  the  solution)  at  the 
boiling  point  for  three  hours,  it  yields  orthonitrosoallometaclilorodi- 
bromophenylazolemene,  Ci2H6ClBr3N2*^0,  which  crystallises  in  lustrous, 
red  needles  melting  at  143 — 144°.  When  oxidised  with  chromic 
acid  in  acetic  acid  solution,  the  hydrazine  is  readily  converted  into 
ortlionitroallometacTdorazobenzene,  which,  on  boiling  with,  twice  its 
weight  of  nitric  acid  (sp.  gi-.  =  1'48)  for  10 — 12  hours  in  a  reflux 
apparatus,  yields  dinitrochlorazobemene,  Ci2H7ClXo(NO-..)2,  crystallising 
in  red  needles  melting  at  75°,  and  on  boiling  with  six  times  its  weight 
of  a  mixture  of  fuming  nitric  acid  and  concentrated  sulphuric  acid  in 
equal  proportions,  yields  trinitrochlorazobevzene,  Ci2H6ClN2(N02)3, 
melting  at  121°. 

PicyylparahromopJievyJhydrazine,  CGH4Br*TsH*NH*CcH2(X02)3,  is 
formed  when  an  alcoholic  solution  of  parabromophenylhydrazine 
(2  mols.)  and  picryl  chloride  (1  mol.)  is  heated  to  the  boiling  point. 
It  crystallises  in  beautiful,  yellowish-red,  hexagonal  forms,  melts  at 
185 — 186°,  and  is  soluble  in  almost  all  organic  solvents.  When  boiled 
with   acetic   acid   for  many  hours  in  a  reflux  apparatus,  it  is  reduced 
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to  diniti'onitrosoplienylparabromazobeuzene  ("NVillgerodt,  this  vol., 
p.  689).  and  Avlien  heated  -with  alcohol  at  130 — 14U°  for  three  hours, 
it  is  further  reduced  to  dinitrosonitroplienylparahromazohenzene, 
C6H4Br'Xo-C6H2(NO)2*N02,  which  crystallises  iu  yellow  needles  melt- 
ino-  at  241°.  On  oxidation  with  chromic  acid,  the  hydrazine  is  con- 
verted into  trinitrophenylparabromazobenzene,  a  compound  already 
prepared  by  the  bromination  of  picrylphenylhydrazine. 
Orthoparadiuitropheiujlparabrovioplienylhydrazine, 

CsH^BrNH-NH-CsHsCNOOs, 

is  obtained  by  boiling  an  alcoholic  solution  of  a-dinitrochlorobenzene 
(5  grams)  with  parabromophenylhydrazine  (10  grams)  in  a  I'eflux 
apparatus  for  some  hours.  It  crystallises  in  small,  dark-brown 
needles,  melts  at  147 — 148°,  and  dissolves  in  hot  benzene,  but  only 
sparingly  in  other  organic  solvents.  When  boiled  with  acetic  acid  for 
about  tive  hours,  it  is  reduced  to  nitronitrosop)henylparabroviazohenzene, 
C6H4Br-Xo'C6H3(NO)*N02,  crystallising  in  yellow  needles,  which  melt 
at  242°.  When  heated  with  alcohol  at  150°  for  three  hours,  it  is 
further  reduced  to  dinitrosophenylparabromazohenzene^ 

CoH,Br-Xo-C6H3(NO)2 ; 

this  crystallises  in  yellowish-brown  needles,  melts  at  222°,  and  is 
easily  soluble  in  the  ordinary  organic  solvents.  On  oxidation  with 
chromic  acid  in  acetic  acid  solution,  the  hydrazine  is  converted 
into  orthoparadinitroplienylparahroviazobenzene,  C6H4Br'X2'C6H3(]S^02)2, 
which  crystallises  in  slender  red  needles,  melts  at  ITS'",  and  dissolves 
readily  in  the  ordinary  organic  solvents. 

Orthonitrosoailometachlorophenylazobenzene  is  not  afPected  by 
boiling  either  with  alkaline  potassium  ferricyanide  for  8  hours,  or 
with  a  solution  of  chromic  acid  in  acetic  acid.  A  compound  of  the 
same  composition,  C12H&CIN3O,  but  melting  at  121",  is  obtained  when 
it  is  boiled  for  8  hours  with  dilute  nitric  acid  (sp.  gr.  :=  1'12). 

Dinitronitrosophenylparabromazobenzene,  when  boiled  with  chromic 
acid  iu  acetic  acid  solution  for  about  an  hour,  is  oxidised  to   dinitro- 

"V-.ri  TT  -r> 

nitrosophenylparabromazoxyhenzene,  0<^  I  ,  melting  at 

170-5°. 

Dinitrosonitrophenylparabromazobenzene  under  like  conditions  is 
oxidised  to  dinitrosonitroplLenylparabromazoxyhenzene,  CnHeBrNgOs, 
melting  at  219°. 

When  dinitrosophenylparabromazobenzene  is  boiled  with  a  solution 
of  chromic  acid  in  acetic  acid  solution  for  two  hours,  it  yields  di- 
iiitrosoplienylparabromazoxyhenzene,  CrHvBrNiOs,  melting  at  202°. 

W.  P.  w. 

a.Metaxylylhydrazine.  By  A.  Klauber  {Monatsh.,  12,  211—220  ; 
compare  Abstr.,  18'J0,  141u). — a-Metaxylylhydi-azine  is  deposited  from 
its  aqueous  solution  on  the  addition  of  supersaturated  brine ;  it  does 
not  yield  a  crystalline  compound  with  carbon  bisulphide,  and  explodes 
when  heated  m  a  vacuum  ;  on  exposing  a  benzene  solution  of  the  hydr- 
azine to  the  atmosphere,  a  characteristic  deep-green  coloration  is  pro- 
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duced,  whicli  may  serve  as  a  qualitative  test.  The  hydrochloride  crys- 
tallises "witli  2  mols.  HoO  in  small,  colourless  needles,  which  rapidly 
become  brown  on  exposui-e  to  air. 

The  hydrazine  combines  with  2  mols.  of  ethyl  acetoacetate  when 
the  two  are  heated  together  for  an  hour  at  110 — 120°,  and  then  for  two 
hours  at  140 — loO°.  The  product,  which  has  the  formula  C32H34N4O4, 
is  deposited  from  alcohol  in  small  crystals,  and  melts  at  203^.  It 
dissolves  sparingly  in  xylene  or  alcohol,  is  insoluble  in  water,  ether, 
and  benzene,  and  does  not  react  with  phosphorus  pentachloride  when 
heated  with  it  at  180°.  With  acids,  it  foi'ms  salts  which  are  disso- 
ciated on  the  addition  of  water. 

PO'CTT 

a-Metaxrjlylmethylpyrazolone,    C8H9N<^         1     ",     is     obtained     by 

treating  the  preceding  compound  with  sodium  in  alcoholic  solution, 
or  by  heating  it  with  dilate  alkalis  or  acids  at  140 — 150°  for  two 
hours  in  a  sealed  tube.  It  crystallises  from  water  containing  sodium 
chloride  i-n  concentric  needles  which  melt  at  159°.  The  pyrazolone 
resembles  the  corresponding  compound  from  phenylhydrazine,  and 
forms  salts  with  both  acids  and  bases  ;  with  ferric  chloride,  a  violet- 
red  coloration  is  obtained,  whilst  alkaline  copper  solutions  are  readily 
reduced.  The  hydrochloride  is  deposited  in  nodules  consisting  of 
prismatic  crystals  ;  it  melts  at  185°.  The  ferrocyanide  is  sparingly  solu- 
ble, and  quickly  undergoes  decomposition  when  heated.  On  heating 
the  above  described  condensation  product  of  metaxylylhydrazine  and 
ethyl  acetoacetate  for  two  hours  at  130°  with  hydrogen  chloride  or 
methyl  iodide  in  methyl  alcoholic  solution  in  a  sealed  tube,  oL-metaxylyl- 

2-d-dimethylpyrazolone  (xylylantipyrine),   G»^^  <;^  11       ,  is  pro. 

duced.  After  purification,  it  crystallises  from  light  petroleum  in 
small,  colourless  needles,  and  melts  at  113°.  It  is  readily  soluble  in 
alcohol,  ether,  and  benzene,  and  also  in  cold  water,  but  on  h3ating  an 
aqueous  solution  the  compound  separates  as  a  viscid  liquid.  The 
hydrochloride  crystallises  with  2  mols.  HjO  in  long  prism?,  which 
decompose  at  112°;  the  anhydrous  salt  melts  at  95°. 

By  the  action  of  alkaline  nitrites  on  the  hydrochloride,  the  nitroso- 

derivative,  C»3.^<^^^^^    ji.,     'is  formed;    this   crystallises  from   a 
NMe'OMe 

mixture  of  alcohol  and  ether  in  lustrous,  green,  metallic  needles.  The 
compound  has  basic  properties,  and  dissolves  in  acids,  but  is  pre- 
cipitated from  these  solutions  on  the  addition  of  alkalis. 

J.  B.  T. 

Behaviour  of  Aldehydes  with  Orthamldophenols.  By  G. 
IVIazzara  and  A.   Leonardi   {Gazzetta,  21,  251 — 256.) — Benzileamido- 

Me 

CHoPh-Nn/^N^^^,      .  ^    ,       ,      .. 

benzamidothymol,  l>CPh,   is    prepared    by    heatmg 

\/ 
Pr 

benzaldehyde   (8   grams)    with   diamidothymol    hydrochloride  in  an 
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oil-bath  for  10  tours.  The  reaction  ooininences  below  100°  with 
evolution  of  hydrogen  chloride,  and  is  completed  on  raising  the  tem- 
peiature  to  12C — 130°.  The  product,  after  purification  and  repeated 
recTTstallisation  from  boiling  alcohol,  separates  in  long,  silkj, 
yellowish-white  needles,  and  melts  at  152°.  The  base  also  crystal- 
lises from  light  petroleum  in  small,  yellow  rhombohedra.  It  is  very 
soluble  in  benzene,  forming  a  feebly  fluorescent  solution.  It  is 
insoluble  in  alkaline  hydrates  and  dilute  acids,  and  is  not  decom- 
posed by  them  even  on  heating.  The  hydrocMoride  crystallises  from 
hot  alcohol  in  brilliant,  white  scales,  very  sparingly  soluble  in  boiling- 
water.  The  same  compound  is  obtained  by  heating  amidobenzamido- 
thymol  with  benzoic  chloride.  The  formation  of  this  benzilebenzenyl 
deriTative  leads  the  author  to  conclude  that  the  reaction  between 
aldehydes  and  diamido-derivatives  of  aromatic  hydrocarbons  takes 
place  in  the  following  stages  : — 

I.  C6H,(:N'H2)2  +  CHOX  =  C6H4<^g>CHX  -f  H,0. 
11.  C6H4<^^>CHX  +  CHOX  =  C6H,<-g>CX  +  CH^X-OH. 

III.  C6H4<~J!>CX  -f  CH^X-OH  =  C6H4<-^>CH  +  Ho.O. 
^^-^  N-CHoX 

With  the  fatty  aldehydes,  the  reaction  is  limited  for  the  most  part 
to  the  second  stage.  S.  B.  A.  A. 

Oxidation  of  Mixed  Fatty  Aromatic  Ketones  by  Potassium 
Peimarganate.  By  A.  Claus  and  W.  Neukeaxz  {J.  pr.  Chem.  [2], 
44.  77 — 85). — Contrary  to  the  experience  of  Claus  (Abstr.,  1890, 
769),  Gliicksmann  has  shown  (Abstr.,  1890,  1416)  that  acetophenone 
can  be  oxidised  by  potassium  permanganate  with  the  production  of 
phenylglyoxylic  acid  if  an  alkaline  solution  is  employed.  The  con- 
jecture of  Giiicksmann  that  the  failure  to  oxidise  the  ketone  was  due 
to  the  use  of  a  neutral  solution  is  erioneous,  since  not  only  neutral  but 
acid  and  alkaline  solutions  were  employed,  and  the  oxidation  in  the 
presence  of  alkali  was  conducted,  both  in  concentrated  and  dilute 
aqueous  solutions,  hot,  cold,  and  at  intermediate  temperatures. 
Claus.  however,  always  added  the  whole  quantity  of  alkali  to  the 
ketone  prior  to  the  addition  of  the  potassium  permanganate,  whereas 
Gliicksmann  rendered  the  solution  of  permanganate  alkaline,  and 
treated  the  ketone  with  successive  quantities  of  the  mixture.  The 
authors  find  that  the  difference  in  the  two  results  is  to  be  referred  to 
this  slight  difference  in  procedure,  and  quote  experimental  data 
shoAving  that  the  quantity-  of  alkali  within  certain  limits,  like  the 
concentration  and  temperature  of  the  solution,  is  of  subsidiary  import- 
ance compared  with  the  manner  in  which  it  is  added ;  they  conclude 
therefore  that  under  Gliicksmann's  conditions,  and  no  others,  is  it 
possible  to  oxidise  acetophenone  by  potassium  permanganate. 

Paratolyl  methyl  ketone,  on  oxidation  at  70°  with  a  solution  con- 
taining 12  grams  of  caustic  potash  and  32  grams  of  potassium  per- 
manganate in  200  c.c.  of  water,  yields  70  per  cent,  of  the  theoretical 
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qnanfcity  of  paratolylglyoxylic  acid.  This  ketone  is  more  readily 
oxidised  to  the  ketonecarboxylic  acid  than  acetopheaone,  and  smail 
<iaautitie.s  of  pai-atolylglyoxylic  acid  are  even  formed  when  the  old 
method  of  oxidation  in  an  ice-bath  is  employed,  and  the  whole  quantity 
of  alkali  added  prior  to  the  addition  of  the  permanganate  solution. 
Orthoxylyl  methyl  ketone  and  orthocymyl  methyl  ketone  also  yield 
a-ketonecarboxylic  acids  on  oxidation  with  potassium  permano-anate 
by  Gliicksmann's  method,  but  details  are  reserved  for  a  later  com- 
munication. 

Gliicksinann's  method  of  oxidation  has  been  applied  in  the  case  of 
ketones  which  yield  a-ketonecarboxylic  acids  under  the  old  condi- 
tions, but  experiments  with  naphthyl  methyl  ketone,  and  with  mixed 
aromatic  ethyl,  propyl,  and  isopropyl  ketones  show  that  neither  the 
nature  nor  yield  of  the  I'cspective  products  is  altered  thereby. 

W'  P.  w. 

Paratolylacetic  Acid.  By  A.  Glaus  and  R.  Wehr  (/.  pr.  Chem. 
[2],  44,  85 — 95). — Paratolylacetic  acid  is  best  prepared  from  para- 
tolyl  methyl  ketone  by  Willgerodt's  reaction  (Abstr.,  1838,  4)76).  The 
ketone  is  heated  with  an  excess  of  saturated  ammonium  sulphide  and 
about  40  per  cent,  of  its  weight  of  powdered  sulphur  at  250°  for  5 — 6 
hours,  and  the  resulting  paratolylacetaraide  boiled  with  an  equal 
weight  of  caustic  potash  and  10 — 20  times  its  weight  of  water  for 
6 — S  hours  until  ammonia  is  no  longer  evolved  ;  the  acid  is  then  pre- 
cipitated in  slender,  colourless  needles  on  the  addition  of  a  mineral 
acid  to  the  solution.  It  sublimes  in  needles  without  decomposition, 
melts  at  92°  (uncorr.),  and  is  easily  soluble  in  alcohol,  ether,  chloroform, 
and  hot  water,  but  only  sparingly  in  cold  water.  The  lower  melting 
point  of  74°  pi-eviously  given  (Glaus  and  Kroseberg,  Abstr.,  18S7,  949) 
was  obtained  with  an  impure  material,  which,  on  subsequent  purifica- 
tion, has  been  found  to  melt  at  91°.  On  oxidation  with  boiling  dilute 
nitric  acid  (sp.  gr.  =  1"15),  it  yields  paratoluic  acid;  with  concentrated 
nitric  acid,  a  mixture  of  terephtlialic  acid  with  nitro-derivatives  ;  and 
with  either  chromic  acid  or  potassium  permanganate  in  quintity  cor- 
responding with  three  atomic  proportions  of  oxygen,  a  mixture  of 
paratoluic  acid  with  a  small  amount  of  tei'ephthalic  acid. 

Metanitropanitolylacetic  acid,  NOj'CeHaMe'CHo'GOOH,  is  obtained 
when  a  solution  of  paratolylacetic  acid  in  five  times  its  weight  of  nitric 
acid  (sp.  gr.  =  1"52)  is  allowed  to  remain  in  the  cold  for  14 — 21  days. 
It  crystallises  from  Avater  in  colourless,  transparent,  glassy  needles, 
sublimes  in  small,  colourless  needles,  melts  at  102^  and  dissolves  very 
•sparingly  in  cold  water,  but  easily  in  alcohol,  ether,  carbon  bisulphide, 
&c.  On  oxidation  in  alkaline  solution  with  an  amount  of  potassium 
permanganate  cori'esponding  with  three  atomic  pi'oportions  of  oxygen, 
it  is  converted  into  metanitroparatoluic  acid.  The  sodium  salt,  with 
2-g-  mols.  H2O,  crystallises  in  small,  flat  needles,  and  is  very  soluble  in 
water  ;  the  barium  salt,  with  2  mols.  HoO,  is  less  soluble  in  water,  and 
crystallises  in  crusts  of  small  needles  ;  the  silver  and  cobalt  salts  are 
also  described. 

Bimetanitroparatolylacetic  acid,  G6H.M3(jS'Oi)3'CHj'COOH 

[GHo-COOH  :  NO2  :  Me  :  NO2  =  1  :  3  :  4  :  5], 
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is  foimed  -wten  paratoly] acetic  acid  is  added  in  small  quantities  to 
five  times  its  -neiglit  of  a  mixture  of  fuming  nitric  acid  with  twice 
its  "weight  of  pure  sulphuric  acid  cooled  below  0°  in  a  freezing  mix- 
ture. It  ci'Tstallises  from  water  or  dilute  alcohol  in  colourless,  silky 
needles,  melts  at  158°  (uncorr.),  and  is  less  soluble  than  the  nitro-acid 
in  boiling  water,  but  equally  soluble  in  alcohol,  ether,  &c.  On  oxidation 
with  the  calculated  qtiantity  of  potassium  permanganate,  it  yields  di- 
metanitroparatoluic  acid.  The  sodium  salt,  with  5  mols.  HgO,  crystal- 
lises in  colourless,  flat  needles,  and  is  less  soluble  in  hot  or  cold  water 
than  the  sodium  salt  of  the  nitro-acid  ;  the  calcium  salt  crystallises  in 
anhydrous,  sparingly  soluble,  colourless  pi-isms. 

Paratolylhromacetic  acid,  CeHiMe-CHBr-COOH,  is  obtained  when 
paratolylacetic  acid,  dissolved  in  a  small  quantity  of  acetic  acid,  is 
mixed  with  the  calculated  quantity  of  bromine  and  30  times  its  weight 
of  water  and  exposed  to  direct  sunlight  for  some  days.  It  crystallises 
from  water  in  colourless,  short  needles,  and  melts  at  125°  (uncori',)  ; 
it  is  very  sparingly  soluble  in  cold  water,  but  readily  in  alcohol,  ether, 
chloroform,  benzene,  and  acetic  acid.  The  barium  salt,  with  3  mols. 
HoO,  crystallises  in  small,  colourless,  lustrous  scales,  and  is  easily 
soluble  in  hot  water,  but  only  sparingly  in  the  cold. 

Paratolylacetamide  crystallises  from  concentrated  aqueous  solutions 
in  nacieous  scales,  from  dilute  solutions  in  long,  white  needles,  and 
melts  at  185°.  W.  P.  W. 

Bismuth  Salicylate.  By  H.  Causse  (Covipt.  rend.,  112,  1220 — 
1223). — The  preparation  of  bismuth  salicylate  is  a  matter  of  some 
difficulty,  because  water  decomposes  the  bismuth  salts,  whilst  acids 
decompose  the  salicylates.  Ammonium  salts,  however,  especially 
ammonium  chloride,  tend  to  prevent  the  decomposition  of  the  bis- 
muth salts  by  water,  although  they  have  practically  no  solvent  action 
on  the  basic  bismuth  salts  themselves. 

Basic  bismuth  nitrate,  100  grams,  is  dissolved  in  concentrated 
hydrochloric  acid  with  the  aid  of  heat,  and  the  solution  is  poured  into 
ICOO  c.c.  of  asatuiated  solution  of  ammonium  chloride.  The  free 
acid  is  neutralised  either  by  adding  more  basic  nitrate  or  by  adding 
a  solution  of  ammonia  in  ammonium  chloride  solution  until  a  slight 
permanent  precipitate  remains  after  vigorous  agitation.  A  solution 
of  120  grams  of  sodium  salicylate  in  500  c.c.  of  saturated  ammonium 
chloride  solution  is  then  added,  and  in  a  short  time  the  liquid  is  filled 
with  a  bulky,  crystalline  precipitate  of  bismuth  salicylate,  which  is 
drained  and  washed  with  water  until  all  ammonium  chloride  is  re- 
moved. The  dried  product  has  the  composition  Bi(C:H50:i)3  +  4HoO, 
resembles  quinine  in  appearance,  is  insoluble  in  water,  and  is  decom- 
posed by  acids.  It  is  not  affected  by  cold  water,  but  is  decomposed  by 
boiling  water  and  also  by  absolute  alcohol,  with  separation  of  bismuth 
oxide.  When  heated  at  50°,  salicylic  acid  slowly  sublimes,  and  at 
100°  decomposition  is  complete.  C.  H.  B. 

Catecholcarboxylic  Acids.     By  R.  Schmitt  and  H.  Hahle  (J.pr. 
Chtm.  [21,  44,  1 — 5). — The  introduction  of  one  carboxyl  radicle  into 
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catechol  and  resorcinol  can  be  effected,  as  is  known,  by  heating  these 
phenols  with  ammonium  carbonate  or  potassium  hjdropfen  carbonate, 
but  further  substitution  can  only  be  brought  about  by  heating  the 
monocai-boxylates  with  carbonic  anhydride  under  considerable  pres- 
sure. When  the  di\v  sodium  salt  of  catechol  is  exposed  to  the  action 
of  compressed  carbonic  anhydride  at  the  ordinary  tempei^ature,  2  mole- 
cular proportions  of  the  gas  enter  into  reaction  with  the  formation  of 
sodium  orthophenylenecarboxylate,  which,  by  prolonged  heating  in  an 
autoclave  with  compressed  carbonic  anhydride  at  120 — 140°  yields 
sodium  catecholcarboxylate,  and  if  the  heating  is  continued  at  210° 
for  eight  hours,  sodium  catecholdicarboxylate  is  formed,  mixtures  of 
the  two  acids  being  obtained  at  intermediate  temperatures.  As  the 
monocarboxylic  acid  dissolves  readily  in  water,  in  which  the  dicarb- 
oxylic  acid  is  insoluble,  the  two  compounds  can  be  easily  separated. 
The  former  proves  to  be  identical  with  ^liller's  orthodihydroxy- 
benzoic  acid  (Annalen,  220,  116). 

Catecholdicarhoxylic  acid,  C6H2(OH)o(COOH)2,  crystallises  from 
water  in  slender,  colourless  needles,  A\ath  1  mol.  HoO,  and  from 
alcohol  in  anhydrous,  yellow  scales ;  it  melts  at  290°  with  evolution 
of  carbonic  anhydride,  does  not  volatilise  with  steam,  and  is  only 
sparingly  soluble  in  hot  water  and  chloroform,  but  more  so  in  alcohol 
and  ether.  The  solutions  exhibit  a  deep-blue  fluorescence,  and  the 
aqueous  solution  is  coloured  deep  indigo-blue  by  ferric  chloride,  and 
yellow  by  lead  acetate.  The  sodiuvi  salt,  C6H,(OH),(COOXa)2  +  2H2O, 
crystallises  in  concentrically  grouped  prisms,  which  show  a  marked 
blue  fluorescence,  and  are  readily  soluble  in  water  but  insoluble  in 
alcohol;  the  barium  salt  forms  tufts  of  sparingly  soluble  prisms; 
the  silver  and  lead  salts  are  also  described.  The  dimethyl  salt, 
C6H2(OH),(COOMe)2,  crystallises  in  slender,  colourless  needles,  melts 
at  1-45°,  is  insoluble  in  water  but  volatile  with  steam,  and  dissolves 
readily  in  alcohol  and  ether,  forming  fluorescent  solutions ;  the 
diethyl  salt  crystallises  in  colourless,  prismatic  tables,  melts  at 
89 — 90°,  and  resembles  the  dimethyl  salt  in  solubility  and  fluorescence. 

Of  the  sodium  salts  of  the  three  dihydroxybenzenes,  that  of  catechol 
is  the  most  sensitive  to  the  action  of  air.  When  prepared  in  an 
indifferent  atmosphere,  it  is  a  white  powder,  which  dissolves  readily 
in  water  and  can  be  rendered  anhydrous  wdthout  difiiculty,  since  it 
may  be  heated  at  220°  in  a  current  of  hydi-ogen  without  decomposi- 
tion. W.  P.  w. 

Preparation  of  Phenoldicarboxylic  Acids.  By  H.  Hahle  (/. 
'pr.  GTiem.  [2],  44.  0 — 11). — It  has  been  shown  that  unsymmetrical 
hydroxyisophthalic  acid,  free  from  the  consecutive  acid,  is  obtained 
Avhen  either  basic  sodium  salicylate  or  a  mixture  of  that  salt  with 
basic  potassium  salicylate  is  heated  in  a  current  of  carbonic  anhydride 
at  300 — 400°,  the  entering  carboxyl  radicle  assuming  the  para-posi- 
tion relatively  to  the  hydroxyl  (Ost,  this  Journ.,  1877,  ii,  485).  The 
consecutive  acid  can,  however,  be  prepared  if  the  basic  sodium  salt  of 
methyl  salicylate,  in  which  an  alkyl  radicle  instead  of  a  metal  is  sub- 
stituted for  the  carboxylic  hydrogen,  is  heated  with  carbonic  an- 
hydride under  considerable  pressure,  and  in  like  manner  dicarboxylic 
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acids  containing  carboxyl  in  tbe  ortlio-position  relatively  to  the  hydi*- 
•oxyl  may  be  obtained  from  nieta-  and  para-hj-droxybeuzoic  acids. 

The  basic  sodium  salt  of  methyl  salicylate  is  formed  when  oil  of 
wintergreen,  dissolved  in  an  equal  quantity  of  96  per  cent,  alcohol, 
and  cooled  at  0°,  is  treated  with  the  requisite  quantity  of  titrated 
aqueous  soda,  also  mixed  with  an  equal  quantity  of  alcohol.  After 
stirring  for  a  short  time,  the  salt  very  rapidly  separates  in  lustrous, 
thin,  white  scales,  and  can  be  obtained  perfectly  di*y  by  thinning  the 
alro.ost  solid  mass  with  alcohol  and  ether,  tiltering,  pressing,  and 
heating  at  140°  in  a  vacuum. 

Methyl  hydrogen  hydroxyisuphthxilate  [COOMe :  OH :  COOH  =  1:2:3] 
is  obtained  when  the  perfectly  dr}'  basic  sodium  salt  of  methyl  sali- 
cylate is  heated  with  excess  of  carbonic  anhydride  in  an  autoclave 
at  150°  for  about  24  hours.  The  amount  of  carbonic  anhydride  taken 
up  in  the  reaction  did  not  exceed  that  corresponding  with  a  half  mole- 
cular proportion  under  the  various  conditions  employed.  The  product 
is  extracted  with  ether  to  remove  the  methyl  salicylate  and  methyl 
•orthomethoxybenzoate  formed  in  the  reaction,  and  subsequently  heated 
on  a  water-bath  with  dilute  hydi^ochloi-ic  acid.  The  solution  is  then 
rendei'ed  slightly  alkaline  with  aqueous  ammonium  carbonate,  steam- 
distilled  to  remove  any  methyl  salicylate,  acidified,  extracted  with 
ether,  and  the  ethereal  solution  repeatedly  precipitated  by  ammonia. 
The  salt  crystallises  in  charaetei*istic  stellate  groups  of  tiat  needles, 
which,  when  powdered,  become  strongly  electrified.  It  melts  at  ISo'', 
and  also  when  heated  under  water  ;  it  dissolves  readily  in  alcohol  or 
ether,  sparingly  in  cold  but  readily  in  hot  water,  and  in  aqueous 
solution  shows  a  marked  blue  fiuorescence.  With  ferric  chloride  in 
aqueous  solution,  it  gives  a  carmine  coloration.  The  sodium  salt, 
C00:Sle-CeH3(0H)-C00Na  +  H.O,  crystallises  in  slender,  colourless, 
concentrically-grouped  needles,  and  dissolves  readily  in  water,  form- 
ing a  solution  which  exhibits  a  beautiful  blue  fluorescence.  On 
hydrolysis,  it  yields  consecutive  hydroxyisophthalic  acid.  It  is  to  be 
noted  that  Ost's  unsymmetrical  hydroxyisophthalic  acid  is  always 
present  in  the  product,  although  only  in  very  small  quantity ;  the 
acids  can  be  readily  separated  by  means  of  the  barium  salts,  since  that 
of  the  consecutive  acid  is  only  sparingly  soluble  in  water,  whilst  that 
of  the  unsymmetrical  acid  is  easily  soluble. 

When  the  reaction  between  the  basic  sodium  salt  of  methyl 
salicylate  and  carbonic  anhydride  is  conducted  at  170°  or  above,  the 
product  consists  of  a  mixture  of  the  sodium  salt  of  consecutive 
hydroxyisophthalic  acid  with  methyl  orthomethoxybenzoate  owing  to 
the  occurrence  of  the  reaction  COOMe-C6H3(OH)-COOXa  + 
OXa-CeH^-COOMe  =  OH-CeHsCCOOXa),  +  OMe-CeHi-COOMe. 
This  accounts  for  the  presence  of  methyl  orthomethoxybenzoate  in 
■the  product  formed  at  lower  temperatures,  and  for  the  fact  that  the 
•  amount  of  carbonic  anhydride  taken  up  is  only  one-half  that  which 
was  anticipated. 

Ethyl  salicylate,  when  treated  in  like  manner,  yields  consecutive 
isophthalic  acid,  but  the  phenyl  salt  cannot  be  employed,  since  it 
•decomposes  into  phenol  and  the  basic  sodium  salt  of  ethyl  salicylate 
•un  treatment  with  sodium  ethoxide  in  alcoholic  solution. 
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Sodium  ethyl  hydroxyisophthalate  [COOEt :  COOXa  :  OH  =1:3:4] 
is  formed  quantitatively  -when  the  perfectly  diy  basic  sodium  salt  ot 
ethyl  parahydroxybenzoate  is  heated  with  carbonic  anhj-dride  under 
pressure  at  160 — 170°,  one  molecular  proportion  of  the  gas  enteiTug 
into  reaction.  It  crystallises  in  beautiful,  colourless  prisms,  and,  on 
treatment  with  hydrochloric  acid,  is  converted  into  ethyl  hydrogen 
hydroxyisophthalate,  which  crystallises  from  alcohol  in  colourless, 
monoclinic  scales,  melts  at  194 — 195°,  and,  on  hydrolysis,  yields  un- 
symmetrical  hydroxyisophthalic  acid.  The  basic  sodium  salt  of 
methyl  parahydroxybenzoate  under  like  conditions  also  yields  the  nn- 
symmetrical  acid. 

When  the  basic  sodium  salt  of  etbylmetahydroxybeuzoate  is  heated 
with  carbonic  anhydride  under  pressure  at  170°,  and  after  the 
operation  has  continued  some  time,  the  material,  which  tends  to 
agglomerate,  is  powdered  and  again  submitted  to  the  action  of 
the  gas,  one  molecular  proportion  of  the  anhydride  is  taken  up  with, 
the  production  of  sodium  ethyl  hydroxytereplithalate,  from  which 
liydroxyterephthalic  acid  can  be  obtained  by  hydrolysis.  As  the 
chloi"oterephthalic  acid,  which  can  easily  be  prepared  from  this  acid, 
readily  undergoes  reduction  with  elimination  of  the  chlorine,  this 
would  seem  to  afford  the  best  method  of  preparing  terephthalic 
acid. 

Tne  phenyl  salts  of  the  hydroxyisophthalic  acids  are  described 
since  they  serve  as  an  additional  means  of  identification.  Phenyl 
1:2:  3-hydroxyisophthalate  crystallises  from  alcohol  in  colourless 
prisms,  and  melts  at  99°.  Phenyl  ethyl  1:3:  4-hydrocryisophthalate 
[COOEt  :  COOPh  :  OH  =  1  :  3  :  4],  obtained  by  heating  the  ethyl 
hydrogen  salt  Avith  phenol  and  phosphorus  oxychloride,  crystallises 
fi'om  alcohol  in  colourless  needles,  and  melts  at  64 — 65°. 

W.  P.  W. 
Phthalaldehydic  Acid.  By  O.  Allexdorff  {Per.,  24, 2346—2354). 
— Liebermann  ( Abstr.,  1887,  46)  obtained  hemipinimide  by  boiling  an 
alcoholic  solution  of  opianic  acid  with  hydroxylamine  hydrochloride, 
but  he  afterwards  found  (ibid.,  258)  that  when  the  reaction  took 
place  at  the  ordinary  temperature,  opianoximic  anhydride  was  pro- 
duced, the  latter  undergoing  an  intramolecular  change  when  heated 
with  formation  of  hemipinimide.  Racine  {Annalen,  239,  81)  obtained 
benzaldoximorthocarboxylic  acid  by  mixing  aqueous  solutions  of 
phthaldehydic  acid  and  hydroxylamine  hydrochloride,  and  this  acid 
yielded  the  anhydride,  phthalimide,  on  heating.  The  oximic  acid  is 
therefore  wantiug  in  the  hemipinic  series,  and  the  con-esponding 
anhydi'ide  in  the  phthalyl  series. 

Benzaldoximorthocarboxylic  anhydride,  CO<Cq  -^  ^CH,  separates  in 

white  crystals  when  phthalaldehydic  acid  (4  grams)  is  dissolved  in 
80  per  cent,  alcohol  (12  grams)  and  hydroxylamine  hydrochloride 
(2-2  grams)  added  with  frequent  shaking.  It  slowly  dissolves  with 
decomposition  in  sodium  carbonate  solution,  and  on  fusion  it  behaves 
like  opianoximic  anhydride  (loc.  cit.)  thus  : — When  quickly  heated  to 
120°,  the  temperature  suddenly  rises  to  215°  with  formation  of  the 
isomeric  phthalimide  ;  whilst  if  carefully  heated  in  a  capillary  tube,  it 
VOL.  LX.  4  y 
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melts  at  187°,  resolidifies,  and  then  melts  again  at  225 — 228°.  This  is 
explained  as  follows  :  the  benzaldoximecarboxylic  anhydride  is  con- 
vei'ted  at  120°  into  an  isomeride  melting-  at  1S7°,  and.  this,  later  on, 
undergoes  intramolecular  change  into  phthalimide,  as  the  temperature 
is  raised.  The  intermediate  compound  (m.  p.  187°)  is  obtained  when 
benzaldoximorthocai-boxylic  anhydride  is  heated  in  an  oil-bath  at 
145°,  and  the  product  extracted  with  boiling  benzene  and  crystallised 
from  aqueous  acetone.  It  is  distinguished  from  benzaldoximortho- 
carboxylic  anhydride  by  its  insolubility  in  benzene,  and  from  phthal- 
imide by  its  more  ready  solubility  in  cold  sodium  carbonate  solution. 
It  is  identical  with  the  compound  obtained  by  Kuhara  (Abstr.,  1881, 
1039)  from  phthalyl  chloride  and  ammonia,  and  has  one  of  the  two 

formulae   C6H4<^.-^g>0  or  CN-CeHi-COOH;    the    second,    ortho- 

cyanobenzoic  acid,  being  the  more  probable  from  the  solubility  of  the 
compound  in  sodium  carbonate  solution.  Phthalimide  is  obtained 
direct  when  an  alcoholic  solution  of  phthalaldehydic  acid  and  hydroxyl- 
amine  hydrochloride  is  boiled  in  a  reflux  apparatus  for  some  time. 
An  attempt  to  prepare  opianoximic  acid  by  the  action  of  hydroxyl- 
amine  hydrochloride  on  opianic  acid  in  aqueous  solution  led  to  a 
negative  result,  the  anhydride  alone  being  formed. 

I)iphenylhydrazonephthalaldehydic  acid,  C6H4(CH!N'*NPh2)'COOH, 
is  prepared  by  adding  a  hot  concentrated  aqueous  solution  of  asymme- 
trical diphenylhydrazine  hydrochloride  (1  mol.)  to  one  of  phthalalde- 
hydic acid  and  sodium  acetate  in  molecular  proportion,  tog'ether  with  a 
trace  of  hydrochloric  acid ;  on  boiling  the  mixture  for  a  short  time,  a 
green,  resinous  precipitate  separates,  which  is  purified  by  crystallisa- 
tion, first  from  a  small  quantity  of  glacial  acetic  acid,  and  then  from 
benzene.  It  forms  lustrous,  yellow,  truncated  prisms,  melts  at  187°, 
and  is  readily  soluble  in  ether,  alcohol,  acetone,  chloroform,  and  hot 
benzene,  but  insoluble  in  water  and  light  petroleum.  The  calcium 
salt  is  a  yellow  precipitate.  The  acid,  and  not  the  ethyl  salt,  is  formed 
by  the  action  of  diphenylhydrazine  hydrochloride  on  ethyl  phthal- 
aldehydate. 

Phthalidylhydrazohemene,  C^oB-ie^iOz,  is  formed  when  hot  alcoholic 
solutions  containing  hydrazobenzene  and  phthalaldehydic  acid,  in 
molecular  proportion,  are  mixed ;  the  white  crystals  which  separate 
are  obtained  as  lustrous  needles  on  recrystallisation  from  absolute 
alcohol ;  it  darkens  at  150^,  melts  at  202 — 203°,  and  is  readily 
soluble  in  benzene,  acetone,  and  chloroform,  less  so  in  alcohol  and 
ether,  and  insoluble  in  water  and  light  petroleum.  It  is  not  a  carb- 
oxylic  acid,  does  not  contain  an  aldehyde  group,  and  has  probably  a 
constitution  analogous  to  Bistrzycki's  opianylhydrazobenzene  (Abstr., 

1888,1209),  thus:  NHPh-NPh-CH<Q'^>CO. 

BenzidylpMhalaldehydic  acid,  Ci2Hs(N:CH'C6H4-COOH).,  is  obtained 
when  aqueous  solutions  of  phthaldehydic  acid  (2  mols.)  and  benz- 
idine (1  mol.)  are  boiled  together  for  a  short  time  ;  it  separates  as  a 
white,  pulverulent  precipitate,  and  may  be  pui'ified  by  boiling  with 
absolute  alcohol.  It  is  insoluble  in  the  ordinary  solvents,  but 
dissolves  in  boiling  nitrobenzene  and  in  cold  sodium  carbonate  sola- 
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tion ;  it  also  dissolves  in   concentrated  sulphuric  acid  with  a  yellow 
coloration,  Avhich  soon  changes  to  brownish-red.     When  the  calcium 
salt  is  boiled  with  water,  benzidine  is  eliminated. 
Methylphenylhydrazonephfhalaldehydic  acid, 

NMePh-XlCH-CeHi-COOH, 

is  produced  Avhen  hot  concentrated  alcoholic  solutions  containinof 
phthalaldehydic  acid  and  methylphenylhydi-azine,  in  moleculai'  pro- 
portion, arc  mixed  and  boiled  tosrether  for  a  short  time.  It  forms 
bright-yellow  crystals,  melts  at  167°,  and  is  easily  soluble  in  alcohol, 
benzene,  chloroform,  ether,  and  acetone,  but  only  sparingly  in  light 
petroleum,  and  is  insoluble  in  water. 

PhX 
AllylpJienylhydrazonephthalaldehydicacid,  l^CH-CeHi'COOH, 

is  obtained  by  mixing  hot  concentrated  solutions  of  symmeti'ical 
allylphcnylhydrazine  and  phthalaldehydic  acid  in  molecular  propor- 
tion, and  boiling  for  a  short  time.  It  crystallises  from  alcohol  in 
lustrous,  yellow  prisms,  melts  at  160°,  and  is  easily  soluble  in  alcohol, 
benzene,  acetone,  chloroform,  and  dilute  solutions  of  alkali  carbon- 
ates, sparingly  in  light  petroleum,  and  is  insoluble  in  water ;  it  dissolves 
in  concentrated  sulphuric  acid  with  a  red  colour. 

PhN 
Acetylphemjlhydrazonephthalaldehydicacid,       I  >CH'C6H4'COOH,  is 

./\.cjN 

formed  by  boiling  together  phthalaldehydic  acid  and  acetylphenyl- 

hydrazine    in    molecular    proportion.       It    crystallises    from    dilute 

alcohol  in  small,  granular  crystals,  melts  at  191°,  and  is  soluble  in 

alcohol,  chloroform,   and  hot   benzene,  fairly   so  in  hot  water,  and 

almost  insoluble  in  ether  and  light  petroleum  ;  it  dissolves  slowly  in 

cold  solutions  of  alkali  carbonates.  A.  R.  L. 

Action  of  Potassium  Cyanide  on  Ethyl  Opianate.  By  G. 
GoLDscHMiF.DT  and  L.  Egger  (Jlonatsh.,  12,  49 — 80). — In  many  of  its 
reactions,  opianic  acid  behaves  as  an  aldehydo-orthocarboxylic  acid, 
COH-C6H2(OMe)2'COOH  ;  whilst  in  others,  it  resembles  the  isomeric 
anhydride  (Liebermann,  Abstr.,  1886,  550,  and  1887,  45).  The  authors 
consequently  expected  that  the  compound,  when  treated  with  potas- 
sium cyanide,  would  not  behave  in  the  same  way  as  benzaldehyde  and 
anisaldehyde,  which  give  rise  to  benzoin  and  aniso'in  respectively. 
This  supposition  proves  to  be  correct,  for  when  equal  weights  of 
perfectly  dry  ethyl  opianate  and  potassium  cyanide  are  intimately 
mixed  and  heated  in  a  reflux  apparatus  for  one  hour  with  10 — 12 
times    their    weight    of     absolute    alcohol,     tetramethoxydiphthalyl, 

(OMe)2H2C6— CZZC— CeHorOMe).  ■      .  ,-,  ^     • 

'        I        III        ^  ,    a    very    insoluble    compound,    is 

OC  — 0     O— CO  .   .  ^         ' 

formed.  It  crystallises  in  masses  of  brilliant,  yellow,  slender  needles, 
having  a  beautiful,  green  fluorescence,  which  is  also  shown  in 
chloroform  or  in  acetic  acid  solution,  or,  best  of  all,  when  the  sub- 
stance is  shaken  with  water.  It  does  not  change  when  heated  to 
300°  ;  but  above  this,  it  commences  to  blacken,  and  only  melts  when 
the  temperature  is  further  considerably  raised.     It  is  almost  insoluble 

4  y  2 
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in  ordinary  solvents ;  may  be  sublimed  witli  partial  decomposition.  It 
is  not  changed  bj'^  cold  concentrated  potash,  but  dissolves  when  warmed 
Avith  it,  forming  a  yellow  solution.  A  small  quantity  of  the  substance 
imparts  an  orange-red  colour  and  a  strong,  yellow  fluorescence  to 
concentrated  sulphuric  acid,  and  the  solution  thus  obtained  becomes 
claret-colom-ed  on  heating,  whilst  the  addition  of  a  small  quantity  of 
nitric  acid  turns  it  green,  indigo-blue,  violet,  and  fiery-red  succes-' 
sively. 

TetrahydroxydipUhahjl,  CieHiOiCOH)!,  obtained  by  the  action  of 
hydriodic  acid  on  the  tetramethoxydiphthalyl,  is  a  greenish-grey 
powder,  which  commences  to  blacken  at  300°,  without  previously 
melting.  It  is  almost  insoluble  in  alcohol,  benzene,  carbon  bisulphide,  and 
xylene,  and  only  sparingly  soluble  in  acetone,  amyl  alcohol,  and  ethyl 
acetate,  crystallising  from  the  last-named  solvent  in  yellow,  micro- 
scopic needles.  With  dilute  ammonia,  it  gives  an  intense  dark-green 
coloration,  which  becomes  of  a  beautiful  lilac  on  the  addition  of 
hydrochloric  acid. 

Tetmmethoxydijjhthalijldicarhoxylic  acid,  C202[Cc.H,(OMe)2-COOH]2 
[COOH  :  (0Me)2  :  CO  =  1  :  4  :  5  :  6],  is  obtained  when  a  mixture 
of  tetramethoxydiphthalyl  (2  grams)  and  potash  (1  gram)  in  alcohol 
(30  grams)  is  heated  in  a  reflux  apparatus.  The  product  of  the 
reaction  is  a  reddish-yellow  liquid,  which,  on  dilution  with  watei*, 
evaporation  of  the  alcohol,  and  addition  of  hydrochloric  acid,  furnishes 
the  acid  in  the  form  of  white,  microscopic,  rhombic  scales.  It  com- 
mences to  decompose  at  220°  and  melts  at  270°,  dissolves  readily  in 
alkalis,  giving  a  yellow  solution,  and  reduces  ammoniacal  silver 
nitrate  when  boiled  with  it.  The  acid  is  almost  insoluble  in  water, 
dissolves  readily  in  acetone,  but  is  best  recrystallised  from  alcohol ; 
the  barium  salt,  C2oH,60,oBa  +  3H2O,  forms  shining,  yellow  crystals  ; 
the  dihydrazone  is  not  characteristic.  On  heating  the  acid  in  a  flask 
placed  in  an  oil-bath  at  250°,  a  sublimate  of  hemipinic  acid,  melting 
at  166 — 167°,  is  obtained,  whilst  the  residue  in  the  flask  consists  of 
tetramethoxydiphthalyl.  When  the  acid  (1  gram)  is  fused  with 
solid  potash  (5  grams),  a  substance  which  is  most  probably  methyl- 
norhemipinic  acid  (compare  Wegscheider,  Monatsh.,  3,  376)  is 
obtained. 

Tetramethylbenzhydro letricarhoxylic  acid, 

COOH-CeH2(MeO)2^P^OH 
COOH-CBH2(MeO)2'^    ^COOH' 

is  obtained  on  heating  tetramethoxydiphthalyl  (2  grams)  with  a 
large  excess  of  potash  (10  grams)  in  absokite  alcohol  (100  grams). 
It  melts  at  140°,  is  soluble  in  water,  alcohol,  ether,  and  acetone,  and 
gives,  with  concentrated  sulphuric  acid,  a  beautiful  scarlet  coloration. 
The  harium  snlt,  (CjoHnOiO-Baa  +  SHaO,  crystallises  in  slender,  silky 
needles,  and  is  readily  soluble  in  Avater. 

When  the  alcoholic  filtrate  obtained  after  separation  of  the  tetra- 
methoxydiphthalyl from  the  products  of  the  reaction  of  potassium 
cyanide  and  ethyl  opianate  is  evaporated  to  a  syrupy  consistence  and 
allowed  to  remain  over  night,  a  considerable  quantity  of  ethyl  hemi- 
pinate   (m.  p.   71°)   crystallises   out.     From   the   mother  liquor,   by 
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cautious  addition  of  hydrochloric  acid,  a  brownish  resin  is  precipi- 
tated, and  this,  on  evaporation  of  its  alcoholic  solution,  gives  colour- 
less crystals  of  tetraviethoxydihydrodiphthabjl,  CsoHisOg,  melting 
at  204°.  On  evaporating  the  solution  from  Avhich  the  resin  has 
separated,  an  uncrystallisable  syrup  is  obtained  having  the  properties 
of  an  acid. 

Ethyl  hemipinate  and  tetramethoxydihydrodiphthalyl  are  formed 
when  an  alcoholic  solution  of  potassium  cyanide  is  warmed  with 
tetramethoxydiphthalyl ;  they  must,  therefore,  be  regarded  as 
secondary  products  in  the  action  of  potassium  cyanide  on  ethyl 
opianate.  G.  T.  M. 

Action  of  Carbonic  Chloride  on  Glycol  Chlorhydrins.    By 

P.  Ottu  (/.  pr.  CJu  m.  [:2],  44,  15 — '23). — By  acting  on  glycol  chlor- 
hydrin  with  carbonic  chloride,  Xemirowsky(Abstr.,  1885,  741)obtained 
ethyl  chlorethylchlorocarbonate,  which,  by  the  action  of  aniline  and 
treatment  of    the    resulting   ethyl    chlorethylphenylcarbamate   with 

aqueous  caustic  potash,  gave  the  compound    I  nr^        1  he  author 

finds  that  if  very  concentrated  aqueous  potash  is  employed,  an  oil  is 
obtained,  which,  unlike  the  anhydride,  is  soluble  in  ether  and  has 
basic  properties.  On  distillation,  the  greater  part,  consisting  of 
hydroxyetbyianiline,  passes  over  at  280 — 285"^,  whilst  the  residue  in 
the  retort  crystallises  from  alcohol  in  needles,  melts  at  154^^,  and  is 
identical  Avith  Hofmann's  diethylenediphenyldiamine. 

Hydroxyetbyianiline  is  best  prepared  by  boiling  glycol  chlorhydrin 
(10  grams)  with  recently  distilled  aniline  (22  grams)  in  a  reflux 
apparatus  for  16  minutes,  rendering  the  product  alkaline,  and 
extracting  with  ether.  The  yield  amounts  tc  70  per  cent,  of  the 
theoretical.  When  a  mixture  of  hydi'oxyethylaniline  with  liquid 
carbonic  chloride  is  kept  in  a  tube  for  about  five  hours,  a  crystalline 
magma  consisting  of  Nemirowskj-'s  anhydride  is  obtained.  This 
compound  is  also  formed,  together  with  hydroxyetbyianiline  hydro- 
chloride, when  a  current  of  carbonic  chloride  is  passed  into  an  ethei-eal 
solution  of  hydroxyetbyianiline.  The  anhydi-ide  is,  moreover,  ob- 
tained when  methylhydroxyethylaniline  is  treated  with  carbonic 
chloride,  methyl  chloride  being  eliminated  in  the  condensation. 

Ethyl  cliloretliyl.a.-,iaphfhylcarhamafe,  CHoCl-CHo-O-CO-NH-CioH,, 
prepared  by  treating  a-naphthylamine  with  ethyl  chlorethylchloro- 
carbonate under  water,  crystallises  from  alcohol  in  long,  matted 
needles,  melts  at  100 — 101°,  and  is  readily  soluble  in  alcohol  and 
ether,  but  practically  insoluijle  in  water.  The  /^-compound  forms 
lustrous  scales,  melts  at  98°,  and  dissolves  readily  in  alcohol  and  ether. 
On  treatment  with  aqueous  caustic  potash  (1  :  2),  both  substances 
yield  the  corresponding  anhydrides.     The  a-compound, 

CH, CHo.^.. 

I  >0, 

N(CioHO-CO^    ' 

crystallises  in  scales,  melts  at  125°,  and  is  insoluble  in  ether,  but 
readily  soluble  in  hot  alcohol ;  the  y3-derivative  crystallises  in  prisms, 
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melts  at  189°,  and  is  insoluble  in  ether,  sparingly  soluble  in  hot 
alcohol.  With  a  saturated  caustic  potash  solution,  however,  analogues 
of  hydroxyethylaniline  are  obtained,  which  dissolve  in  ether,  and  on 
evaporation  of  the  solutions  are  obtained  in  the  crystalline  form. 
Sydroxyethyl-cx-naphthylamine,  OH'CH2*CHn*NH"CioH7,  crystallises  in 
needles,  melts  at  52°,  and  is  very  soluble  in  alcohol  and  ether.  The 
solutions,  on  evaporation,  leave  oily  drops,  which  slowly  crystallise 
with  formation  of  blue  needles.  The  /^-compound  ci-ystallises  in 
scales,  melts  at  51°,  and  is  extremely  soluble  in  alcohol  and  ether. 
Its  hydrochloride  separates  from  hot  water  in  lustrous  scales,  and, 
unlike  the  hydrochloride  of  the  a-compound,  does  not  i-educe  silver 
solutions. 

Ethyl  dichlorisopropylchlorocarbonate,  CH(CH3C1)2*0"C0C1,  is  formed 
when  a-dichlorhydrin  is  heated  with  liquid  carbonic  chloride  at  170° 
for  about  24  hours.  It  boils  at  185 — 187°,  and  on  treatment  with 
aniline  and  a-  and  /S-naphthylamine,  yields  a  series  of  compounds 
which  dissolve  readily  in  alcohol  and  ether,  and  are  converted  into 
the  corresponding  anhydrides  by  the  action  of  aqueous  caustic  potash 
(1  :  2).  Ethyl  dichlorisopropylcarbamate  crystallises  in  large,  seem- 
ingly rhombic  forms  melting  at  80°,  ethyl  dichlorisopropylphenyl- 
carbamafe  in  large,  seemingly  rhombic  forms  melting  at  73°,  ethyl 
dichlorisopropyl-Oi-naphthylcarbamate  in  lustrous,  white  needles  melting 
at  115°,  whilst  ethyl  dichlorisopropyl-^-naphthylcarbamate  forms  scales 
melting  at  101°.  The  anhydrides  are  readily  soluble  in  alcohol,  but 
insoluble  in  ether ;  the  anhydride  obtained  from  the  phenylcarbamate 
crystallises  in  long  needles  melting  at  103°,  that  from  the  a-naphthyl- 
carbamate  in  scales  which  melt  at  118°,  and  that  from  the  ^-naphthyl- 
carbamate  in  needles  melting  at  107°. 

Ethyl  ^-dichloropropylchlorocarhonate  is  obtained  when  /3-dichlor- 
hydrin  cooled  in  ice-cold  water  is  treated  with  a  small  excess  of 
carbonic  chloride,  and  the  reaction  allowed  to  continue  dui'ing  about 
six  hours,  until  hydrogen  chloride  is  no  longer  evolved  ;  it  boils  at 
185 — 187°,  and  has  the  odour  of  ethyl  chlorocarbonate.  Ethyl  ocfi-di- 
chloropropylcarhamafe  crystallises  in  large,  rhombic  forms  melting  at 
75°,  ethyl  afi-dichloropropylpheriylcarbamate  in  prisms  melting  at 
73 — 74°,  ethyl  a^-dichlorojn-o'pyl-a.-naphthylcarhamate  in  lustrous 
needles  which  melt  at  93° ;  and  ethyl  oi.[i-dichloropropyl-ft-naphthylcarb- 
amate  in  scales  melting  at  99°.  These  compounds  do  not  react  either 
with  dilute  (1  :  2)  or  concentrated  aqueous  potash.  W.  P.  W. 

Paraxylenedisulphonic  Acid.  By  J.  H.  Holmes  (Amer.  Chem.  J., 
13,  371 — 384). — Xyletiedisulphonic  chloride,  C6H2Me(S03Cl)2,  was 
prepared  as  follows  : — Paraxylene  (35  grams)  was  added,  with  con- 
stant shaking,  to  twice  its  volume  of  fuming  sulphuric  acid  diluted 
with  a  small  quantity  of  ordinary  acid,  and  the  mixture  first  cooled, 
but  finally  warmed.  The  solution  was  diluted  (4  or  5  litres),  neutra- 
lised with  chalk,  filtered,  evaporated  (2  litres),  sodium  carbonate 
added,  again  filtered,  and  evaporated  to  dryness.  The  sodium  xylene- 
sulphonate  thus  obtained  was  treated  with  phosphorus  pentachloride 
(equal  weight),  the  product  heated  for  some  time  on  the  water- bath, 
and  much  water  added,  when  xylenesulphouic  chloride  separated  as 
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an  oily  liquid,  which  did  not  entirely  solidify  in  a  freezing  mixture. 
This  chloride  was  treated  with  fuming  sulphuric  acid  as  long  as  a 
drop  of  the  mixture  gave  a  turbidity  when  dropped  into  water ;  the 
acids  were  neutralised  with  chalk,  the  sodium  salt  obtained  as 
above,  and  treated  with  twice  its  weight  of  phosphorus  pentachloride. 
After  evaporating  off  the  phosphorus  oxychloride,  the  xylenedisulph- 
onic  chloride  was  separated  by  pouring  the  mixture  into  several 
litres  of  water;  it  crystallises  from  light  petroleum  in  white,  radiat- 
ing tufts,  and  melts  at  72 — 74°.  It  dissolves  easily  in  cold  alcohol, 
from  which,  however,  it  cannot  be  again  obtained  ;  it  is  soluble  also 
in  other  organic  solvents,  but  will  not  crystallise  from  them. 

Xylenedisnlplwnic  acid,  C6H2Me2(S03H)2,  is  obtained  from  the 
chloride  by  boiling  it  with  water  in  a  reflux  apparatus,  evaporating 
the  solution  on  the  water-bath  several  times,  until  no  more  hydrochloric 
acid  is  given  otF,  and  decolorising  with  animal  charcoal ;  it  crystal- 
lises in  needles,  which  are  very  soluble  in  water.  The  harinm, 
calcium  (with  4  mols.  HjO),  lead  (with  3  mols.  HoO),  magnesium 
(with  7  mols.  HoO),  and  silver  (with  1  mol.  HoO)  salts  are  described; 
they  are  very  hygroscopic.  The  authors  found  that  a  second  pi'e- 
paration  of  the  acid  would  not  crystallise,  and  gave  an  amorphous 
calcium  salt;  the  last  three  salts  mentioned  above  were  made  from 
this  preparation.  The  amide,  C6HoMeo(SOo]S'H;)2,  made  by  the  action 
of  ammonia  on  the  chloride,  crystallises  fi-om  water  in  microscopic, 
thin,  tabular  plates,  and  from  a  hot  solution  in  dilute  alcohol  in  very 
small,  satiny  crystals,  which  do  not  settle,  even  on  long  standing, 
It  melts  with  partial  decomposition  at  294 — 295°,  and  dissolves 
readily  in  acetone  and  pyridine,  but  only  slightly  in  water,  glacial 
acetic  acid,  chloroform,  or  ether.  The  amide  obtained  from  the  un- 
crystallisable  acid  Avas  mostly  amorphous. 

Dlsulphamineparatolicic  acid,  C6H2Me(SOoNH2)2*COOH  +  H2O,  is 
obtained  by  oxidising  the  above  amide  Avith  alkaline  potassium  per- 
manganate ;  it  forms  ill-detined  crystals  which  melt  about  272° ;  it 
burns  on  platinum  foil,   leaving  no  residue.      The  potassium   (with 

2  mols.    HoO),    barium    (with    2|  mols.   HoO),  calcium,    lead    (with 

3  mols.  HoO),  and  silver  (with  2  mols.  HoO)  salts  are  described. 

The  amorphous  amide  referred  to  above  gave  a  small  quantity  of 
another  oxidation  product  when  treated  with  alkaline  permanganate  ; 
this  formed  crystals  melting  about  274°,  but  was  not  further 
investigated. 

The  evidence  obtained  in  this  investigation  is  insufficient  to  settle 
the  orientation  of  the  sulphonic  acid  gi'oups  in  this  disulphonic  acid. 

A.  G.  B. 

New  Synthesis  of  Isindazole  Derivatives.  By  K.  Auwers  and 
F.  V.  Meyexburg  (i>er.,  24,2370 — 2388). — According  to  the  investiga- 
tions of  E.  Fischer  and  his  pupils,  indazole  and  isindazole  compounds 

CH 

are  derived  from  the  hypothetical  substances  C6Hi<^  1      >NH2  and 

C6H4<^1^iT^N  respectively ;  the  evidence  is,  on  the  one  hand,  the 
formation    of    3'-methylindazole    fi-om    acetophenoneorthohydraziue- 


1376  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sulplionic  acid,  and  on  the  other  hand  the  fact  that,  -with  the  single 
exception  of  the  synthesis  of  nitrophenylisindazolecarboxylic  acid 
(V.  Meyer,  Ahstr.,  1889,  516),  all  the  known  derivatives  of 
isindazole  have  been  obtained  from  alkylated  amido- derivatives  of 
benzene.  Althouofli  the  formation  of  isindazole  derivatives  is  a  priori' 
to  be  expected  when  the  oximes  of  aromatic  orthamidoketones  are 
treated  with  dehydrating  agents,  that  of  indazole  derivatives  is  not 
impossible ;  indeed,  on  glancing  at  the  above  formulae,  it  is  seen  that 
these  only  represent  desmotropic  forms  of  the  same  compound,  and 
that  true  isomerism  can  only  occur  when  the  imidic  hydrogen  is 
substituted. 

Orthamidacetophenone  oxhne,  NH2"C6H4*CMe!NOH,  is  obtained 
■when  orthamidacetophenone  (1  moL),  hydroxylamine  hydrochloride 
(3  mols.),  and  potassium  hydroxide  (8 — 9  mols.)  are  digested  in 
alcoholic  solution  on  the  water-bath  for  half  an  hour.  The  solution 
is  filtered  from  potassium  chloride,  the  greater  portion  of  the  alcohol 
evaporated  off,  and  water  added ;  the  bulk  of  the  oxime  then 
separates  as  a  white,  crystalline  mass,  the  remaining  portion  being 
precipitated  by  a  stream  of  carbonic  anhydride.  The  same  oxime  is 
slowly  formed  by  the.  action  of  an  alkaline  solution  of  hydroxvlamine 
on  orthamidacetophenone  at  the  ordinary  temperature,  or  when  the 
ketone  is  heated  with  an  alcoholic  solution  of  hydi^oxylamine  hydro- 
chloride (3  mols.)  at  100 — 160°  ;  at  the  higher  temperature,  however, 
much  of  the  product  resinifies.  The  compound  is  easily  soluble  in 
boiling  water,  crystallises  therefrom  in  small,  delicate,  felted 
needles,  and  melts  at  109°  ;  it  is  also  readily  soluble  in  alcohol, 
ether,  and  benzene,  but  only  spai-ingly  in  light  petroleum  ;  water  con- 
taining a  few  drops  of  hydrochloric  acid  dissolves  it  readily,  whilst 
it  is  less  soluble  in  concentrated  hydrochloric  acid.  It  is  very  stable 
when  heated,  distils  with  slight  decomposition  only,  and  sublimes  at 
the  temperature  of  the  water-bath.  The  liydrocJdoride  separates  from 
"water  in  clusters  of  long,  delicate  needles,  The  diacetyl  derivative, 
jSTHAc'CeHi-CMe'.XOAc,  is  prepared  by  pouring  over  the  oxime  twice 
its  weight  of  acetic  anhydride,  when  it  dissolves  with  development 
of  heat,  the  new^  compound  separating  after  a  time  in  iridescent 
plates  ;  it  is  completely  precipitated  on  adding  water.  After  crystal- 
lisation from  30  per  cent,  alcohol,  it  melts  at  127°  ;  it  is  hydrolysed 
when  left  in  contact  with  aqueous  sodium  hydroxide  for  1 — 2  days. 

1'  :  S' -Acetylmethylisindazole,  duHiniSroO,  is  best  prepared  by  dis- 
solving the  oxime  described  above  (1  part)  in  a  mixture  of  glacial 
acetic  acid  (8  parts)  and  acetic  anhydride  (2  parts),  saturating  the 
solution,  cooled  by  water,  with  hydrogen  chloride,  and  allowing  it  to- 
remain  at  the  ordinary  temperature  for  four  days  ;  the  yellowish-red 
liquid  is  then  concentrated  on  the  water-bath  to  a  syrup,  and 
saturated  with  sodium  carbonate.  The  precipitate  is  collected  and 
spread  on  a  porous  tile ;  a  further  quantity  may  be  extracted  from 
the  mother  liquor  by  ether.  It  crystallises  from  a  small  quantity-  of" 
boiling  water  in  delicate,  silky,  colourless  needles,  melts  at  103°,  is 
readily  soluble  in  all  organic  solvents,  with  the  exception  of  light 
petroleum,  but  only  sparingly  in  aqueous  alkalis.  The  compound 
closely  resembles  E.  Fischer's  methylindazole,  and  has  the  same  sweet 
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taste ;  it  yields  a  compound  with  mercuric  chloride,  crystallising  from 
boiling  water  in  needles.  One  of  its  chief  characteristics  is  a 
tendency  to  separate  out  in  a  delicate,  arborescent  form,  when  its 
solution  in  a  volatile  solvent  is  left  to  evaporate.  In  the  diy  condi- 
tion it  slowly  acquires  a  yellow  colour,  but  when  moist  it  rapidly 
becomes  of  an  intense  red.  Its  aqueous  solution  has  a  strong,  greeu 
fluorescence,  whilst  its  solution  in  an  alkali  resembles  an  alcoholic 
solution  of  chlorophyll.  Attempts  to  prepare  isindazole  from  orth- 
amidobenzophenone  oxime  and  hydrochloric  acid  led  to  negative 
results. 

AcetyJorthamiiJacetophpnone  oxijue,  C11JH12X2O2,  is  obtained  when  a 
dilute  alcoholic  solution  of  acetylorthamidacetophenone  (Baeyer  and 
Blom,  Abstr.,  1883,  198)  (2  grams),  hydroxylamine  hydrochloride 
(3  grams),  and  caustic  alkali  (2  grams)  is  heated  on  the  water-bath 
for  4 — 5  hours.  After  purification,  it  separates  from  boiling  water 
in  colourless,  flat  needles,  and  from  benzene  in  lustrous  prisms  ;  it 
melts  at  149 — 150°.  When  the  oxime  is  treated  with  a  mixture  of 
glacial  acetic  acid  and  acetic  anhydride,  the  above- described  1'  :  3- 
acetylmethylisindazole  is  formed,  thus  : — 

CMe 

2'   :   Z' -Acefylmethylindazole,     C6Hi<[  ' ^-XAc,    is    prepared    by 

acetylating  E.  Fischer's  methylindazole  (m.  p.  113°  ;  Annalen,  Q,2tl ^ 
316)  ;  it  crystallises  from  30  per  cent,  alcohol  in  thin  plates  or  long 
needles,  and  melts  at  72°.  When  the  acetylmethylindazole  is  heated 
with  aqueous  sodium  hydroxide  for  1 — 2  hours  on  the  water-bath, 
methylindazole  (m.  p.  113°)  is  obtained;  whereas  the  acetylmethyl- 
isindazole,  under  similar  conditions,  yields  orthamidacetophenone 
oxime. 

OrthamidacetopJienone  Tiydrazone,  CuHjsNs,  is  obtained  in  nearly 
theoretical  yield,  when  orthamidacetophenone  is  digested  in  alcoholic 
solution  with  an  excess  of  phenylhydrazine  acetate  for  1 — 2  hours  on 
the  water-bath.  It  is  precipitated  by  sodium  carbonate,  and  purified 
by  crystallisation  from  a  small  quantity  of  boiling  alcohol,  with  the 
addition  of  animal  charcoal ;  it  separates  in  small,  delicate  needles, 
melts  at  108^,  and  is  readily  soluble  in  boiling  water,  as  well  as  in 
most  organic  solvents,  with,  the  exception  of  light  petroleum.  The 
oxime,  C13H10X2O,  is  obtained  when  orthamidobenzophenone,  prepared 
by  Geigy  and  Konig's  method  (Abstr.,  1885,  1236),  is  heated  with 
hydroxylamine  and  an  excess  of  alkali  in  dilute  alcoholic  solution  for 
4—5  hours  on  the  water-bath.  After  filtei'ing  and  driving  off  most 
of  the  alcohol,  it  is  precipitated  by  a  stream  of  carbonic  anhydride, 
and  crystallised  from  dilute  alcohol.  It  forms  small,  delicate  needles 
or  four-sided  plates,  melts  at  156°,  and  is  readily  soluble  in  most 
solvents,  except  cold  water  and  benzene.  The  yield  is  only  50 — 60  per 
cent,  of  the  theoretical,  and  is  not  improved  by  conducting  the  experi- 
ment at  the  ordinary  temperature  ;  as  the  melting  point  only  becomes 
constant  after  repeated  crystallisation,  an  isomeride  (see  belov.-)  is, 
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perhaps,  simTiltaneously  formed.     The  diacefyl  derivative,  CnHieN'oOo, 

melts   at    218°,    and   is    sparingly    soluble   in  most    solvents;    dilute 

sodium  hydroxide  decomposes  it  into  the  oxime. 

CPh 
1'  :  '3'-Acetylj)he)ujlisindazole,  Celli-c^-j^  .    ^N,  is  obtained  when  the 

amidobenzophenone  is  allowed  to  remain  for  10  days  with  a  mixture 
of  glacial  acetic  acid  and  acetic  anhydride.  The  solution  is  evaporated, 
aqueous  sodium  carbonate  added,  and  the  crude  substance  repeatedly 
crystallised  from  dilute  alcohol.  The  compound  has  all  the  properties 
of  an  indazole  derivative ;  it  dissolves  readily  in  most  solvents  and 
in  hot  water,  crystallises  in  small,  lustrous  plates  or  needles,  and 
melts  at  185°.  When  digested  with  dilute  sodium  hydroxide  for 
1 — 2  hours  on  the  water-bath,  a  compound  is  obtained  having  the 
composition  of  an  amidohenzophenone  oxime,  which  melts  at  123 — 125°, 
and  yields  a  diacefyl  derivative,  melting  at  218°.  The  existence  of  a 
single  amidacetophenone  oxime  and  of  two  amidobenzophenone 
oximes  is  in  agreement  with  the  observations  of  Hantzsch  (this  vol., 
p.  36). 

Acetylorthamidohenzophenone,  C15H13NO2,  is  formed  when  orthamido- 
benzophenone  is  gently  heated  with  acetic  anhydride.  It  crystallises 
from  dilute  alcohol  in  scales  and  thick  needles,  and  melts  at  72°. 
Attempts  to  prepare  the  oxime  wei*e  unsuccessful. 

Benzenylphenylenediamine  (anhydrobenzojldiamidobenzene),  al- 
ready described  by  Hiibner  (Abstr.,  1881,  1131),  is  obtained  in  almost 
theoretical  yield  when  an  alcoholic  solution  of  orthamidobenzophenone 
(1  mol.)  and  hydroxylamine  hydrochloride  (3  mols.)  is  heated  at 
130 — 140"^  in  a  sealed  tube  for  3 — 4  hours ;  its  melting  point  (291°) 
is  higher  than  that  observed  by  Hiibner.  The  same  base  is  formed 
in  small  quantity  when  orthamidobenzophenone  oxime  hydrochloride 
is  heated  for  several  hours  with  alcohol  at  150°,  or  in  the  presence  of 
a  few  drops  of  hydrochloric  acid  at  130 — 140°.  A.  R.  L. 

A  New  Series  of  Hydroxynitro- derivatives  of  Triphenyl- 
methane  and  its  Homologues.  By  G-.  Bertoxi  (Gazzetta,  21, 
167 — 174). — The  author  applies  Baeyer's  method  for  the  preparation 
of  triphenylm ethane  derivatives  by  the  action  of  aromatic  aldehydes 
on  phenols  to  metanitrobenzaldehyde,  and  in  this  way  has  obtained 
derivatives  of  orcinol  and  phloroglucinol. 

Metanitrophemjldiorcinohiutliane,  CH[CGH2Me(OH)2]2*C6H4'X02,  is 
obtained  when  the  theoretical  proportions  of  orcinol  and  metanitro- 
benzaldehyde are  gently  warmed  with  sulphuric  acid  (H2SO4  + 
2HoO).  The  crude  product  is  purified  by  continued  washing  with 
boiling  water,  and  subsequent  precipitation  from  its  alcoholic  and 
ethereal  solutions  by  water  and  light  petroleum  respectively.  The 
pure  substance  is  an  amorphous  powder  of  the  colour  of  manganese 
sulphide,  and  is  soluble  in  alcohol,  ether,  acetic  acid,  and  alkalis.  It 
darkens  slowly  on  exposure  to  air  and  light,  and  on  heating  softens 
at  241°,  but  does  not  melt.  The  position  in  the  orcinol  molecules 
occupied  by  the  central  methane  carbon  atom  cannot  be  fixed  with 
certainty. 

Metanitrophenyldipldoroglucinohnethane,   CH[C6H2(OH)3]o'C6H4-I^Oo 
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[OH  :  OH  :  CH  :  OH  =  I  :  3  :  4  :  5],  is  obtained  with  great  readiness 
by  the  action  of  metanitrobenzaldehjde  on  anhydrous  phloroglucinol 
at  about  200°,  without  any  condensing  agent ;  the  crude  substance  is 
purified  in  the  same  way  as  the  preceding  compound.  It  is  an 
amorphous  powder,  soluble  in  alcohol,  ether,  and  acetic  acid,  blackens 
on  heating  to  2-i.r,  but  does  not  melt,  and  its  ethereal  solution  darkens 
rapidly  on  exposure  to  air.  W.  J.  P. 

Nitro-derivatives  of  a-Ethoxynaphthalene.  By  P.  Heermax.v 
(/.  pr.  Chem.  [2],  44,  238 — 2-io). — xx-Ethoxynitronaphthalene  is 
obtained,  together  with  an  isomeride  (see  below),  when  a-ethoxy- 
naphthalene  is  dissolved  in  2^ — 3  times  its  weight  of  glacial  acetic 
acid,  and  treated  at  a  temperature  not  exceeding  20°  with  1^  times 
the  theoretical  quantity  of  nitric  acid  (sp.  gv.  l*-t3).  After  repeated 
crystalli.sation  from  alcohol,  it  forms  yellow  needles ;  it  melts  at 
116 — 117°,  is  volatile  with  steam,  and  is  soluble  in  most  organic 
solvents.  The  yield  is  90  per  cent,  of  the  theoretical.  When  boiled 
with  alcoholic  potash,  it  is  couverted  into  the  corresponding  nitro- 
naphthol  (m.  p.  IGl*^),  and  into  the  nitronaphthylamine  (m.  p.  191°) 
when  heated  with  alcoholic  ammonia  in  a  sealed  tube  at  180^. 

a(3.Etho.rymtro7iaphthaIene  is  precipitated  on  adding  water  to  the 
glacial  acetic  acid  and  alcoholic  mother  liquors  from  the  aa-derivative. 
When  crystallised  from  light  petroleum,  it  forms  bright- yellow 
needles,  melts  at  84°,  is  volatile  with  steam,  and  much  more  sol  able 
in  alcohol  than  the  i.someric  compound  ;  the  yield  is  2 — i  per  cent,  of 
the  total  nitration  product.  On  boiling  with  alcoholic  potash,  it 
readily  yields  the  corresponding  nitronaphthol  melting  at  128  ,  but 
is  not  altered  when  heated  for  eight  hours  in  a  sealed  tabe  at  180 — 190' 
%\T.th  alcoholic  ammonia. 

xxB-Ethoxydinitronaphthalene  [XO,  :  XO-,  :  EtO  =  1  :  2:4]  is 
formed,  together  with  an  isomeride  (see  below),  when  aa-nitroethoxy- 
naphthalene  is  gradually  added  to  six  times  its  weight  of  nitric  acid 
(sp.  gr.  1-48),  cooled  to  —10";  after  the  mixture  has  remained  at  0° 
for  2 — 3  hours,  the  precipitated  crystals  are  collected,  treated  with 
ammonia,  boiled  with  light  petroleum,  and  filtered  from  the  undis- 
solved portion.  The  compound  separates  from  the  filtrate  in  bright- 
yellow  needles,  which  melt  at  92 — 93°,  or  at  S^°  when  finely  pow- 
dered (compare  Martins,  ZpM.  Chem.,  1868,  82)  ;  it  is  soluble  in 
most  organic  solvents,  and  sparingly  volatile  with  steam.  It  is 
readily  converted  into  the  coiresponding  diuitronaphthol  (Martins' 
yellow)  on  boiling  it  with  alcoholic  potash,  and  into  the  dinitronaph- 
thylamine  melting  at  236°  on  heating  it  in  a  sealed  tube  with  alco- 
holic ammonia. 

ccxx-Ethoxydinitronaphthalene  [NO2 : NO2 :  EtO  =  2 : 1' :  1,  or  2  :  4' :  1] 
represents  the  portion  of  the  nitration  product  insolnble  in  light 
petroleum ;  when  crystallised  from  alcohol  with  the  use  of  animal 
chai'coal,  it  forms  small,  lustrous  plates,  melts  at  188°,  and  is  spa- 
ringly soluble  in  cold  alcohol ;  it  forms  the  smaller  portion  of  the 
nitration  product.  a-Xitrophthalic  acid  is  produced  when  the  ethoxy- 
derivative  is  heated  with  nitric  acid  (sp.  gr.  1'14)  in  a  scale  I  tubs  at 
200^  or  when  the  corresponding  diuitronaphthol,  obtained  by  boiling 
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the  ethoxy-derivative  -with  alcoholic  potash,  is  oxidised  with  an  alka- 
line solution  of  potassium  permanganate.  Ethoxytrinitronaphtha- 
lene,  crystallising  from  alcohol  in  small,  yellow  plates  melting  at 
170 — 171°,  and  tetranitronaphthol  melting  at  215°  are  obtained  fi'oni 
the  alcoholic  filtrate  from  the  last-described  dinitro-derivative. 

When  the  above-described  ay^-ethoxynitronaphthalene  is  nitrated, 
a  very  small  quantity  of  the  dinitro-derivative  of  melting  point 
92 — 93°  is  formed,  but  the  chief  product  is  a  compound  melting  at 
132°.  A.  R.  L. 

Hydrogenation  of  the  Naphthoic  Acids.  By  "W".  v.  Sowixski 
{Ber.,  24,  2354 — 2363). — Preliminary  experiments  showed  that  when 
the  naphthoic  acids  are  heated  at  200°  with  hydriodic  acid  and  phos- 
phorus, the  products  no  longer  possess  acid  properties. 

Dihydro-y.-naphthoic  acid  is  formed  when  3  per  cent,  sodium 
amalgam  (300  grams)  is  added  to  a  solution  of  a-uaphthoic  acid 
(10  grams)  in  the  requisite  quantity  of  aqueous  sodium  carbonate, 
diluted  with  water  (300  grams),  and  cooled  to  0° ;  the  mixture  is 
shaken,  and  the  temperature  kept  below  5°  during  the  reaction.  The 
solution  is  nearly  neutralised  with  dilute  sulphuric  acid,  filtered,  and 
an  excess  of  dilute  acid  added  to  the  cooled  filti^ate,  when  the  acid 
separates  after  a  time  as  a  crystalline  precipitate.  It  melts  at  76°^ 
and  is  almost  insoluble  in  cold  water,  readily  in  hot ;  the  silver  salt  is 
a  white,  voluminous  precipitate,  slightly  soluble  in  hot  water ;  the 
coj'per  salt  is  a  bright,  bluish-green  precipitate,  very  sparingly  soluble 
in  water;  whilst  the  calcium  and  barium  salts  are  easily  soluble.  The 
free  acid  separates  on  concentrating  the  aqueous  solution  of  the 
avimonium  salt,  and  when  the  latter  is  heated  with  a  solution  of  mer- 
curic chloride,  the  odour  of  naphthalene  is  developed.  When  the 
acid  is  distilled  over  heated  soda-lime,  naphthalene  is  produced.  It 
yields  a  dihromide  when  dissolved  in  carbon  bisulphide  and  treated 
with  bromine ;  this  is  converted  into  a  monohromhydronaphthoic  acid 
by  cold  aqueous  sodium  carbonate  ;  the  last-mentioned  acid  decom- 
poses, and  yields  naphthalene  when  boiled  with  aqueous  sodium  carb- 
onate. 

When  the  above  described  dihydro-a-naphthoic  acid  is  boiled  with 
a  dilute  solution  of  sodium  hydroxide,  or  when  a-naphthoic  acid  is 
treated  with  sodium  amalgam  at  the  ordinary  temperature  without 
cooling,  a  more  stable  isomeric  diliydro-x-naphtlioic  acid  is  obtained ; 
this  melts  at  112°,  both  the  acid  and  the  salts  closely  resembling  their 
isomerides;  it  yields  a  crystalline  diliromide,  which  melts  at  136°  with 
decomposition.  Alkalis- decompose  it  in  the  cold,  but  more  quickly 
on  heating.     The   two  dihydro-a-naphthoic  acids  probably  have  the 

constitution  C6H4<p^ l£2-^^^> CH,    and    CsH,<^^"^^^^>CH 

respectively. 

Ac.-tetrahydro-OL-naplithoic  acid  is  produced  when  a  solution  of 
a-naphthoic  acid  (7  grams)  in  amyl  alcohol  (80  grams)  is  allowed  to 
drop  in  a  thin  stream  on  to  metallic  sodium  (6  grams),  and  the  mix- 
ture boiled.  The  sodium  salt  is  then  dissolved  out  by  shaking  with 
water,  the  small  quantity  of  amyl  alcohol  dissolved  in  the  aqueous 
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solution  bein^  removed  by  extracting  it  with  ether  ;  the  excess  of 
ether  is  driven  off,  and  the  liquid  nearly  neutralised,  filtered,  and  au 
excess  of  acid  added  to  the  filtrate  ;  the  oil  which  separates  is  then 
extracted  by  agitation  with  ether,  and  the  ethereal  solution  evapo- 
rated, when  a  hard  mass  having  the  odour  of  valeric  acid  is  left. 
This  is  repeatedly  dissolved  in  alkali,  and  reprecipitated  with  acid, 
whereby  it  is  ultimately  obtained  in  the  form^  of  small,  white  needles  ; 
it  melts  at  80'',  and  is  very  slightly  soluble  in  cold  water,  much  more 
so  in  hot,  and  very  readily  in  other  solvents.  The  silver  and  barium 
6'aZfs  are  easil}^  soluble  in  water;  the  free  acid  is  formed  on  evapo- 
rating a  solution  of  the  ammonium  salt,  and  naphthalene  is  obtained 
on  distilling  it  over  soda-lime.  The  acid  is  not  altered  by  boilino- 
with  water,  or  with  aqueous  sodium  hydroxide  ;  it  forms  substitution 
derivatives  with  bromine.  The  same  tetrahydronaphthoic  acid  is 
obtained  when  dihydro-a-naphthoic  acid  (m.  p.  112^)  is  heated  with 
sodium  amalgam. 

Bihydro-f^-naphthoic  acid  is  formed  in  a  similar  manner  to  the 
a-derivative  (m.  p.  76°)  from  sodium  amalgam  and  ^-naphthoic  acid. 
It  melts  at  103°,  and  is  sparingl}^  soluble  in  cold  water,  easily  in  hot 
water,  and  in  other  solvents.  The  silver  salt  is  fairly  soluble,  and  the 
copper  salt  sparingly  so  in  hot  water;  whilst  the  calcium  and 
barium  salts  are  readily  soluble  in  water.  When  the  solution  of  the 
ammonium  salt  is  boiled  with  mercuric  chloride,  the  odour  of  naphtha- 
lene is  perceptible.  The  acid  forms  a  dibromide,  which  appears  to  be 
as  unstable  as  the  a-derivative  of  m.  p.  76°.  A  more  stable  isomeride  is 
obtained  when  the  last-described  modification  is  boiled  for  5 — 6  hours 
with  sodium  hydroxide  solution  in  a  reflux  apparatus,  or  by  the  action 
of  sodium  amalgam  at  the  ordinary  temperature  on  /i-naphthoic  acid  ; 
this  melts  at  158°,  and  crystallises  from  alcohol  in  small,  iridescent 
plates ;  when  treated  with  bromine,  hydrogen  bromide  is  evolved. 

Tetrahijdro- /3~naphthoic  acid  is  best  prepared  by  boiling  dihydro- 
naphthoic  acid  (m.  p.  158°)  with  sodium  amalgam  ;  it  is  also  formed 
when  /^-naphthoic  acid  is  dissolved  in  a  large  quantity  of  amyl 
alcohol,  and  boiled  with  sodium.  It  melts  at  94°,  forms  substitution 
derivatives  with  bromine,  and  is  not  decomposed  by  boiling  with 
water  or  alkalis.  All  the  above  hydrogenised  acids  are  oxidised  by 
permanganate  iu  the  cold,  and  the  more  stable  dihydro-acids  are  less 
soluble  than  their  isomerides,  the  tetrahydro-acids  being  still  less 
soluble ;  the  same  applies  to  the  salts.  A.  R.  L. 

a-  and  /3-Naphthylazoacetoacetic  Acids  and  their  Deriva- 
tives. By  G.  Oddo  (Gaszetta,  21,  264 — 271). — Ethyl  a-naphthyl- 
azoacetoacetate,  CioH7*N2'CHAc*COOEt,  is  prepared  by  mixing  aqueous 
solutions  of  a-diazonaphthalene  chloride  and  ethyl  sodacetoacetate  in 
molecular  proportion  ;  the  yield  is  almost  theoretical.  When  pure, 
it  crystallises  from  dilute  alcohol  in  bright-yellow,  microscopic  tables, 
melts  at  93 — 94°  without  decomposition,  dissolves  very  freely  in  alcohol, 
ether,  and  benzene,  but  is  insoluble  in  water.  The  action  of  potash  on 
this  substance  varies  with  the  concentration  and  with  the  tempera- 
ture, either  a-uaphthylazoacetone  orthe  compound  CioH7'N'2*CH2-COOH 
being  formed. 
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a-NapTitliylazoacetone,  drJI-'Xo'CHoAc,  is  prepared  b}-  dissolving  the 
preceding  compound  in  a  10  per  cent,  solution  of  potash  at  100°;  on 
cooling,  a  dark  red  precipitate  separates,  which,  after  repeated  treat- 
ment T\-ith  dilute  alcohol  and  animal  charcoal,  crystallises  in  micro- 
scopic, elongated,  golden-jellow  prisms,  -which  melt  -without  decom- 
position at  158 — 160°.  It  dissolves  very  freely  in  alcohol,  hut  less  so 
in  ether,  benzene,  &c.     It  is  not  altered  by  boiling  with  potash. 

a-NafTtthylazoacetic  Acid. — This  acid  is  precipitated  in  bulky, 
yello-w  flakes  on  adding  hydrochloric  acid  to  the  mother  liquors 
obtained  in  the  preparation  of  the  preceding  compound.  The  crude 
product  melts  at  135 — 140°,  and  probably  has  the  composition 
CinH-I^.-CHa-COOH. 

Kaphthylazoacetoacetic  Acid. — The  a-naphthyl  acid,  like  acetoacetic 
acid,  decomposes  when  attempts  are  made  to  isolate  it;  the  y3-naphthyl 
acid  is,  ho-wever,  m.ore  stable.  Its  potassium  derivative,  CioHuiS^oOaK 
+  SHjO,  is  obtained  by  the  action  of  potash  on  the  corresponding 
ethyl  derivative,  vrhich  is  prepared  in  a  similar  manner  to  the 
a-naphthyl  salt.  It  crystallises  from  alcohol  in  irregular,  yellowish 
plates,  and  melts  with  decomposition  at  206 — 208°.  The  free  acid, 
CinHv'No'CHAc'COOH,  is  obtained  by  hydrolysing  the  potassium 
salt  ;  it  separates  from  alcohol  in  light  flakes,  consisting  of  yellow, 
microscopic,  rectangular  tables.  It  melts  with  decomposition  at 
198 — 200^,  and  dissolves  in  alcohol,  ether,  and  benzene. 

It  is  to  be  noted  that  the  analogous  azobenzcne-  and  azotoluene-aceto- 
acetic  acids  prepared  by  Meyer  and  Ziiblin  (Abstr.,  1878,  ii,  880)  do 
not  undergo  the  acid  and  ketonic  decompositions  of  ethyl  aceto- 
acetate.  S:  B.  A.  A. 

Hydroxy-derivatives  of  Alizarin-blue.  By  R.  E.  Schmidt  and 
L.  Gattermaxx  {J.pr.  Chem.  [2],  44,  103 — 109). — Dihydroxyalizarin- 
hlne,  Ci7H7N04(OH)2,  prepared  from  amidoquinalizarin  (this  vol., 
p.  935),  is  almost  insoluble  in  the  ordinary  solvents,  and,  like  the 
other  derivatives  of  alizarin-blue  described  in  the  paper,  is  best  crys- 
tallised from  nitrobenzene.  It  forms  blue  needles,  which  have  a 
coppery  lustre  and  closely  resemble  ijidigo  in  appearance,  and  its 
vapour  is  violet-blue  in  colour',  like  that  of  iodine.  In  concentrated 
sulphuric  acid  it  dissolves  with  a  greenish-blue  colour,  and  the  solu- 
tion shows  two  marked  absorption  bands  in  the  red  and  orange. 

Atrihijdroxyalizari7i-blue,  CnIl6X04(OH)3,  is  obtained  when  alizarin- 
blue  is  warmed  with  20  times  its  weight  of  80  per  cent,  anhydro- 
sulphuric  acid  at  30 — 40°  for  several  days.  It  crystallises  from 
nitrobenzene,  and  on  heating,  sublimes  in  dark-blue  needles.  In 
sulphuric  acid  it  dissolves  Avith  a  greenish-blue  colour,  similar  to  that 
given  by  dihydroxyalizarin-blue,  and  the  solution  gives  similar,  but 
somewhat  narrower,  absorption  bands. 

The  formation  of  a  ti'ihydroxy alizarin-blue  by  the  action  of  fuming 
sulphuric  acid  on  alizarin-blue  led  the  authors  to  examine  the  colour- 
ing matters  "alizarin-blue-green,"  "alizarin-green,"  and  "alizarin- 
indigo-blue,"  obtained  by  the  Badische  Anilin-  und  Soda-Fabrik 
(German  Patents,  46654,  47252)  by  the  action  of  anhydrosulphuric 
acid  on  alizarin-blue,  with  the  object  of  determining  not  only  their 
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nature,  but  also  their  relationship  to  the  substance  produced  from 
alizarin  by  the  action  of  the  same  reagent. 

"  Alizarin-blue-<2freen,"  prepared  by  treating  alizarin-blue  with 
10  times  its  weight  of  70  per  cent,  anhydrosulphuric  acid  and  warm- 
ing the  product  with  twice  the  quantity  of  sulphuric  acid  of  66°  Baume 
for  some  time  at  50 — 60°,  can  be  readily  purified  by  conversion  into 
its  compound  with  sodium  hydrogen  sulphite,  dissolving  this  in 
water,  precipitating  with  salt,  repeating  the  process  several  times, 
and  finally  decomposing  with  hydrochloric  acid.  It  crystallises  well, 
and  is  a  hydroxyalizarin-hhie-sulplionic  acuJ,  OH*Ci7H7X04"S03H, 
which,  on  hydrolysis  with  concentrated  hydrochloric  acid  at  160 — 170", 
is  converted  into  hydroxyalizarin-blue. 

Hydro.'!'  11  alizarin-blue,  Ci7HeX04'OH,  may  also  be  obtained  on  the 
large  scale  by  heating  "  alizarin-blue-green  "  with  10  times  its  weight 
of  sulphuric  acid  of  60°  Baume  (78  per  cent.  H0SO4)  at  140 — 145°  for 
some  hours.  The  product  of  the  reaction  is  a  cry.stalline  sulphtUe  of 
the  composition  CnHgXOi'OH  +  H2SO4,  which,  when  heated  with 
aqueous  sodium  acetate  for  a  short  time,  yields  the  hydroxy-base. 

"Alizarin-green,"  formed  by  heating  "  alizarin-blue-gi'een  "  with 
10  times  its  weight  of  pure  sulphuric  acid  (100  per  cent.  H2SO4)  for 
six  hours  at  120 — 130°,  is  readily  purified  by  conversion  into  its 
compound  with  ammonium  hydrogen  sulphite,  which,  after  dissolu- 
tion in  water,  can  be  precipitated  by  potassium  chloride,  and  when 
pure  decomposed  by  hydrochloric  acid.  It  crystallises  in  slender, 
grej-ish-violet,  silky  needles,  and  is  a  liydroxyalizarin-hliie-sidphonic 
acid,  OH'Ci7H7X04"S03H,  isomeric  with  ''  alizarin-blue-green,"  being 
formed  from  this  by  hydrolysis  and  subsequent  sulphonation  in  another 
position  in  the  molecule.  This  is  shown  by  the  fact  that  both  the 
greens,  together  with  hydroxyalizarin-blue,  can  be  isolated  from  the 
melt  if  the  reaction  is  stopped  when  a  test  sample  dissolved  in  strong 
sulphuric  acid  gives  a  solution  showing  the  maximum  shade  of  blue. 
Moreover,  on  hydrolysis  with  concentrated  hydrochloric  acid, 
'■  alizarin-green,"  like  "  alizarin-blue-green,"  yields  hydroxvalizarin- 
blue. 

"  Alizarin-indigo-blue  "  contains  as  chief  constituent  a  trihydroxy- 
alizarin-blue  isomeric  with  that  just  described.  When  "  alizarin- 
blue-green  "  is  heated  with  20  times  its  weight  of  sulphuric  acid  of 
66°  Baume  at  200 — 210°,  the  solution,  after  a  time,  gives  almost  the 
same  absorption  bands  as  the  solution  of  the  quinoline  derivative  of 
"  alizarin-claret  "  already  described ;  but,  on  continuing  the  heating, 
these  become  fainter,  and  at  the  end  of  five  hours  can  hardly  be 
observed.  The  product  thus  formed  is  a  trihydroxy alizarin-blue, 
Ci7H6X04(OH)3,  which  can  be  crystallised  from  nitrobenzene.  The 
technical  product  obtained  by  heating  "  alizai'in-green  "  with  sulph- 
uric acid  at  200 — 210'  contains,  in  addition  to  this  substance,  a 
sulphonic  acid  which  does  not  dissolve  in  nitrobenzene,  and  on  hydro- 
lysis with  concentrated  hydrochloric  acid,  yields  a  diliydrooeyalizarin- 
blue,  Ci7H7X04(OH)2,  whose  absorption  spectrum  is  identical  with 
that  of  the  quinoline  derivative  of  ''alizarin-claret."  The  examination 
of  these  colouring  matters  is  being  continued.  W.  P.  "W. 
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Essence  of  Myrtle.  By  P.  Bartolotti  {Gazzetta,  21.  276—282). 
— The  essence  of  myrtle  {Myrtus  communis),  when  purified  by  redis- 
tillation over  calcium  chloride,  is  a  colourless,  mobile  liquid,  soluble 
in  alcohol;  ether,  &c.,  but  only  very  spai-ingly  in  water ;  the  aqueous 
solution  has,  however,  the  strong,  characteristic  odour  of  the  essence. 
The  sp.  gr.  of  the  essence  is  0"881  at  27°,  and  it  is  dexti'orotatory, 
[a]i>  =   +55-4. 

By  continued  distillation  it  may  be  split  up  into  four  fractions  : 
•a,  about  19  per  cent.,  passing  over  at  152 — 160° ;  6,  about  29  per 
«ent.,at  160 — 162''  ;  c,  about  21  per  cent.,  at  162 — 165°  ;  and  d,  26  per 
cent.,  at  165 — 180°.  All  of  these  are  colourless,  neutral  liquids,  the 
first  only  having  the  odour  of  myrtle,  the  others  smelling  of  mint. 
A  small  quantity  of  water  always  passes  over  with  the  first  portions 
of  every  distillate  even  if  the  essence  is  completely  dried  before  dis- 
tillation. This  takes  place  even  when  the  distillation  is  conducted  in 
an  atmosphere  of  carbonic  anhydride,  and  led  the  author  to  suspect 
the  presence  of  an  oxidised  compound  in  the  essence.  The  greater 
part  of  the  fraction  a  consists  of  a  terpene,  CioH,6,  which,  after  purifi- 
cation and  repeated  redistillation,  passes  over  at  154 — 155°.  It  is  a 
•colourless,  very  mobile  liquid  with  a  somewhat  unpleasant  odour, 
and  dissolves  in  alcohol  and  ether,  but  not  in  water.  Its  sp.  gr.  at 
27°  is  0"857,  and  its  rotatoiy  power  [ajp  =  +59'3.  The  hydrocarbon 
distilling  at  163",  separated  by  Gladstone  (this  Journal,  1864,  17,  1) 
from  essence  of  myi'tle,  appears  to  contain  an  admixture  of  an  oxi- 
dised compound.  On  heating  it  with  sodium,  a  slow  reaction  takes 
place,  and  the  residue  consists  of  a  terpene,  CioHje-  distilling  at  160°. 
This  is  a  colourless,  veiy  mobile  liquid  with  an  odour  of  turpentine. 
Its  sp.  gr.  at  27°  is  0'860,  and  the  specific  rotation  [ajp  =  +53' 6. 
The  last  portions  of  the  distillate  from  the  essence  of  myrtle  yield  on 
fractionation  a  substance  having  the  composition  CioHjsO.  It  is  a 
colourless,  mobile  liquid  with  an  odoui'  of  peppermint,  and  turns 
yellow  when  exposed  to  the  light  for  a  time  ;  it  dissolves  in  alcohol  and 
ether,  but  not  in  water.  Its  sp.  gj\  at  27°  is  0"896,  and  its  specific 
rotatory  power  [ajp  =   +24"8.  S.  B.  A.  A. 

Terebic  Acid.  By  G-.  Corselli  (Gazzetta,  21.  271— 276).— On 
heating  terebic  acid  with  alcoholic  ammonia  for  six  hours  at  160 — 170° 
•and  distilling  the  product  on  the  water-bath,  the  residue  contains  an 
acid  compound  of  the  composition  CsHuOoN.  which  crystallises  from 
water  in  plates,  melts  at  204°,  and  dissolves  very  freely  in  alcohol, 
and  moderately  in  ether.  It  also  dissolves  in  the  alkali  hydroxides 
and  carbonates,  and  in  ammonia  on  heating,  and  in  nitric  and  con- 
•centrated  hydi'ochloric  acid  on  prolonged  boiling  ;  from  the  latter 
solution,  it  separates  unaltered  on  cooling.  It  forms  a  red  solution 
Avith  sulphuric  acid.  The  silver  salt,  AgCeHjoOoX,  forms  small, 
white  crystals  readily  affected  by  light.  On  treating  the  acid  with 
nitrous  acid,  a  nitroso-derivative  is  formed,  which  has  the  composi- 
tion CeHioXoOs.  It  separates  from  alcohol  in  small,  colourless  crystals 
which  melt  at  170°,  and  give  Liebermann's  reaction  for  nitroso-com- 
pounds. 

When  a  mixture  of  terebic  acid  and  aniline  in  molecular  proper- 
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tion  is  heated  for  half  an  hoar  at  155",  the  product  has  the  composi- 
tion C12H15NO,  and  crystallises  from  water  in  white,  prismatic 
needles,  melts  at  153 — 154°,  and  dissolves  in  water,  alcohol,  ether, 
and  benzene.  On  heating  it  with  a  30  per  cent,  solution  of  potash 
for  a  few  hours,  aniline  and  pyroterebic  acid  are  formed. 

The  acetyl  derivative,  CialtuOXAc,  crystallises  from  water  in 
nodules,  melts  at  175°,  and  dissolves  in  alcohol  and  ether. 

S.  B.  A.  A. 

Resin  obtained  from  Thwites'  "Doona  zeylanica."  By  E. 
Valexta  (Mouatsh.,  12,  98 — 106). — This  resin  was  exhibited  in  the 
Colonial  Exhibition  of  1887,  held  in  London.  It  has  a  sp.  gr.  of 
1'13<J2  at  17'5',  and  melts  on  being  strongly  heated,  at  the  same  time 
tui'ning  blown  and  emitting  a  pleasant  odour.  It  burns  in  the  air 
with  a  brilliant  flame,  leaving  0007  percent,  of  a.sh,  consisting  of  the 
carbonates  of  calcium  and  of  the  alkalis,  with  a  small  quantity  of 
oxide  of  iron. 

By  successive  treatment  of  the  resin  with  different  solvents,  three 
distinct  resins  may  be  separated ;  one  of  these,  the  a-resin,  has  acid 
properties,  whilst  the  other  two,  the  /3-  and  7-resins,  are  neutral  sub- 
stances. 

The  a-resin  is  isolated  by  exhausting  the  finely-powdered  Doona- 
resin  with  4 — 5  times  its  weight  of  90  per  cent,  alcohol,  at  30 — 35^ 
On  evaporating  the  solution  thus  obtained,  it  leaves  a  yellow, 
friable  mass  which  resembles  American  colophony  in  appearance. 
This  melts  at  115°,  gives,  on  elementary  analysis,  numbers  corre- 
sponding with  the  formula  C24H39O0,  is  readily  soluble  in  methyl,  ethyl, 
and  amyl  alcohols  and  in  hot  fatty  oils,  and  is  readily  nitrated  by  a 
mixture  of  nitric  and  sulphuric  acids.  The  iodine  number,  deter- 
mined l)y  Htibl's  method,  is  60.  and  1  gram  of  the  resin  requires 
0*023  gram  of  potassium  hydroxide  to  completely  neutralise  it.  On 
distillation  under  a  reduced  pressure  of  150  mm,,  a  yellow,  oily 
liquid,  containing  small  quantities  of  acetic  and  formic  acids,  distils 
over  at  110 — 140° ;  whilst  at  a  temperature  of  180 — 200°,  a  solid, 
light-yellow,  neutral  resin  is  the  product.  The  Doona-resin  contains 
about  65  per  cent,  of  the  a-resin. 

The  /3-resin  is  obtained  when  the  residue  left  in  the  preparation 
of  the  a-resin  is  exhausted  with  ether.  It  forms  a  colourless,  taste- 
less, and  odourless  mass,  which  softens  at  120°  and  melts  at  150 — 160". 
It  is  soluble  in  ether,  benzene,  toluene,  and  xylene,  and  on  ele- 
mentary analysis  gives  numbers  which  correspond  with  the  formula 
C21H33O. 

The  -/-resin  is  obtained  by  treating  that  portion  of  the  Doona-resin 
which  is  insoluble  in  alcohol  and  ether  with  light  petroleum ;  on 
evaporating,  an  almost  colourless,  tran.sparent,  brittle  mass  is  ob- 
tained, which  is  insoluble  in  methyl,  ethyl,  and  amyl  alcohols,  in 
ether,  acetic  acid,  and  amyl  acetate,  but  dissolves  readily  in  toluene 
and  xylene  ;  these  solutions,  on  evaporation,  give  a  shellac  which  is 
colourless  and  almost  unaffected  by  acids  and  alkalis.  The  7-resin  is 
only  slowly  dissolved  by  sulphuric  acid,  and  forms  nitro-products 
with  fuming  nitric  acid.  On  elementary  analysis,  it  gives  numbers 
corresponding  with  the  formula  C.iH490.       The  amount  of  l3-  and  7- 
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resins  contained  in  Doona-resin  is  about  15  and  20  per  cent,  respect- 
ively. It  is  to  be  noted  that  a  difference  of  CmHis,  the  formula  for  a 
terpene,  exists  in  the  above-siven  formulfe  for  the  ft-  and  7-resins. 

G.  T.  M. 

Gentisin,  By  S.  v.  Kostanecki  (Monatsh.,  12,  205 — 210  ;  com- 
pare this  vol.,  p.  1244). — Gentisein,  obtained  by  boiling  gentisin  "with 
bydriodic  acid,  melts  at  315°.  It  is  soluble  in  alkalis  with  a  yellow 
colour,  gives  a  blood-red  coloration  with  sodium  amalgam,  and  a 
deep-red  precipitate  vfith  acids.  In  contradistinction  to  gentisin, 
gentisein  dyes  wool  a  pale-yellow  in  presence  of  an  aluminium  mor- 
dant ;  the  hydroxyl  group,  which  in  gentisin  is  methylated,  thus 
appears  to  have  tinctorial  pi*operties. 

Triacefyl gentisein .  Ci3H502(OAc)3,  melts  at  226^,  and  is  more  spar- 
ingly soluble  than  diacetylgentisin.  J.  B.  T. 

Gentisin.  By  S.  v.  Kostaxecki  and  E.  Schmidt  {Monatsh.,  12, 
318 — 322). — LimetTioxygentise'in,  Ci3H603(OMe)2,  can  be  obtained  by 
heating  gentisein  or  gentisin  with  potash  and  methyl  iodide  in 
methyl  alcoholic  solution  at  100°  ;  it  crystallises  from  glacial  acetic 
acid  in  broad,  yellow  needles,  melts  at  167^,  and  is  sparingly  soluble 
in  alcohol ;  its  alkali  derivatives  are  intensely  yellow  compounds. 

The  acetyl  derivative,  Ci3H502(OMe)2'OAc,  crystallises  from  alco- 
hol in  colourless  needles,  and  melts  at  189°.  F.  S.  K. 

Quercetin  and  its  Derivatives.  By  J.  Herzig  (Monatsh.,  12, 
172 — 176  and  177 — 190). — Quercetin  is  probably  represented  by  the 
formula  CisHiyO:,  for  this  agrees  better  "\^'ith  the  analytical  re.sults 
than  Lowe's  formula  C15H12O7.  That  the  molecular  weight  is  not 
represented  by  a  multiple  of  292  is  shown  by  determinations  of  the 
boiling  points  of  solutions  of  quercetin  and  acetylquercetin  ethyl 
ether  in  ethyl  alcohol.  The  old  formula  for  quercetin  is  C24HicOn,  for 
fisetin  CijHieOo :  there  is  thus  a  difference  of  CO2 ;  chemically,  how- 
ever, quercetin  behaves  like  a  hydro xy-fisetin ;  this  difficulty  disappears 
if  the  formula  for  quercetin  given  above  is  adopted.  The  following 
results  prove  that  in  all  probability  fisetin  has  the  formula  CisHjoOe, 
and  that  quercetin  is  a  monhydroxy-derivative.  The  author  is  able 
to  confirm  Schmidt's  observations  on  fisetin,  but  fisetin  methyl  ether 
can  be  obtained  in  long,  colourless,  glistening  needles  melting  at 
151 — 153*^,  by  repeated  recrystallisation  from  alcohol.  The  ethyl  ether 
yields  fisetin  on  treatment  with  hydriodic  acid.  Protocatechuic  acid 
and  resorciuol  are  formed  when  fisetin  is  dissolved  in  potash,,  and  the 
solution  allowed  to  remain  exposed  to  the  air  for  24  hours,  whilst 
quercetin,  under  similar  conditions,  yields  protocatechuic  acid  and 
phloroglucinol . 

On  heating  ethoxyfisetin,  Ci5H602(OEt)4,  on  the  water-bath  with 
10  parts  of  alcoholic  potash  for  7 — 8  hours,  and  saturating  the  solu- 
tion with  carbonic  anhydride,  a  compound  is  deposited  which  is 
termedjisetol  ethyl  ether  ;  it  crystallises  from  dilute  alcohol  in  colourless 
needles,  melts  at  42 — 44"",  and  gives  a  pale-red  coloration  with  ferric 
chloride,  which  disappears  on  the  addition  of  alkali  carbonates.  The 
mother  liquors  from  the  phenol  contain  diethoxyprotocatechuic  acid. 
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Fisetol  diethyl  ether  has  the  formula  CgH^OaCOEtjo,  and  appears  to 
be  derived  hoin  psetol,  C^H50(OH)3,  which  has  not  yet  been  isolated; 
it  is  probably  a  resorcinol  derivative,  with  one  hydroxyl  group  in  a 
side  chain,  and  contains  an  aldehydic  or  ketonic  group.  Fisetol  triethyl 
ether,  C^H;,0(0Et)3,  is  prepared  by  the  action  of  potash  and  ethyl 
iodide  on  the  diothoxy-derivative  ;  it  crystallises  from  dilute  alcohol  in 
long  needles  melting  at  QQ — 68°,  decomposes  on  further  heating,  and 
is  not  hydrolysed  by  alcoholic  potash. 

Fisetol  dimethyl  ether,  CsH602(OMe).,  is  prepared  irova.  fisetin  tetra- 
inethyl  ether  in  a  similar  manner  to  the  ethyl  derivative  ;  it  ci'ystallises 
in  small,  colourless  needles  which  melt  at  66 — 68°.  The  trimethoxy- 
derivntive  is  deposited  from  dilute  alcohol  in  small,  colourless  needles 
melting  at  62 — 68°,  and  is  unacted  on  by  potash. 

Fisetol  dimethyl  ethyl  ether,  C9H50(OMe)2*OEt,  crystallises  in 
lustrous  needles  melting  at  60 — 62°.  J.  B.  T. 

The  Bark  of  Gonolobus  condurango.  By  G.  Carrara  {Gaz- 
zetfa,  21.  :JU4: — 212). — The  bark  is  extracted  with  strong  alcohol,  and 
the  filtei-ed  .'solution  allowed  to  cool  ;  a  greenish  powder  (A)  falls, 
leaving  a  yellowish-brown  solution  (B).  On  treating  A  with  ether,  it 
is  divided  into  a  soluble  part  (a),  and  a  yellowish,  in.soluble  powder  (b)  ; 
the  latter  is  purified  by  dissolving  it  in  boiling  alcohol,  allowing  the 
solution  to  cool,  and  washing  the  deposit  repeatedly  with  alcohol  and 
ether.  It  proves  to  be  a  glucoside  of  the  composition  C40H74O6,  which 
melts  at  112°,  and  is  insoluble  in  ether  and  light  petroleum,  sjiaringly 
soluble  in  cold  alcohol,  and  very  slightly  in  water ;  the  aqueous  solu- 
tion is  not  precipitated  by  potassium  mercuric  iodide,  or  by  a  solution 
of  iodine  and  potassium  iodide.  When  boiled  for  some  hours  with 
dilute  sulphuric  acid,  the  liquid  reduces  Fehling's  solution. 

The  glucoside,  when  heated  with  benzoic  chloride  at  100°,  forms  a 
benzoyl  derivative,  C4(,H7;i06Bz ;  this  can  be  purified  by  precipita- 
tion from  its  solution  in  chloroform  by  alcohol.  It  is  a  bi'ownish-red 
powder,  insoluble  in  alcohol,  water,  and  light  petroleum,  very  soluble 
in  chloroform,  but  only  sparingly  in  ether;  it  blackens  at  250°,  and 
melts  with  decomposition  above  270°.  On  evaporating  the  mixture  of 
alcohol  and  chloroform  from  which  this  compound  is  deposited,  a 
white  powder  is  left,  which  melts  at  72°,  and  yields  benzoic  acid  when 
boiled  with  potash  solution  ;  a  sufiicient  quantity  for  complete  ex- 
amination could  not  be  obtained. 

The  substance  a  is  boiled  with  alcoholic  potash,  the  alcohol  eva- 
porated, the  residue  taken  up  with  water,  and  extracted  with  ether ;  on 
evaporation,  a  yellow  powder  is  obtained,  showing  the  colour  re- 
actions of  chloresterol,but  melting  at  52°  and  having  the  composition 
C30H50O2 ;  this  compound  the  author  names  conduransterin. 

The  aqueous  solution  remaining  after  extraction  of  the  conduran- 
sterin by  ether  contains  cinnamic  acid. 

The  original  extract  B  has  not  yet  been  fully  examined. 

W.  J.  P. 

Synthesis  of  Ethylpyrroline.  By  C.  U.  Zanetti  (Gazzetta,  21, 248 
— 250). — The  author  has  previously  shown  (Abstr.,  1890,  202)  that  the 
product  of  the  action  of  ethyl  iodide  on  potassium  pyrroline  contained 
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1 -ethyl pyrroline,  together  with  a  quantity  of  another  ethylpyrroline, 
which  it  was  not  found  possible  to  identify  with  certainty.  By  the 
action  of  acetic  anhydride,  two  products  are  obtained,  in  which  the 
acetyl  is  united  to  carbon  and  nitrogen  respectively ;  the  former  boils 
between  245°  and  255°,  and  the  latter  between  200°  and  240°.  The 
first  of  these  was  converted  into  the  cinnamyl  derivative, 

CHPhiCH-CO-aT^HaEt, 

by  heating  with  benzaldehyde  and  potash.  The  product,  when  pure, 
crystallises  in  yellow,  lustrous  needles  melting  at  150°,  and  soluble  in 
boiling  alcohol  and  ether,  but  not  in  water.  On  treating  its  alcoholic 
solution  with  a  similar  solution  of  silver  nitrate,  and  adding  a  few 
drops  of  alcoholic  ammonia,  tlie  silver  derivative  separates  as  a  bulky, 
yellow  precipitate.  This  ethylpyrroline  is  consequently  identical 
with  that  prepared  by  Dennstedt  and  Zimmerraann  (Abstr.,  1886, 
1043),  by  the  action  of  paraldehyde  on  pyrroline  in  presence  of  zinc 
chloride.  S.  B.  A.  A. 

Pyridinebetaines.  By  M.  Kkuger  (J.  pr.  Chem.  [2] ,  44, 130—136  ; 
compare  this  vol.,  p.  941). — Hofmann  (Abstr.,  1881,  921)  has  also 
noticed  the  pi'oduction  of  a  blue  colour  when  alkylpyridylammonium 
halides  are  reduced  with  sodium  amalgam  in  aqueous  solution  (com- 
pare this  vol.,  p.  941).  The  author  has  further  investigated  the 
conditions  under  which  this  coloration  is  produced,  and  summarises 
the  results  of  his  experiments  as  follows: — All  pyridine  compounds 
formed  by  the  addition  of  pyridine  to  halogen-substitution  derivatives 
of  the  alkyl  series  give  a  blue  colour  when  reduced  with  sodium 
amalgam,  zinc-dust,  or  iron-dust  in  aqueous  or  alcoholic  solution ;  the 
products  of  the  reduction  are  double  bases,  formed  by  the  combina- 
tion of  two  pyridine  rings  through  the  opening  out  of  a  double  bond 
in  each  ring  (compare  Abstr.,  1881,  921).  This  colour  reaction 
furnishes  a  convenient  method  for  deciding  whether  a  substance 
under  investigation  is  a  pyridonium  compound  or  not. 

The  alkyliodides  of  the  homologues  of  pyridine  give  double  bases  of 
the  same  nature  when  they  are  reduced  with  sodium  amalgam,  but 
no  coloration  has  been  noticed  by  the  author,  and  Hofmann  does  not 
mention  whether  a  change  of  colour  occurs  or  not. 

FyridinecMorhydrin,  C5NH5C1-C3H5(0H)2,  is  formed  when  mono- 
chlorhydrin  is  heated  for  6 — 8  hours  with  pyridine  at  125 — 130° ;  it 
crystallises  from  alcohol  in  small,  feebly  lustrous,  six-sided,  appai'ently 
rhombohedral  crystals,  melts  at  105 — 107°,  and  dissolves  in  water  and 
alcohol,  but  not  in  ether.  Its  aqueous  solution  gives  an  intense-blue 
colour  with  sodium  amalgam,  if  warm,  and  a  purple- violet  in  the  cold. 
The  free  base,  obtained  by  treating  the  chlorhydrin  with  moist  silver 
oxide,  is  sti'ongly  alkaline,  and  precipitates  the  oxides  of  the  heavy 
metals ;  it  can,  however,  only  be  obtained  in  dilute  solution,  for  it  de- 
composes when  concentrated.  The  platinochloride,  C8Hio02N,H2PtCl6, 
forms  lustrous,  orange-i'ed  scales,  and  melts  at  180°  (uncorr.)  Avith 
decomposition ;  the  aurocMorlde  forms  lemon-yellow,  feebly-lustrous 
scales,  and  melts  at  122°. 

Both  pyridinechlorhydi'in  and  pyridinecholine  are  converted  into 
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pyridinebeta'ine  when  oxidised  A\-ith  chromic  acid  in  sulphuric  acid 
solution.  A.  G.  B. 

Oxidation  of  Quinoline  Derivatives.  By  G.  v.  Georgievics 
(Monatsh.,  12,  l>04 — 317). — The  behaviour  of  a  number  of  quinoline 
derivatives  on  oxidation  has  been  investigated,  with  the  following 
results : — 

When  para-  and  ana-quinolinebenzocarboxylic  acid  are  oxidised 
with  potassium  permanganate  under  various  conditions,  some  of  the 
acid  is  completely  destroyed,  but  quinolinic  acid  is  not  produced  in 
either  case ;  paratoluquinoline  yields  paraquinolinebenzocarboxylic 
acid  as  the  principal  product,  but  no  quinolinic  acid  is  formed. 

When  orthoquiuolinebenzocarboxylicacid  is  oxidised  with  potassium 
permanganate  in  concentrated  sulphuric  acid  solution,  quinolinic  acid 
is  obtained ;  when,  however,  quinoline  is  treated  with  the  oxidising 
agent  in  dilute  sulphuric  acid  solution,  it  yields  metaquinolinebenzo- 
carboxylic  acid  (m.  p.  246"),  the  formation  of  which  is  probably  due  to 
the  production  of  a  diquinolyl  as  an  intermediate  product. 

On  treating  paraquinolinebenzocarboxylic  acid  with  potassium 
permanganate  in  alkaline  solution,  it  gives  quinolinic  acid  and  a 
carboxy-derivative  of  nitrobenzene ;  the  latter  compound  is  also 
formed  in  some  of  the  other  reactions  referred  to  above,  but  it  is 
obtained  in  such  small  quantities  and  is  so  difficult  to  purify  that  its 
composition  could  not  be  determined. 

When  paraquinolinesulphonic  acid  is  oxidised  with  potassium  per- 
manganate in  alkaline  solution,  it  yields  oxalic  acid,  very  small 
quantities  of  quinolinic  acid,  and  the  nitrobenzene  derivative  just 
mentioned. 

These  and  other  experiments  proved  that  the  formation  of  quinolinic 
acid  by  the  oxidation  of  quinoline  with  potassium  permanganate,  and 
also  of  those  derivatives  which  are  obtained  from  ifc  by  substituting 
hydrogen  in  the  benzene  nucleus,  is,  in  some  cases,  dependent  on  the 
conditions  of  the  experiment,  but  that  in  others  quinolinic  acid  is  not 
formed  under  any  circumstances ;  the  position  and  the  nature  of  the 
substituting  group  also  have  a  considerable  influence  on  the  course  of 
the  reaction.  F.  S.  K. 

Ichthulin.  By  G.  Walter  {Zeif.  physiol.  Chem.,  15,  477—494).— 
Ichthulin,  the  chief  proteid  constituent  of  the  yolk  of  fishes'  eggs,  was 
prepared  in  large  quantities  by  Valenciennes  and  Fremy  (Gompt.  rend., 
38,  471)  from  salmon  roes,  and  subjected  to  elementary  analysis. 
The  results  of  analysis  in  the  present  I'esearch  gave  the  following  per- 
centao^e  results  : — 
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7-56 

15-64 
15-63 

22-19 

0--il 

0-43 

0-10 

II 

23-48 

The  general  properties  of  the  substance  show  that  it  belongs  to  the 
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class  of  vitellius.  On  peptic  digestion,  it  yields,  as  vitellin  does,  a 
nucle'in,  which  diifers  from  tlie  nucle'in  of  nuclei  in  yielding  no  niti-o- 
genous  bases  like  guanine,  adenine,  &c.,  on  further  decomposition. 
Simultaneously  with  the  appearance  of  this  para-nuclein,  a  reducing 
carbohydiate  is  formed.  W.  D.  H. 

The  Proteids  or  Albuminoids  of  the  Oat  Kernel.     By  T.  B. 

OsBORXK  (Amer.  Chem.  J.,  13,  385 — 413). — In  this,  the  concluding 
portion  of  his  memoir  (this  vol.,  p.  1285),  the  author  fully  describes 
the  extraction  of  the  various  proteids  from  oats,  and  revieAvs  the 
whole  subject  in  a  summarj*,  of  which  the  following  is  an  abstract: — 

1.  The  prote'id  removed  from  freshly-ground  oats  by  direct  extrac- 
tion with  weak  alcohol — called  glutin  by  Norton — when  dehydrated 
by  absolute  alcohol  and  dried  over  sulphuric  acid,  is  a  light-yellowish 
powder,  insoluble  in  water  and  absolute  alcohol,  but  soluble  jn 
mixtures  of  alcohol  and  water  and  in  dilute  acids  and  alkalis,  from 
which  it  is  thrown  down  on  neutralisation.  It  separates  from  its 
solution  in  60  per  cent,  alcohol,  by  evaporation,  as  a  yellowish,  slimy 
mass.  It  is  remarkable  for  its  content  of  sulphnr  (see  below),  in 
which  it  is  only  exceeded  by  keratin  among  the  proteids. 

2.  When  the  above  substance  is  heated  with  dilute  alcohol  for  some 
time,  it  coagulates  and  becomes  insoluble  in  that  liquid,  but  without 
apparent  change  of  composition.  The  oat-gliadin  of  Kreusler  and 
Ritthausen  was  a  product  of  the  further  alteration  of  this  substance 
by  the  treatment  it  received  to  pui^ify  it. 

3.  If  oats  are  first  treated  with  water  or  10  per  cent,  solution  of 
common  salt,  before  extraction  with  dilute  alcohol,  the  proteid  soluble 
in  alcohol  undergoes  alteration  ;  the  resulting  substance  is  much  more 
soluble  in  dilute  alcohol  than  that  mentioned  in  I,  and  is  not  trans- 
formed into  an  insoluble  modification.  When  wet  with  absolute 
alcohol,  the  moisture  attracted  from  the  air  makes  it  gummy,  unlike  1. 
In  composition  it  is  nearly  the  same  as  the  gliadin,  or  plant-gelatin, 
obtained  by  Dumas  and  Cabours  and  by  v.  Bibra. 

4.  Weyl  states  that  the  chief  prote'id  extracted  by  cold  10  per  cent, 
solution  of  salt  behaves  towards  reagents  like  the  myosin-globulin 
from  animal  muscle ;  this  is  so,  but  it  coagulates  at  80 — ^100°,  which 
is  higher  than  the  temperature  at  which  animal  myosin  coagulates 
(55 — 60°).  This  proteid  appears  to  be  the  result  of  a  transformation 
similar  to  that  by  which  myosin  is  formed  from  myosinogen,  and  is 
very  similar  to  myosin  in  composition;  I "3  per  cent,  was  the  most 
obtained. 

6.  The  proteid  extracted,  after  complete  exhaustion  of  the  oats  with 
alcohol  of  0'9  sp.  gr.,  by  10  per  cent,  salt  solution  and  that  dissolved 
b}'  dilute  potash  have  so  nearly  the  same  composition  as  the  globulin 
extracted  by  salt  solution  directly,  that  they  may  be  regarded  as 
originally  identical,  4  (see  beloAv)  representing  the  soluble,  and  5  and 
ha  the  insoluble,  or  "albuminate,"  form. 

6.  When  ground  oats  are  directly  extracted  by  dilute  potash,  with- 
out previous  treatment  with  water  or  dilute  alcohol,  nearly  the  Avhole 
of  the  proteids  is  dissolved.  The  substance  so  extracted,  after  com- 
pletely removing  the  substance  soluble  in  dilute  alcohol,  is  perhaps  thp 
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same  as  tlie  avenine  of  Johnston  and  Norton,  who  extracted  oats  with 
dilute  ammonia. 

7.  One  hour's  treatment  of  oats  with  water  rendered  one-half,  and 
24  hours'  treatment  two-thirds,  of  the  proteids  insoluble  in  0"2  per 
cent,  potash  solution.  The  portion  soluble  in  potash  after  action  of 
water  (and  removal  of  the  proteid  soluble  in  alcohol)  has  the  same 
composition  as  the  globulin  soluble  in  salt  solution  (see  below).  It  is 
probably  the  same  substance  as  Ki-ensler's  oat-legumin,  and  Norton's 
"protein  substance,"  extracted  by  dilute  ammonia. 

8.  When  ground  oats  are  extracted  with  10  per  cent,  solution  of 
salt  at  65°,  a  px-ote'id  separates,  on  cooling,  in  the  form  of  spheroids ; 
it  differs  in  composition  and  properties  from  all  proteids  hitherto 
described;  it  dissolves  in  pure  water,  is  precipitated  therefrom  by  a 
little  salt,  redissolved  by  a  further  addition,  and  completely  precipi- 
tated by  saturation  with  salt.  In  presence  of  a  little  salt  and  acetic 
acid,  it  dissolves  in  alcohol  of  09  sp.  gr.  It  has  been  obtained  crys- 
tallised in  regular  octahedra,  from  solutions  in  distilled  water,  as  well 
as  from  those  in  salt  solution. 

9.  The  aqueous  extract  of  ground  oats  was  found,  in  agreement 
with  Norton  and  Ki-eusler,  to  contain  very  little  proteid  matter  ;  what 
is  dissolved  appears  to  be,  first,  an  acid-albumin ;  second,  a  globulin 
or  globulins  similar  in  reactions  to  that  extracted  by  10  per  cent, 
salt  solution ;  and  third,  a  proteose.  No  true  albumin  was  found  in 
the  water  extract. 

10.  In  the  salt  extract,  a  very  small  amount  of  a  substance  having 
the  reactions  of  albumin  was  found,  but  not  analysed. 

The  following  table  gives  the  composition  of  the  proteids  from  the 
oat  kernel  referred  to  in  this  paper  ;  the  number  at  the  head  of  each 
column  denotes  the  proteid  described  in  the  correspondingly  numbered 
paragraph  above :  — 


1. 

2. 

3. 

4. 

5. 

5a. 

6. 

7. 

8. 

Carbon  

Hydrogen    . . 
Nitrogen . .  . . 
Sxilphur  . .  . . 
Oxygen 

. .     53 -06 
. .       6-94 
..     16-38 
...     2-26 
. .  1  21 -88 

53-10 

6-91 

16-49 

|23  -50 

53-70 

7-00 

15  71 

/  1  -76 

[21-83 

52-34 

7-21 
16-88 

0-88 
22  -69 

52-48  52-45 
6 -91      6-92 

16-85  16-63 
0-57      0-81 

23  16;  23-19 

53-49 
7-01 

16  -39 
0-99 

22-12 

52-49 

710 

1711 

0-80 
22-50 

52-22 

6-98 
17-85 

0-77 
22-18 

jlOO-00 

100-00 

100-00 

100-00 

100-00 

100 -00 

100-00 

100  -00 

100-00 

A.  G.  B. 

The  Viscous  Material  formed  by  the  Bacterium  gliscro- 
genum..  By  P.  Malei;ba  (Zeit.  fhysiol.  Chem.,  15,  bod — o45). — 
Large  quantities  of  the  slimy  substance,  gliscrin,  formed  by  the  growth 
of  the  li.  gliscrogenum  were  obtained  by  growing  it  in  urine.  Alcohol 
was  then  added,  the  precipitated  material  dissolved  m  water,  repi^e- 
cipitated  by  alcohol,  and  well  washed  with  alcohol  and  water  acidified 
with  acetic  acid.  After  long  standing  under  concentrated  alcohol,  it 
becomes  insoluble  in  water.     It  is  nitrogenous,  and  gives  the  various 
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proteid  reactions.  Albertoni  at  one  time  considered  that  it  was  a 
carbohydrate,  and  it  is  possible  that  in  the  impure  state  there  may  be 
carbohydrate  mixed  with  it,  but  no  direct  proofs  of  this  \Yeie  found- 
in  the  present  research.  W.  D.  H. 


Physiological    Chemistry. 


Formation  of  Lactic  Acid  and  Glucose  in  the  Organism, 

By  T.  Akaki  {Zeit.  pliysiol.  Chem..  15,  546 — 561;  compare  this  vol^ 
p.  1125). — In  the  research  of  which  this  is  the  continuation,  the 
diminution  of  oxygen  in  the  body  was  shown  to  be  a  cause  of  the 
appearance  of  sugar  and  lactic  acid  in  the  urine.  Morphine  and  other- 
narcotics  have  often  been  observed  to  produce  glycosuria.  It  is  now 
shown  that  they  also  cause  the  appearance  of  lactic  acid  in  the  urine ; 
thus  the  cause  of  the  glycosuria  is  probably  here  also  a  diminution  of 
oxygen  in  the  organism.  The  animals  used  were  frogs,  rabbits,  and 
dogs.  The  drugs  employed  were  moi-phine,  amyl  nitrite,  and  cocaine, 
and  of  these  amyl  nitrite  is  especially  powerful  in  producing  excretion, 
of  lactic  acid.  '  W.  D.  H. 

Carbohydrates  in  the  Urine.  By  E.  Roos  (Zeit.  pliysiol.  Chem.^ 
15,  513 — 538). — The  normal  urine  of  the  dog,  rabbit,  and  horse 
contains  a  certain  quantity  of  carbohydrates,  most  in  the  dog.  least 
in  the  rabbit. 

The  results  obtained  by  the  furfui^ldehyde  reaction  were  con- 
firmed by  the  benzoic  chloride  method. 

With  human  urine,  the  phenylhydrazine  reaction  always  gives  a 
positive  result.  The  same  is  true  for  dog's  urine.  Rabbit's  urine 
gives  especially  well-formed  crystals.  In  the  case  of  the  urine  of  the 
dog  and  horse,  preliminary  precipitation  by  lead  acetate  is  necessary. 
The  ui"ine  of  all  these  animals  is  slightly  Isevorotatorv. 

W.  D.  H. 

Influence  of  Wool  on  the  Material  Exchange  of  Sheep.    Bj 

E.  Kern,  H.  "Wattexberg,  and  T.  Pfeiffer  (Biecl.  Centr.,  1^91,  451 — 
454). — The  amount  of  carbonic  anhydride  and  nitrogen  excreted  by 
sheep  when  clothed  with  wool,  immediately  after  shearing,  and  some 
considerable  time  after  shearing,  was  determined.  It  was  found  that 
the  production  of  carbonic  anhydride  increased  considerably  imme- 
diately after  shearing ;  but  when  the  .sheep  became  accustomed  to  the 
new  state  of  affairs,  then  the  excretion  fell  to  the  normal  amount,. 
There  was  a  slight  reduction  in  the  nitrogen  excreted  after  shearing,, 
and  the  amount  of  perspiration  was  considerably  less. 

E.  W.  P. 

Production  of  Leucocjrtosis  in  Mammals.  By  J.  Horbac- 
ZEw-Ki  {Monatsl.,  12.  -221— 275).— See  p.  1340. 
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Action  of  Definitely-related  Chemical  Compounds  on  Ani- 
mals. By  W,  GiBBS  and  E.  J.  Reichkkt  (Amer.  Cliem.  J.,  13, 
:!()! — 370). — In  this  continuation  of  the  authors'  thesis  (this  vol.,  p. 
1280),  the  action  of  the  substances  named  hei^eunder  on  the  respira- 
tion and  circulation  of  frog-s  and  doers  when  administered  subcu- 
taneously,  intravenously,  and  internally,  is  described. 

Sodium  Nitroprusside. — The  fatal  dose  by  the  stomach  is  about  0"2 
<^ram  per  kilo,  of  body-weight;  by  the  vein,  from  0"1 — 0"2  gram  per 
kilo.  The  respirations  are  increased,  the  temperature  falls,  paralysis 
and  general  collapse  supervene,  and  death  ensues  from  failure  of  the 
heart's  action. 

Nitroso-ft-naphthol — When  given  to  the  dog  by  the  stomach  the 
blood  is  discoloured,  becoming  very  dark,  and  exhibiting  by  means  of 
the  spectroscope  the  presence  of  nitrite  of  haemoglobin.  The  fatal 
dose,  subcutancously,  is  about  0'-4  gram  per  kilo.,  and  is,  relatively^ 
very  large,  owing  to  slowness  of  absorption ;  the  heart's  action 
becomes  sluggish,  the  motor  reflexes  are  weakened  and,  finally, 
abolished,  the  heart  being  arrested  in  diastole.  Intravenously,  about 
0-04  gram  per  kilo,  is  fatal.  Internal  administration  causes  persistent 
vomiting,  Avhich  prevents  determination  of  the  fatal  dose.  Death  is 
due  to  paralysis  of  the  respiratory  centres. 

Nifromethane. — -The  minimum  lethal  dose  is  from  one-half  to  1  c.c. 
per  kilo,  of  body- weight.  Lassitude,  drowsiness,  and  vomiting  occur  ;. 
sleep  passes  into  stupor,  and  then  into  coma,  respiration  fails,  and  the 
heart  ceases  to  beat. 

Nitrosodiethijlene. — The  minimum  fatal  subcutaneous  dose  is  less 
than  1  c.c.  per  kilo. ;  intravenous,  from  one-third  to  one-half  c.c.  per 
kilo.     Its  action  is  somewhat  similar  to  that  of  nitromethane. 

Hydroxy lamine. — The  blood  becomes  much  discoloured,  almost 
black,  owing  to  formation  of  methaemoglobin ;  general  paralysis 
occurs,  and  death  supervenes  from  a  failure  of  respiration.  The 
lethal  internal  dose  for  the  dog  is  about  0'2 — 0"3  gTam  per  kilo. ;  in^ 
travenously  it  is  0"06  gram  per  kilo. 

Aldehyde-ammonia. — The  lethal  dose  subcutaneously  injected  is- 
0'15 — 0'2  gram  per  kilo.  ;  intravenously  injected,  it  is  about  004 
gram  per  kilo.  Blood  pressure,  pulse,  and  respiration  rapidly  fail,  and 
death  results  primarily  from  paralysis  of  the  respiratory  centres. 

Fiirfuraldehyde  Sodium  Hydrogen  Sidphite. — The  lethal  dose,  in- 
ti-avenously,  is  O'o — O'o  gram  per  kilo. ;  3  grams  per  kilo,  injected 
subcutaneously  killed  a  dog  within  24  hours.  There  is  a  decrease  of 
pulse,  respiration,  and  temperature ;  repeated  doses  cause  further 
reductions,  and  death  ensues  from  cardiac  paralysis. 

Oxaviic  acid  and  cyanuric  acid  may  be  considered  inert. 

Alcohols. — The  action  of  all  the  alcohols  which  the  authors  have 
examined  is  identical  with  that  of  ethyl  alcohol,  but  different  in 
degree.  Dogiel  (Pfliiger's  Arch.,  8,  605)  found  that  methyl 
alcohol  was  the  least  toxic  of  the  first  five  alcohols,  and  amyl 
alcohol  the  most.  Dujardin-Beatimetz  and  Andige  (Compt.  rend.^ 
83,  80 — 82)  found  that  methyl  alcohol  was  less  poisonous  than 
ethyl  alcohol,  and  that,  in  passing  from  ethyl  to  amyl  alcohols, 
toxicity    regularly    increased.     The    minimum    lethal  doses   of    the 
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alcoliols  whicli  were  examined  by  the  authors  were,  when  intraven- 
ously injected,  as  follows  in  c.c.  per  kilo,  of  body- weight : — Propyl, 
1-6— 2-5;  isopropyl,  1-3—2;  butyl,  O'S— 0-6 ;  isobutyl,  OG— U7 ; 
secondary  butyl,  TO — lo  ;  tertiary  butyl,  I'O — 1"2  ;  heptyl,  O'l — 0*12; 
octyl,  105— 0-1  (sic);  allyl,  0-2—0  24;  benzyl,  0-4—0-6;  cuminyl, 
0-25— 0-3.  A.  G.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Secretions  of  Microbes;  Transformation  and  Elimination 
of  Organic  Matter  by  the  Pyocyanic  bacillus.  By  A.  Arnald 
and  A.  Chaerix  {Compt.  rend.,  112,  1157 — IIGU). — When  the  pyo- 
cyanic bacillus  acts  on  asparagine  (this  vol.,  p.  1132)  72'5  per  cent, 
of  the  carbon  is  eliminated  in  the  foi'm  of  carbonic  anhydride;  13-8 
per  cent,  forms  part  of  the  protoplasm  of  the  microbes  and  the 
remainder  exists  in  the  form  of  soluble  compounds.  The  quantity  of 
oxygen  absorbed  is  in  proportion  to  the  quantity  of  carbonic  anhydr- 
ide evolved.  In  a  vacuum,  evolution  of  carbonic  anhydi'ide  takes 
place  slowly ;  in  an  atmosphere  of  carbonic  anhydride  there  is  no 
development  of  the  microbe ;  in  hydrogen  there  is  considei-able  de- 
velopment, with  formation  of  ammonia. 

With  gelatin  and  the  necessary  salts,  the  evolution  of  nitrogen  is 
more  regular  than  with  asparagine,  but  the  quantity  of  ammonia 
does  not  increase  after  the  22nd  day.  The  quantity  of  nitrogen  con- 
verted into  ammonia  is  70  per  cent.,  whilst  with  asparagine  it  is 
91  per  cent.  On  the  other  hand,  the  weight  of  the  microbes  and  of 
the  products  of  secretion  is  considerably  greater  with  gelatin  than 
with  asparagine.  No  pigment  is  formed,  but  the  products  of  secre- 
tion have  marked  toxic  action.  The  volatile  portions  and  the  portions 
soluble  in  alcohol  are  toxic  in  large  doses  and  protective  in  small 
doses  ;  the  portion  insoluble  in  alcohol  is  toxic,  and  has  no  vaccinating 
effect  in  small  doses.  C.  H.  B. 

Substitution  of  Manganese  for  Iron  in  Plant  Nutrition.  By 
G.  Spaupani  (Staz.  Sper.  Agrar.,  19,  5 — 33). — Water  culture  experi- 
ments were  made  with  oats,  white  lupins,  and  maize.  There  were 
three  series  of  experiments  :  in  the  first  (A),  the  plants  were  grown 
in  a  solution  of  potassium  phosphate  (5  grams),  calcium  nitrate 
(8  gi'ams),  magnesium  sulphate  (1  gram),  and  potassium  chloride 
(0-5  gram),  14'5  grams  of  the  mixed  salts  being  dissolved  in  14"5  litres 
of  water  ;  in  the  second  series  (M),  the  same  solution  was  employed, 
with  the  addition  of  7  or  8  drops  per  liti'e  of  manganese  sulphate 
solution  (about  O'OS  per  cent.)  ;  in  the  third  (F),  ferric  chloride  was 
used  in  the  place  of  manganese. 

The  appearance  of  the  plants  at  various  periods  of  growth  is 
described.  It  was  found  that  the  ashes  of  the  leaves  of  plants 
grown  with  manganese  gave  an  intense  manganese  reaction.     But  in 
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all  cases  it  was  found  that  manganese  could  not  take  the  place  of 
iron  in  the  formation  of  chlorophyll.  N.  H.  M, 

Physiology  of  the  Tannins  and  Trihydroxybsnzenes.      By 

E.  NlCKi^L  {Chem.  Centr.,  1891,  i,  1041;  from  But.  Centrahl.,  1891, 
1 — 4). — The  author  has  already  expressed  the  opinion  that  the 
tannins  are  derived  from  the  trihydroxybenzenes,  some  being  de- 
rivatives of  the  S3'mmetrical  phloroglueinol,  others  being  derived  from 
pyrogallol  and  hydroxyquinol,  and  the  tannins  may  be,  therefore, 
divided  into  those  which  have  a  "  symmeti'ical "  origin,  and  those 
of  an  unsymmetrical  origin.  The  tannins  do  not  show  any  difference 
in  their  chemical  reactions,  however. 

The  autlior  further  expresses  the  opinion  that  phloroglueinol  is 
derived  from  inosite,  which,  according  to  Maquenne,  is  readily 
converted  into  tri-iodobenzene  and  aromatic  compounds. 

J.  W.  L. 

Experiments  with  Green  Maize.  By  Z.  v.  Szilassy  and  A. 
CsEKHATi  (Bied.  Centr.,  1891,  463 — 469). — Of  all  fodder  plants  which 
have  a  low  percentage  of  proteids,  but  a  heavy  total  yield,  maize 
takes  the  first  place  ;  all  others  are  either  below  it  in  quality  or  in 
total  3'ield.  When  thickly  sown,  maize  requires  much  water,  and, 
therefore,  a  wet  soil  is  necessary ;  but  the  thicker  the  sowing  is,  the 
smaller  are  the  indi^-idual  plants  ;  although,  at  the  same  time,  the  total 
yield  is  better  than  Avhen  the  plants  stand  further  apart. 

The  earlier  ripening  kinds,  as  Cinquantino  and  Szekler,  are  of 
better  quality  than  the  later  ripening  sort.  E.  W.  P. 

Formation  of  Nitrates  in  Soils.  By  A.  MUntz  (Gompt.  rend.,  112, 
1142 — 1144). — Nitrites  are  only  found  in  soils  in  very  small  quantities 
and  under  exceptional  circumstances,  Avhilst  on  the  other  hand  when 
the  nitrifying  organisms  are  introduced  into  cultivation  fluids,  large 
quantities  of  nitrites  are  formed. 

Dilute  solutions  of  calcium  nitrite  undergo  no  change  when  left  in 
contact  with  oxygen  for  many  months.  Calcium  nitrite  is,  however, 
decomposed  by  carbonic  acid  with  liberation  of  nitrous  acid,  a  rela- 
tively large  quantity  of  carbonic  acid  being  necessary  in  order  to 
secure  complete  decomposition.  Simultaneous  action  of  oxygen  or 
air  and  carbonic  anhydride  on  solutions  of  calcium  nitrite  completely 
convert  it  into  nitrate,  oxidation  taking  place  when  nitrifying  organ- 
isms are  entirely  absent. 

If  calcium  nitrite  is  added  to  a  soil  which  has  previously  been 
heated  for  half  an  hour  at  100"  in  order  to  kill  the  nitrifying  organisms 
without  killing  those  which  produce  carbonic  anhydride,  the  nitrite 
after  a  few  days  is  completely  converted  into  nitrate. 

It  seems  highly  probable,  therefore,  that  the  nitrifying  organism 
converts  the  nitrogen  into  nitrites,  and  the  latter  are  converted,  with- 
out any  further  action  of  any  organism,  into  nitrates  by  the  simul- 
taneous action  of  the  oxygen  and  carbonic  anhydride  which  ai*e 
always  present  in  soils.  C.  H.  B. 

Depreciation  of  Manure  by  Exposure  to  Wet  and  Fermen- 
tation.    By  Roberts  and  Wixa   {Bied.  Centr.,  1891,  437 — 438). — 
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Horse  stable  manui-e  was  exposed  to  the  weather  in  a  box  in  a  manure 
heap  ;  there  was,  after  the  lapse  of  half  a  year,  a  loss  in  total  weight,  an 
increase  in  water,  and  a  decrease  in  the  percentage  of  valuable  matter. 
When  horse  and  cow  manure  were  treated  under  like  conditions,  but 
the  drainage  collected,  there  was  found  to  be  a  loss  of  the  nitrogen 
to  the  extent  of  32  per  cent.,  of  the  phosphoric  acid  47  per  cent., 
and  of  the  potash  35  per  cent.  But  thin  layers  of  manure  exposed  to 
the  sun  and  air  and  rain  lost  scarcely  anything.  E.  W.  P. 


Analytical   Chemistry. 


Strength  of  Solutions  estimated  by  their  Refraction.    By  H. 

O.  G.  Ellingek  (/.  pr.  Chem.  [2],  44,  152— 157).— See  p.  1305. 

Electrolytic  Separations.  By  E.  F,  Smith  and  F.  Muhr  (Amer. 
Chevi.  J.,  13,  417 — 422). — The  most  favourable  result,  together  with 
the  conditions  under  which  it  was  attained,  is  here  quoted  from  the 
list  of  experiments  given  in  each  case. 

Gold  from  Palladium. — Gold  present,  0*1162  gram ;  potassium 
cyanide,  1"50  grams;  total  volume,  150  c.c.  ;  current  in  c.c.  OH  gas 
per  minute,  0'8  ;  palladium  present,  0"12  ;  gold  found,  (1)  0*1162,. 
(2)  0*1163,  (3)  0*1162,  (4)  0*1163  gram. 

Gold  from  Copper. —  Gold  present,  0*1725  gram  ;  potassium  cyanide, 
1*50  gi'ams  ;  total  volume,  150  c.c. ;  OH  gas  per  minute,  0*8  c.c. ; 
copper  present,  0*125  gram  ;  gold  found,  0*1725. 

Gold  from  Cobalt. — Gold  present,  0*1792  gram;  Potassium  cyanide, 
3  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute,  0*6  c.c. ;  cobalt 
present,  0*15 — 0*2  gram  ;  gold  found,  0*1789. 

Gold  from  Nickel. — Gold  present,  0*1725  gram  ;  potassium  cyanide,^ 
2*5  grams ;  total  volume,  150  c.c.  ;  OH  gas  per  minute,  0*5  c.c. ;  nickel 
present,  0*1373  gram  ;  gold  found,  0*1724  gram. 

Gold  from  Zinc. — Gold  present,  0*1792  gram;  potassium  cyanide, 
3  grams;  total  volume,  150  c.c.  ;  OH  gas  per  minute,  0*6  c.c. ;  zinc 
present,  0*2  gram;  gold  found,  0*1790  gram. 

Gold frora Platinum. — Gold  present,  0*1467  gram;  potassium  cyanide. 
2*5  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute,  1  c.c. ;  plati- 
num present,  0*2433  gram;  gold  found,  0*1468  gram. 

Silver  from  Platinum. — Silver  present,  0*077  gram ;  potassium 
cyanide,  2*5  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute. 
1  c.c. ;  platinum  present,  0*2433  gram  ;  silver  found,  0*0772  gram. 

Cadmium  from  Platinum. — The  precipitated  cadmium  always  con- 
tained platinum.     (Compare  Abstr.,  1890,  1029.) 

Mercury  from  Platinum'. — Mercury  present,  0*1902  gram;  potas- 
sium cyanide,  2*5  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute, 
0*2  c.c. ;  platinum  present,  0*2433  gram ;  mercury  found,  0*1900> 
gram. 

Details  of  difficulties  met  with  in  some  of  these  separations  will  be 
found  in  the  original  paper.  A.  G.  B. 
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Estimation  of  Nitrogen  in  Nitrates  by  Kjeldahl's  Method. 
By  h.  F.  Ki:i:li:r  (Cheoi.  News,  63,  302— 303).— Having  investigated 
various  points,  the  following  conclusions  are  arrived  at : — 1.  Kjeldahl's 
method  is  not  as  accurate  as  the  absolute  method  for  estimating 
nitrogen  in  niti'ates,  but  is  executed  much  more  rapidly,  and  is  ap- 
plicable for  all  px'actical  purposes.  2.  To  avoid  loss  of  nitric  acid, 
the  sulphuric  acid  must  be  added  quickly.  3.  The  end  of  the  con- 
denser should  dip  into  the  liquid  in  the  receiver.  4.  The  addition  of 
a  metallic  oxide  economises  time.  5.  The  potassium  permanganate 
must  be  added  to  complete  oxidation.  6.  It  is  unnecessary  to  add 
zinc  to  the  contents  of  the  distillation  flask,  in  order  to  prevent 
bumping.  D.  A.  L. 

Estimation  of  Total  Phosphoric   Acid  in  Manure.    By  F. 

MAr.Tixorri  (Sfaz.  Sper.  Agrar.,  19,  614—616). — The  ammonium 
■molybdate  method  when  employed  in  estimating  the  total  phosphoric 
acid  in  manures  is  liable  to  error  when  a  certain  amount  of  iron  is 
present,  owing  the  formation  of  a  ferric  phosphate  insolable  in  nitric 
acid.  This  is  precipitated  when  the  hydrochloric  acid  used  for  the 
extraction  of  the  phosphates  is  driven  off  by  nitric  acid.  Analyses  of 
basic  slag  and  mineral  phosphates  are  liable  to  this  error.  The  fol- 
lowing method  is  recommended  : — 5  grams  of  the  manure  suspended 
in  water  (1.5  c.c.)  is  treated  with  hydrochloric  acid  (30  c.c.)  and 
boiled  for  half  an  hour.  The  whole  is  evaporated  to  dryness  on  a 
water-bath  and  again  treated  with  acid  (20  c.c.)  and  evaporated  to 
dryness.  The  residue  is  moistened  with  hydrochloric  acid  (5  c.c), 
treated  with  boiling  water  (15  c.c),  heated  on  a  water-bath  for  10 
minutes,  iiltei'ed,  and  washed  with  boiling  water.  The  filtrate  is 
diluted  to  100  c.c. ;  of  this  50  c.c.  is  ti'eated  with  aqueous  ammonium 
citrate  (125  c.c.  ;  1  c.c.  =  0'4  gram  of  citric  acid),  neutralised  with 
ammonia,  and  diluted  to  250  c.c. ;  a  portion  of  this  solution  (100  c.c.) 
is  then  treated  with  distilled  water  (50  c.c),  ammonia  (50  c.c),  and 
magnesia  mixture  (50  c.c),  well  stinted,  and  left  for  12  hours,  after 
which  it  is  filtered  and  the  ammonium  magnesium  phosphate  deter- 
mined as  usual.     The  method  gives  very  concordant  results. 

N^.  H.  M. 

Note. — The  formation  of  tetrahydrated  ferric  phosphate  was  already 
shown  by  Arth  to  be  a  probable  source  of  error  in  the  estimation  of 
phosphates  in  slags  (Abstr.,  1890,  292).  I^.  H.  M. 

Estimation  of  Silica  in  presence  of  Iron.  By  Leclere  {Compt. 
rend.,  112,  1132 — 1133). — The  decomposition  of  ferric  chloride  in  the 
estimation  of  silicon  can  be  prevented  by  adding  potassium  chloride, 
which  forms  the  double  ferric  potassium  chloride.  1  gram  of  metal 
is  dissolved  in  20  c.c.  of  nitric  acid  and  10  c.c.  of  hydrochloric  acid 
and  boiled  with  two  successive  quantities  of  30  c.c.  of  hydrochloric 
acid  in  order  to  expel  the  greater  part  of  the  nitric  acid.  It  is  then 
mixed  with  3  grams  of  ammonium  chloride  and  evaporated  to  dryness 
to  expel  the  last  traces  of  nitric  acid.  The  residue  is  dissolved  in 
hydrochloric  acid,  mixed  with  3  grams    of  potassium  chloride  and 
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some  water,  and  as'ain  evaporated  to  dryness.     The  residue  is  treated 
with  strong  hydrochloric  acid  and  afterwards  with  water. 

If  ammonium  chloride  is  not  present,  the  silica  may  contain  man- 
ganese, and  if  all  the  nitric  acid  has  not  been  expelled,  it  may  contain 
potassium.  Chromium  redissolves  completely  if  the  residue  is  treated 
with  strong  hydrochloric  acid,  but  solution  is  rendered  certain  by  re- 
ducino-  a  small  quantity. to  chromous  chloride  by  adding  zinc  or 
aluminium.  C.  H.  B. 

Alkalimetry  of  the  Blood.  By  H.  TVixterxitz  (Zeit.  physiol. 
CTiein.,  15,  505 — 512). — The  alkalinity  of  the  blood  was  determined 
by  titration  with  decinormal  tartaric  acid  instead  of  a  mixture  of 
sodium  sulphate  and  tartaric  acid,  as  recommended  by  v.  Jaksch 
(Zeif.  Klin.  Med.,  13)  ;  the  blood  is  received  from  the  vessel  of  a 
livino-  animal  through  a  graduated  pipette  provided  with  a  stopcock. 
Provided  small  quantities  are  employed,  this  is  available  for  clinical 
use.  The  reaction  is  determined  by  litmus  paper.  The  mean  alkalinity 
of  100  c.c.  of  normal  rabbit's  blood  is  0  165  gram.  It  is  well  known 
that  the  alkalinity  of  the  blood  decreases  on  coagulation  ;  this  diminu- 
tion is  stated  to  take  place  in  two  stages,  namely,  before  and  during 
coao-ulation.  If.  however,  the  alkalinity  of  fresh  blood  be  immediately 
neutralised,  no  further  change  in  reaction  occurs.  Further,  the  di- 
minution of  alkalinity  takes  place  even  though  coagulation  is  hindered 
by  addition  of  salt  solution,  but  the  diminution  is  not  so  great  as  when 
coao-ulation  occurs.  A  further  question,  whether  the  quantity  of 
oxygen  present  influenced  the  result,  is  answered  in  the  negative. 

^  W.  D.  H. 

Estimation  of  Sodium  Chloride  in  Wine.  By  J.  Goxdotn 
(J.  Pharm.  [51,  24,  8 — 10). — Test  paper  is  prepared  by  painting  filter 
paper  in  streaks  with  a  10  per  cent,  solution  of  potassium  chromate  ; 
this  paper  should  only  be  prepared  in  small  quantity  at  a  time  and 
should  be  kept  in  well-stoppered  blue  or  yellow  bottles.  A  standard 
solution  of  silver  nitrate  is  employed  (7-25  grams  per  litre)  such  that 
4  c.c.  precipitates  O'Ol  gram  of  chlorine,  corresponding  with  1  gram 
of  sodium  chloride  per  litre,  the  assay  being  made  on.  10  c.c.  of  wine. 
The  silver  solution  is  run  into  the  wine  until  a  drop  of  the  mixed 
liquid  placed  on  the  test  paper  gives  a  brick-red  precipitate  in  addi- 
tion to  the  reddish-grey  due  to  the  wine  alone.  J.  T. 

Decomposition  of  Chromite  by  the  Electric  Current.  By 
E.  F.  Smith  (Amer.  Cliem.  J.,  13,  414—417  ;  compare  Abstr.,  1889, 
92(3). — 30 — 40  grams  of  stick  potash  is  melted  in  a  nickel  ci'ucible 
and  gently  heated  until  the  excess  of  moisture  has  been  expelled.  The 
crucible  is  held  in  a  heavy  copper  wire  ring  attached  to  the  anode 
of  a  storage  cell,  and  is  heated  by  a  small  flame  throughout  the 
decomposition.  From  O'l  to  0-5  gram  of  the  finely-divided  chromite 
is  brushed  from  a  watch  glass  upon  the  liquid  alkali,  the  crucible 
covered  -with  a  perforated  glass,  and  a  platinum  rod,  attached  to  the 
cathode,  lowered  into  the  melted  mass.  The  current,  which  should 
not  exceed  1  ampere,  is  then  set  in  action  and  continued  for  30  to  40 
minutes;  particles   projected  from  the    sui-face  of  the   melt  by  the 
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bursting  gas  bubbles  will  be  returned  to  the  crucible  by  the  drops 
which  collect  on,  and  fall  from,  the  glass  cover.  Before  finally  inter- 
rupting the  cniTCut,  it  should  be  reversed  for  a  short  time  by  means 
of  a  commutator ;  this  is  because  metallic  iron  is  deposited  on  the 
cathode  and  may  enclose  particles  of  the  ore,  which  will  thus  remain 
unattacked. 

After  the  current  has  been  interrupted,  the  crucible  is  digested  in 
water  until  the  melt  is  dissolved,  and  after  some  further  digestion  the 
liquid  is  filtered  and  the  residue  washed;  this  residue  should  dissolve 
completel}-  in  hydrochloric  acid  ixnless  quartz  be  present  in  the  ore. 
The  estimation  of  the  chromium  in  the  aqueous  solution  and 
washings  is  best  performed  by  the  addition  of  a  known  weight  of 
ferrous  sulphate  to  the  acidified  liquid  and  determining  by  standard 
dichromate  the  portion  of  this  salt  which  remains  unoxidised. 

A.  G.  B. 

Estimation  of  Sugar  in  Blood.  By  M.  Abelp:.s  (Zeit.  pliysiol. 
Chem.,  15.  -i95 — 50-i). — The  usual  jnethod  of  getting  rid  of  the  prote'ids 
in  the  blood  before  estimating  the  sugar  is  either  to  boil  with  sodium 
sulphate  and  acetic  acid  (Bernard)  or  with  sodium  acetate  and  ferric 
chloride  (Sehmidt-Mulheim,  Seegen).  Schenk  (this  vol.,  p.  350) 
lias  stated  tliat  the  former  method  leads  to  a  considerable  loss  of 
sugar,  although  several  other  observers  have  found  that  the  loss  is  not 
so  great  as  Schenk  states,  and  explain  it  in  a  different  way.  There 
are  also  objections  to  Schmidt-Mulheim's  method  which  the  present 
author  has  previously  pointed  out  (Wiea.  Med.  Jahrh.,  1887).  He  now 
recommends  a  new,  simple,  and  efficacious  method,  and  illustrates  its 
accuracy  by  a  table  of  analyses.  The  procedui^e  is  the  following : — 
To  the  blood  is  added  an  equal  volume  of  a  solution  of  zinc  acetate  in 
absolute  alcohol.  The  strength  of  this  solution  should  be  such  that 
for  each  gram  of  blood  0'05  gram  of  zinc  acetate  is  added.  The 
precipitate  is  filtered  off,  squeezed,  and  washed  with  alcohol,  the  wash- 
ings being  added  to  the  filtrate  ;  to  the  latter  a  20  per  cent,  solution  of 
sodium  carbonate  is  added  until  the  reaction  is  strongly  alkaline,  and 
the  precipitated  zinc  carbonate  is  filtered  off.  The  filtrate  is  acidified 
with  acetic  acid  and  evaporated  to  20 — 30  c.c.  (50  c.c.  of  blood  is 
usually  taken).  A  few  drops  of  a  concentrated  aqueous  solution  of 
zinc  acetate  is  added,  and  then  sodium  carbonate  until  the  mixture  is 
alkaline ;  finallv  it  is  made  up  to  the  original  volume  and  filtered,  the 
sugar  being  estimated  in  this  filtrate.  Instead  of  zinc  acetate,  zinc 
chloride  may  be  used.  ^^ .  D.  H. 

Estimation  of  Tannin  and  of  Free  Tartaric  Acid  in  Wines. 
By  A.  ViGNA  (Staz.  Sper.  Agrar.,  19,  279— 298).— The  following- 
modification  of  Lowenthal's  method  for  the  estimation  of  tannin  is 
recommended  : — 50  c.c.  of  the  tannin  solution  or  the  wine  mixed  with 
5  c.c.  of  ammoniacal  zinc  acetate  solution  (zinc  acetate,  40  grams  ; 
ammonia  in  excess,  and  the  whole  made  up  to  1  litre)  is  heated  in  a 
dish  on  a  water-bath,  being  stirred  from  time  to  time,  until  the  volume 
is  reduced  to  about  one-third;  water  (50  to  60  c.c.)  is  added,  the 
whole  mixed  and  allowed  to  get  cool,  when  it  is  filtered,  and  the  pre- 
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cipitate  washed  with  cold  water.  The  precipitate  is  at  once  dissolved 
in  dilute  sulphuric  acid  (1:4;  10  c.c.)  and  boiling  water  in  the  dish 
already  used.  When  cold,  20  c.c.  of  indigo  solution  (1  gram  to  a  litre) 
is  added,  the  liquid  diluted  to  about  250  c.c,  and  permanganate  added 
until  the  colour  of  the  indigo  disappears.  By  using  cold  solutions  of 
about  250  c.c,  and  by  carefully  adding  the  permanganate  drop  by 
•drop,  good  results  are  obtained.  A  point  of  importance  is  that  the 
amount  of  permanganate  required  is  not  always  proportional  to  the 
tannin.  Experiments  made  with  tannin  solutions  containing  respec- 
tively 1,  2,  3,  and  4  parts  per  million  showed  that  the  amount  of  per- 
manganate required  is  relatively  greater  the  stronger  the  solution ; 
thus,  the  amounts  required  by  50  c.c.  of  the  above  solutions  were 
respectively  9*7,  20'5,  32'0,  and  44'0  c.c.  The  difference  is,  however, 
not  oreat  enough  to  be  of  practical  importance.  The  experiments 
show  that  the  separation  of  tannin  in  wines  by  zinc  acetate  is  suffi- 
ciently complete  if  too  great  an.  excess  of  zinc  salt  is  avoided  and  the 
precipitate  is  rapidly  washed  and  redissolved.  Gannter's  method  is 
discussed,  and  is  not  recommended. 

With  reo-ard  to  the  estimation  of  free  tartaric  acid  in  wines,  the 
methods  of  Berthelot  and  Fleurieu  and  of  Barth,  and  the  potassium 
chloride  method,  were  tried.  The  direct  determination  with  potas- 
sium acetate  or  chloride  is  the  quickest,  and  gives  results  nearest  the 
truth,  especially  when  much  acid  is  present.  The  addition  of  alcohol 
and  ether  may  be  omitted.  The  potassium  chloride  method  is  the 
simplest,  and  gives  good  results.  X.  H.  M. 

Detection  of  Sesame  Oil  in  Olive  Oil.  By  J.  F.  Tocher 
(Pharm.  J.  Trans.,  21,  638 — 649). — A  solution  of  pyrogallol  in  hydro- 
chloric acid  (2  grams  in  30  c.c.)  gives  a  reaction  characteristic  of 
sesame  oil,  after  a  sample  of  olive  or  other  oil  containing  even  a  small 
proportion  (1  per  cent.)  has  been  agitated  with  it.  The  hydrochloi'ic 
acid  solution,  after  having  been  separated  from  the  oil,  is  boiled  for 
five  minutes,  when  the  colour  will  be  changed  to  purple,  and  the 
solution,  after  a  time,  will  deposit  a  purple  substance.  The  author 
also  found  that  by  agitation  with  acetic  acid  sesame  oil  yielded  0'04 
per  cent,  of  an  extract  which,  by  approximate  treatment  of  the  acid 
solution,  was  finally  obtained  in  the  form  of  fine,  acicular  crystals, 
meltino-  at  117*^,  and  soluble  in  alcohol  and  other  solvents.  It  gave 
no  reaction  with  the  hydrochloric  solution  of  pyrogallol,  but  by  nitro- 
sulphuric  acid  was  turned  first  green,  and  then  bright  red,  an  effect 
which  has  been  already  observed  with  sesame  oil  itself,  and  used  as 
a  test.  The  percentage  composition  of  the  substance  was  found  to 
be  :  C,  30-53 ;  H,  5-43;  O  (by  difference),  64-04.  R.  R. 

Analysis  of  a  Mixture  of  Wax,  Parafl&n,  Stearin,  and  Stearic 
Acid.  By  P.  Jeajj  {Bull.  Soc.  Cliim.  [3],  5,  3 — 5). — 3  or  4  grams  of 
the  mixture  are  treated  with  60  c.c.  of  boiling  alcohol.  On  cooling, 
the  alcoholic  solution  is  titrated  with  seminormal  alkali,  phenol- 
phthale'in  being  used  as  an  indicator,  and  the  stearic  acid  is  thus 
determined,  since  7'S  c.c.  of  seminormal  alkali  =^  1  gram  of  stearic  acid. 
To    the    above    neutralised  alcoholic   solution,  3 — 4   c.c.    of    sodium 
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hydroxide  solution  (50  per  cent.)  is  added,  and  the  mixture  is  boiled 
in  a  reflux  apparatus  foi-  one  hour;  the  alcohol  is  now  distilled  off, 
and  the  residue  is  mixed  with  dry  silica  and  asbestos,  dried  at  100'', 
and  exhausted  with  hot  chloroform ;  subsequent  distillation  of  the 
chloroform  leaves  a  residue  of  paraffin  and  myricic  acid,  which  is 
weic^hed,  and  the  paraffin  is  determined  in  a  portion  of  this  residue 
by  heating  it  in  a  reflux  apparatus  with  4 — 5  c.c.  of  glacial  acetic 
acid  for  one  hour.  The  solution  is  now  placed  in  a  graduated  tube,  to 
which  the  rinsings  of  the  flask  with  warm  glacial  acetic  acid  are 
added,  and  the  tube  and  contents  are  placed  in  a  water-bath  at  90"', 
and  frequently  agitated.  The  volume  of  separated  paraffin  is  read 
off  and  determined,  since  1  gram  of"  paraffin  occupies  under  these  con- 
ditions 1"35 — 1'4  c.c,  and  the  myricic  acid  is  taken  by  difference. 
The  portion  of  the  alcoholic  residue  which  is  insoluble  iu  chloroform 
consists  of  sodium  stearate,  stearin,  and  cerotic  acid.  This  is  dis- 
solved in  boiling  watej",  filtered  from  the  silica  and  asbestos,  and  the 
solution  decomposed  by  the  addition  of  slight  excess  of  nitric  acid, 
the  fatty  acids  are  filtered  off,  and  the  filtrate  is  neutralised,  treated 
with  plumbic  acetate,  and  the  glycerol  contained  therein  estimated  by 
potassium  dichromate  ;  from  the  glycerol,  the  stearin  is  estimated  on 
the  assumption  that  5  grams  of  glycerol  are  =:  95  grams  stearin, 
and  tlie  cerotic  acid  is  taken  by  difference.  T.  G.  N. 

Estimation  of  Fats  in  Vaselin.  By  Vizerx  and  C.  JSTicolas 
(/.  Plinrm.  [5].  24,  4-9 — 51)  — Caustic  alkalis  are  without  action  on  the 
normal  constituents  of  vaselin  in  the  process  to  be  described,  whilst 
they  combine  in  definite  proportions  with  the  fats  to  form  soaps. 
Experiment  h;is  determined  that  10  grams  of  these  fatty  compounds 
absorb  1'635  grams  of  potassium  oxide,  K^O,  and  the  calculations 
are  based  on  this.  A  standard  alkali  solution  is  prepared  by  dissolv- 
ing about  20  grams  of  potash  in  100  c.c.  of  90°  alcohol.  This  is 
standardised  by  means  of  standard  sulphiiric  acid.  A  neutral  alcohol 
is  prepared  by  dissolving  1  c.c.  of  phenolphthalein  in  500  c.c.  of  90° 
alcohol,  then  alkali  is  stirred  in  drop  by  drop  until  a  very  slight 
rose  tint  is  produced.  10  grttras  of  the  vaselin  to  be  tested  is  placed 
in  a  200-c.c.  porcelain  basin,  10  c.c.  of  standard  alkali  added,  the 
basin  being  kept  on  a  water-bath  during  the  whole  process.  50  c.c. 
of  neutral  alcohol  is  now  added,  the  solution  heated  nearly  to  boil- 
ing, and  the  mixture  stirred  for  eight  minutes,  when  the  saponifica- 
tion will  be  complete,  and  normal  sulphuric  acid  added  drop  by 
drop  until  all  colour  has  disappeared ;  this  point  is  very  important. 
If  too  long  a  time  has  been  taken,  it  may  be  necessary  to  add  a  fresh 
portion  of  neutral  alcohol  to  replace  the  loss  by  evaporation.  The 
amount  of  sulphuric  acid  run  in  subtracted  from  that  required  to 
saturate  10  c.c.  of  alkali  solution,  multiplied  by  0"0047,  gives  the 
quantity  of  potash  absorbed  by  the  fats  in  10  grams  of  vaselin,  and 
this  number  divided  by  0"01635  gives  the  percentage  of  fats  in  the 
vaselin.  J.  T. 

Optical  Analysis  of  Butter  Fat.     By  H.  0.  G.  Ellinger  (/.  pr. 
Chem.    [2],  44,    157 — 159). — The   author   describes   the   testing  of 
VOL.  LX.  5  a 


1402  ABSTRACTS    OK    CHEMICAL    PAPERS. 

butter  fat  in  the  '"  difference  refractoiueter  "  (this  vol.,  p.  1305).  He 
records  the  deflection  given  by  510  samples  of  pui'e  Danish  butter, 
taken  -with  the  view  of  ascertaining  to  what  extent  the  refraction  of 
pure  butter  fat  varies,  and  therefore  to  what  extent  the  refraction  of 
butter  can  be  used  as  a  test  for  its  purity.  The  readings  were  made 
at  a  temperature  of  45°,  and  the  "  normal  oil  "'  of  Amagat  and  Jean 
was  used  in  the  middle  cell. 

The  samples  were  taken  between  February  and  June  (209),  during 
September  and  October  (174),  and  in  Xoveniber  (57)  and  Decembei* 
(70).  The  mean  deflections  for  these  four  periods  were  305,  27, 
30"5.  and  33  divisions  respectively  :  the  greatest  deflection  given  by 
any  sample  was  37,  and  the  least  23  divisions.  Commercial  margarin 
alwavs  contains  some  butter  fat ;  the  sample  which  contained  least, 
in  the  authors  experience,  gave  a  deflection  of  eight  divisions ;  when 
this  sample  Avas  mixed  with  an  equal  quantity  of  butter  of  35  deflec- 
tion, the  reading  given  by  the  mixture  was  2r5.  or  1"5  below  the 
lowest  natural  butter  (23). 

The  author  concludes  that  natural  butter  gives  a  deflection  varying 
between  35  and  23  divisions,  and  that  the  refractometer  can  only 
detect  with  certaintv  more  than  45  per  cent,  of  admixed  margarin. 

A.  G.  B. 

Estimation  of  Fat  in  Milk.  By  :M.  Kuhx  (Chem.  Centr.,  1891, 
i,  1007:  from  Milch.  Zeit..  20.  369 — 370). — For  the  estimation  of  fat 
in  curdled  milk,  the  author  recommends  Dietrich's  method  and 
weighing  tubes. 

The  author  also  describes  a  small  wire  cage  for  holding  the  Adams' 
coils,  which  consists  of  two  rings  about  1  inch  in  diameter,  into  which 
the  coil  is  slipped  and  weighed.  The  milk  in  then  pipetted  on  to  the 
coil,  and  the  latter  again  weighed.  J.  W.  L. 

Estimation  of  the  total  Alkaloids  in  Quinine  Bark.  By  W. 
Haibexsak  {Chem.  Ceutr.,  1S91.  i,  1006 — 1007;  from  Schiceiz. 
Woclienschr.  Fharm..  29,  147 — 151). — The  author  recommends  the 
following  method  for  the  estimation  of  the  total  alkaloids  in  quinine 
bark  in  preference  to  that  described  in  the  Phurm.  Germ.  Ill;  it 
difl^ers  fi"om  the  latter  in  that  the  alkaloids  are  extracted  from  the 
ether-alcohol  ammonia  solution  by  agitation  with  dilute  sulphuric 
acid,  by  which  means  the  alkaloids  are  obtained  free  from  resinous 
matters  and  wax. 

20  grams  of  the  finely-pulverised  bark  is  shaken  in  a  500-c.c. 
flask  with  10  c.c.  of  10  per  cent,  ammonia  and  20  c.c.  of  94  per 
cent,  alcohol ;  170  c.c.  of  ether  is  added,  and  the  whole  shaken 
occasionally  during  2 — 3  hours.  100  c.c.  of  the  clear  extract  is 
poured  off  into  a  separating  funnel,  and  shaken  with  50  c.c.  of 
water  and  so  much  sulphui'ic  acid  that  the  resulting  liquid  has  a 
slightly  acid  reaction.  The  aqueous  layer  is  allowed  to  separate 
from  the  ether,  run  off,  warmed  in  order  to  expel  the  dissolved 
ether,  and  returned  to  the  separating  funnel;  30  c.c.  of  chloroform 
is  then  added,  the  alkaloids  liberated  by  the  addition  of  a  few  drops 
of    caustic    soda    solution,   and,   after    shakinof    well,   the    chloroform 
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extract  is  separaterl,  run  into  a  tared  flask,  and  the  chloroform 
distilled  off.  The  residue  is  dried  at  100°,  and  weighed.  The 
alkaline  liquid,  after  separating  the  chloroform,  is  tested  with  iodine 
solution  or  Meyer's  reagent,  and  should  give  no  alkaloid  reaction  ; 
otherwise  it  must  be  again  extracted  with  chloroform.  The  alkaloid 
residue  is  obtained  cry.stalline,  more  or  less  yellowish  coloured,  clear 
and  completely  soluble  in  acidified  water.  The  process  occupies  4  —  5 
hours,  and  the  results  obtained  are  satisfactory.  J.  W.  L. 

Estimation  of  Caffeine.  By  B.  H.  Paul  (Pharm.  J.  Tran.^.,  21, 
882). — More  caffeine  is  olitained  from  a  mixture  of  tea  with  magnesia 
when  extracted  with  chloroform  than  from  a  mixture  of  tea  with 
lime  ;  but  in  each  case  this  menstruum  fails  to  dissolve  out,  even  after 
prolonged  treatment,  more  than  a  fi-action  (one-half,  one-third)  of  the 
caffeine  actually  present.  Chloroform  cannot  therefore  be  substituted 
for  alcohol  in  estimating  the  amount  of  caffeine  in  tea,  and  its  employ- 
ment niiiy  account  for  the  smallness  of  the  amounts  of  caffeine  in 
tea  that  some  analysts  have  reported.  R.  R- 

Estimation  of  Morphine.  By  A.  Lambert  (./.  Pharm.  [5],  23, 
59o — o97). — It  is  known  that  the  rotatory  power  of  morphine  in  acid 
solution  diminishes  as  the  solution  becomes  more  concentrated.  If  p 
represents  in  grams  the  quantity  of  morphine  (supposed  hydrated) 
contained  in  100  c.c.  of  solution,  a^  the  deviation  produced  in  a 
column  0-2  m.  long,  then  p  =  31  —  v/961  — 25a.  It  is  found  by  cal- 
culation and  verified  by  experiment  that,  to  produce  a  deviation  of 
10°  saccharimetric  (or  2167°of  arc),  it  is  necessary  to  dissolve  1  gram 
of  morphine  in  112  to  113  c.c.  To  estimate  the  morphine  in  opium, 
15  grams  is  treated  with  6  grams  of  slaked  lime  and  150  c.c.  of  water 
added  in  small  portions  ;  after  stirring  occasionally,  the  liquid  is 
filtered  off  at  the  end  of  half  an  hour.  To  53  c  c.  of  the  filtrate  is 
added  1  c.c.  of  acetic  acid,  2  c  c.  of  water,  1  gram  of  powdered 
sodium  sulphite,  and  some  fragments  of  zinc.  After  a  quarter  of  an 
hour  the  solution  is  filtered  and  examined  in  the  polarimeter :  let  X 
be  the  deviation  in  degrees.  60  c.c.  of  the  first  solution  is  now 
actively  shaken  with  35  grams  of  ammonium  chloride  during  10 
minutes,  filtered,  and  41  c.c.  of  the  filtrate  is  treated  with  1  c.c.  of 
acetic  acid,  075  gram  of  sodium  sulphite,  and  some  small  fragments 
of  zinc.  After  a  quarter  of  an  hour,  it  is  filtered  and  examined  in 
the  polariscope ;  let  n  be  the  deviation,  then  X  —  n  indicates  the 
quantity  of  morphine  contained  in  100  parts  of  opium.  J.  T. 

Optical  Estimation  of  Albumin  in  Urine.  By  H.  0.  G. 
Ellin'GER  (./.  pr.  Chem.  i^2j,  44,  256j. — The  author  has  employed 
Amagat  and  Jean's  differential  refractometer  for  the  estimation  of 
albumin  in  urine.  A  portion  of  the  ui-ine  is  boiled,  after  the 
addition  of  a  drop  of  acetic  acid,  and  the  albumin  removed;  the 
filtrate  is  then  made  up  to  the  original  volume  and  introduced  into 
the  space  b'mnded  by  the  two  parallel  glass  plates  between  the 
collimator  and  the  telescope,  whilst  the  original  urine  is  put  into  the 
prism.     If  the  zero  of  the  instrument  has  been  previously  adjusted, 
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the  boundary  line  between  lig-lit  and  dark  falls  the  further  to  the 
rip^ht  of  the  zero  the  more  albumin  the  urine  contains.  The  method 
gives  results  which  are  exact  enough  for  practical  purposes. 

A.  R.  L. 

Estimation  of  Casein  in  Milk.  By  J.  Rous  {Chem.  Cenfr.,  1891,  i, 
1094—109.5;  from  Monifpur  Snentif.  [4],  5,  478— 482).— The  author 
recommends  the  following  method,  which  is  a  modification  of  that  of 
Adams,  for  the  estimation  of  caseYn  in  milk  ;  10  c.c.  of  milk  is  ex- 
tracted with'25  c.c.  of  the  Adams'  mixture  of  ether,  alcohol,  and  ammonia, 
the  aqueous  layer  is  run  off,  the  ether  layer  containing  the  fat  is 
again  -washed  with  water,  and  the  washings  added  to  the  aqueous  layer, 
the  volume  of  the  whole  now  measuring  40 — 50  c.c.  2  c.c.  of  50  per 
cent,  trichloracetic  acid  is  added,  the  liquid  shaken,  and  the  precipi- 
tated casein  collected  on  a  tared  double  filter.  It  is  then  washed 
with  50  c.c.  of  water  containing  1  c.c.  of  trichloracetic  acid,  and  the 
casein  dried  at  110°.  If  the  milk  should  be  curdled,  it  is  well  to 
shake  it  first  with  1  or  2  c.c.  of  25  per  cent,  ammonia,  before  extract- 
ing with  the  ether-alcohol  mixture. 

The  filtrate  from  the  casein  does  not  react  either  with  Esbach's  or 
with  Tanret's  reagent,  showing  the  absence  of  peptones,  from  which 
the  author  concludes  that  these  compounds  are  either  absent 
altosrether,  or  present  in  fresh  milk  only  in  very  small  amount,  since 
they  are  not  precipitated  by  trichloracetic  acid,  and  must,  therefore, 
be  in  the  filtrate  from  the  casein.  It  is  to  be  noted  that  the  presence 
of  trichloracetic  acid  can  completely  prevent  the  reduction  of  Fehling's 
solution  by  lactose.  J.  W.  L. 

Estimation  of  Indigotin  for  Conmiercial  Purposes.      By  F. 

A.  Owen  {Chem.  Neici>,  63,  301 — 302  ;  from  /.  Arner.  Chem.  Soc, 
Jan.,  1891). — The  method,  as  previously  described  (Abstr.,  1890,  96), 
has  Ibeen  considerably  modified.  Two  lots,  of  1  gram  each,  of  coarsely 
powdered  indigo  shavings  are  taken :  in  one,  the  moisture  and 
ash  are  determined  ;  the  other  is  first  pulverised  dry,  then  levigated 
with  water,  the  suspended  portion  poured  off,  and  the  process  repeated, 
until  all  is  transferred  to  a  200-c.c.  flask ;  3  grams  of  zinc-dust  and 
60  c.c.  of  commercial  strong  ammonia  are  then  added,  the  flask  fllled 
to  i  c.c.  above  the  mark,  and  shaken  occasionally  until  reduction  is 
complete  (possibly  from  half  an  hour  to  two  hours)  ;  50  c.c.  of  the 
clear  solution  is  then  put  in  an  evaporating  basin,  5  or  6  drops  of 
ether  added,  and  air  blown  through  to  precipitate  most  of  the  indigotin ; 
a  moderate  excess  of  hydrochloric  acid  is  now  added,  the  whole  heated 
to  boiling,  and  the  precipitated  indigotin  collected  on  a  tared  filter, 
dried  at  100°,  and  weighed.  D.  A.  L. 
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Copper  Oxide  Battery.  By  F.  de  Lalande  (Compt.  rend.,  112, 
12.5.3 — 12."')6). — The  element  consists  of  one  or  more  plates  of  zinc  and 
a  plate  of  acrglomevated  ciipric  oxide  suspended  in  a  .S.5  per  cent, 
aqncous  solution  of  potassium  hydroxide.  The  zinc  is  supported  by 
strips  of  amalgamated  brass,  and  is  completely  immersed  in  the  solu- 
tion. The  plates  of  copper  oxide  are  prepared  by  subjecting  a  mix- 
ture of  moist  granular  copper  with  -5  per  cent,  of  clay  to  hydraulic 
pressure,  and  roasting  the  cakes  at  600 — 700",  or  by  mixing  the 
copper  with  6  to  8  per  cent,  of  tar  and  roasting  in  a  reverberatory 
furnace.  In  order  to  give  the  requisite  conductivity  to  the  porous 
copper  oxide,  it  is  coated  electrolytically  with  a  very  thin  film  of 
copper.  The  characteristics  of  this  element  are  its  low  internal 
resistance,  its  great  constancy,  and  its  great  yield  of  energy.  The 
E.M.F.  on  open  circuit  is  094  volt.  C.  H.  B. 

Electromotive  Forces  of  Polarisation.  By  M.  le  Blaxc  (Zeit. 
physikal.  Chevi.,  8,  299 — 330). — Starting  with  the  assumption  that 
electrolytes  are  present  in  a  dissociated  condition  in  aqueous  solution, 
the  author  argues  that  the  electrical  energy  required  to  separate  the 
ions  from  the  solution  will  be  given  by  the  product  of  the  amounts  of 
electricity  peculiar  to  each  ion  into  the  intensities  with  which  these 
amounts  may  be  attached  to  the  ions.  The  intensity  of  attachment 
will  vary  with  the  nature  of  the  ion,  but  will  always  be  the  same  for 
the  same  ion,  provided  that  the  influence  which  the  solvent  may  be 
supposed  to  exercise  on  the  dissolved  substance  remains  constant.  If 
the  E.M.F.  which  is  just  suSicient  to  produce  a  separation  of  the  ions 
from  a  solution  of  a  given  salt  be  accepted  as  a  measure  of  the  intensity 
of  attachment  of  the  electricity  to  the  ions,  constant  differences  might 
be  looked  for  in  the  values  of  E.M.F.  for  salts  having  common 
ions. 

The  author  has  measured  the  above  E.M.F.  for  normal  solutions  of 
a  number  of  salts.  The  following  table  for  salts  of  potassium  and 
sodium  shows  that  the  constant  differences  predicted  by  the  theory 
are  actually  obtained  : — 

DifF.         I  DifP. 


N-aoCOa 

=z 

1*71  volts 

NaNOa 

= 

215 

NaoS04 

= 

2-21 

NaCl 

= 

1-98 

NaBr 

zz; 

1-58 

Nal 

^ 

1-12 

0-44 
0-06 
0-23 
040 
0-46 


K2C03 

^ 

1'74  volts 

Kl^O, 

= 

217     „ 

K2SO, 

= 

2-20     „ 

KCl 

= 

1-96     ., 

KBr 

z= 

1-61     ., 

KI 

= 

1-14     „ 

0-43 
0-03 
0-24 
0-35 
0-47 


Experiments  with  other  salts  serve  to  confirm  the  above  results. 
A  number  of  sodium  salts  of  organic  acids  were  next  examined,  and 
it  was  found  that  all  these  gave  about  the  same  value,  a  value  prac- 
VOL.  LX.  5   b 


1406  ABSTRACTS  OP   CHEMICAL   PAPERS. 

tically  equal  to  that  for  the  nitrate  and  sulphate.  As  it  is  improb- 
able that  the  intensity  of  attachment  is  the  same  for  the  organic  as 
for  the  inorganic  acids,  this  number  must  be  regarded  as  the  maxi- 
iQum  value  which  the  E.M.F.  can  reach.  The  existence  of  such  a 
maximum  value  can,  hoAvever,  only  be  explained  by  assuming  that  in 
these  cases  we  are  dealing,  not  with  different  processes,  but  always 
with  one  and  the  same  process.  This  process  the  author  believes  to 
be  the  primary  electrolysis  of  the  water  by  the  current.  The  maxi- 
mum value  is  therefore  the  value  for  the  decomposition  of  water.  If 
rhis  is  the  case,  it  will  be  necessary  to  assume  that  the  water  is  in  a 
partiallv  dissociated  condition,  and  the  electrolysis  of  any  given  salt, 
such  as  potassium  nitrate,  would  then  take  place  as  follows  : — The 
conduction  of  the  current  would  take  place  solely  by  the  ions  of  the 
.salt,  but  in  the  neighbourhood  of  the  electrodes  the  potassium 
(positive)  would  form  potassium  hydroxide  with  the  hydroxyl  group 
(negative)  of  the  water,  the  remaining  hydrogen  then  giving  np 
its  charge  at  the  electrode ;  the  ISTOa  ion  (negative)  would  combine 
with  the  hydrogen  (positive)  of  the  water,  and  the  remaining  hydr- 
oxyl group  would  give  up  its  charge  at  the  electrode.  The  above 
hypothesis  serves  to  explain  a  number  of  facts  which  have  hitherto 
remained  unexplained,  as  for  instance  the  production  of  pure  oxygen 
at  the  positive  electrode  in  the  clectroh'sis  of  acetic  and  benzoic  acids 
in  dilute  solution.  H.   C. 

Specific  Heats  of  some  Solutions.  By  ^V.  Timofeeff  (Compt. 
rend.^  112,  1261 — 1263). — The  author  has  determined  the  specific 
heats  of  solutions  of  mercuric  chloride  and  cadmium  iodide  respect- 
ively in  various  proportions  of  methyl  or  ethyl  alcohol.  In  all  the 
solutions,  the  two  salts  have  practically  the  ;  ame  molecular  capacity 
for  heat,  the  mean  value  being  52.  The  specific  heat  in  the  case  of 
methvl  alcohol  solutions  is  given  with  considerable  accui-acy  by  the 
formula  C  =  0"56755  +  0'001638f,  and  in  the  case  of  ethyl  alcohol 
by  the  formula  C  =  0o3574  +  0-002132^. 

The  specific  heat  of  cadmium  iodide  in  concentrated  aqueous  solu- 
tion is  considerably  lower  than  in  alcoholic  solution,  whilst  in  dilute 
aqueous  solutions  it  approaches  that  of  the  salt  in  the  solid  state. 

C.  H.  B. 

Heats  of  Neutralisation.  By  S.  Arkhexius  {Zeit.  phydlial. 
Chem.,  8,  419 — 424). — E.  Wiedemann  has  sought  to  explain,  without 
the  aid  of  electrolytic  dissociation,  the  equality  of  the  heats  of  neu- 
tralisation of  strong  acids  by  strong  bases  in  dilute  solution,  on  the 
assumption  that,  for  example,  (K,  CI)  -  (K,  Br)  =  (H,  CI)  -  (H,  Br), 
the  salts  being  supposed  to  be  solid,  and  the  acids  gaseous. 

Arrhenius  shows  from  thermochemical  data,  that  this  assumption 
is  not  justified  for  the  undissociated  substances,  solids  or  gases.  Of 
179  combinations  tabulated,  only  12  fulfil  the  condition. 

Arrhenius  also  corrects  a  misstatement  of  "Wiedemann's  regarding 
the  heat  of  dissociation  of  water  and  its  temperature  coefficient. 

J.  W. 

Calculation  of  the  Boiling  Point  of  a  Liquid  under  any 
Pressure.     By  G.   Hinrichs  (Zeit.  physikal.  Chem.,  8,  340 — 342). — 
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Against  the  logarithm  of  the  pressure  (p)  in  atmospheres  as  abscissa, 
the  autlior  tabulates  the  corresponding  boiling  point  of  a  liquid  as 
ordinate.  A  tangent  to  the  curve  thus  obtained  is  drawn  from  the 
critical  point  (0,  tt),  and  prolonged  to  cut  the  axis  of  abscissas  at  the 
-absolute  zero  in  J^i  (T  =  0,  log  /)  =  iTi).  If  r  =  log  p  —  ^i,  then  Y, 
=  KjO  (Zeif.  phys.  Cheni.,  8,  231).  By  subtracting  Yj  from  observed 
values  of  T,  Yz  is  obtained,  and  is  equal  to  KoA-,  where  A  =  log  tt 
—  \ogp.  Ki  and  Kj  are  numbers  which  may  be  deduced  from  the  curves, 
and  once  they  are  known,  the  boiling  point  in  the  absolute  scale  of 
temperature  for  any  pressure  may  be  calculated  from  the  formula 
T  =  Ki^  +  K.A*.  The  author  gives  some  examples  of  the  excellent 
agreement  between  observed  and  calculated  values  (for  carbonic  oxide, 
ammonia,  and  chlorine),  but  in  the  case  of  water  doubts  the  accuracy 
of  the  critical  constants  determined  by  Dewar,  as  here  the  agreement 
is  not  satisfactory.  J.  W". 

Vapour  Density  of  Ammonium  Chloride.  By  0.  Neuberg 
(Ber.,  24,  2543 — 2544). — The  author  has  determined  the  vapour 
density  of  ammonium  chloride  under  i-educed  pressure  in  the  appa- 
ratus recently  described  by  himself  and  Lunge  (this  vol.,  p.  635). 
Under  a  pressure  of  25  mm.,  the  vapour  density  was  found  to  be  1'13 
and  1"2  ;  under  46  mm.  pressui*e  in  an  atmosphere  of  hydrogen  chloi'ide, 
it  rose  to  1'5,  and  under  60  mm.  pressure  in  ammonia,  to  1"68  and 
1*71.  The  vapour  density  of  unaltered  ammonium  chloride  would  be 
1*85,  and  in  case  of  complete  dissociation  0*925.  These  results  show, 
therefore,  conclusively  that  the  molecule  of  ammonium  chloride  can 
exist  in  the  gaseous  condition. 

Similar  expei'iments  with  sulphur  gave  values  which  point  to  the 
existence  of  the  molecule  S^.  H.  G.  C. 

Vapour  Pressure  of  Water  up  to  200  Atmospheres.     By  C. 

AxTOiXE  (Co)iipt.  read.,  113,  328 — 331). — Cailletet  and  Colardeau 
give  the  following  expression  for  the  vapour  pressure  of  water  at  any 
temperature  ^  up  to  325°,  in  atmospheres  : — 

1638  -  0-0005P'^        ,,,. 

t  ^  —  22o. 

5-0402  —  logP 

If  the  value  of  t  is  below  200°,  the  quantity  0-0005P'-  is  practically  so 
small  that  it  may  be  neglected.  The  author  calculates  and  tabulates 
the  values  for  0-0005P-  above  200°,  and  also  gives  the  values  of  P  for 
every  10°  from  220°  to  360°.  H.  C. 

A  Theorem  of  Willard  Gibbs.  By  P.  Dlhem  (Zeit.  physikal. 
Ghern.,  8,  337 — 339). — Konovalotii'  has  shown  {Ann.  Phys.  GheiiL.  [2], 
14,  34  and  219)  that  when  a  mixture  of  two  volatile  liquids  has  a 
greater  (or  smaller)  vapour  pi-essure  than  any  other  mixture  of  the 
same  components,  then  the  composition  of  the  liquid  is  the  same  as 
that  of  the  vapour.  Gibbs  has  deduced  this  result  on  theoretical 
grounds,  and  the  author  now  gives  a  detailed  proof  of  the  following 
o-eneral  theorem  :  In  a  system  of  two  coexisting  phases,  in  order  that 
the  pressure  should  be  a  maximum  (or  a  minimum)  at  constant  tem- 
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perature,  or  that  the  temperature  should  be  a  maximum  (or  a 
minimum)  at  constant  pressure,  it  is  necessary  and  sufficient  that  the 
two  phases  possess  the  same  composition.  J,  W. 

Calculation  of  Molecular  Volumes.  By  G.  Hinrichs  (Compt. 
rend.,  113,  36 — 38). — The  author  in  this  paper  communicates  two 
methods  of  arriving  at  the  molecular  volume  of  the  members  of 
homologous  series.  He  first  supposes  that  the  normal  paraffins  have 
molecules  composed  of  n  similar  joints  (CHo  groups),  and  terminated 
at  each  end  by  a  hydrogen  atom.  The  volume  of  C,jHo„  +  2  is  thus 
Vfi  =  71.  k  +  27i.  The  volume  h  is  diminished  by  the  mutual  attrac- 
tion of  the  molecules,  and  this  diminution  reaches  a  maximum  when 
II  =^  V  (here  15),  /i being  then  equal  to  h! .  For  n<v  we  may  thus  write 
Ji  =  h'  -f  k'i^v  —  n)°;  and  Vn  =  nk  +  2(h'  +  e),  where  e  =  h'{y  —  nf. 

Taking  the  constants  k  =  17'8,  h'  =  3*45,  k'  =  0"1,  and  v  =  15, 
the  accordance  between  theory  and  experiment  is  exceedingly  good. 
The  odd  members  of  the  series  have  in  general  values  slightly  below 
those  calculated  :  the  even  members  have  values  slightly  in  excess. 

Another  method  is  adopted  in  the  case  of  the  ethereal  salts  of  the 
normal  fatty  acids,  Cg'K2q-i02CpH.2p  +  i-  The  molecule  is  here  sup- 
posed to  rotate  on  a  longitudinal  axis,  and  the  oxygen  atoms  to 
determine  the  cross  section  of  the  solid  of  revolution.  The  author 
arrives  at  the  formula  Vn  =  n  x  24'6  -|-  2^,  where  p  +  q  =  n,  and 
G  =  1-25(7 -«).  J.  W. 

Capillarity  Constants  of  Organic  Substances  in  Aqueous 
Solution.  By  J.  Tkaube  {Annalen,  265,  27 — 55). — In  investigating 
the  subject  of  capillarity,  the  author  and  others  have  hitherto  only 
paid  attention  to  the  capillarity  constants  a-  and  a(:=  7),  constants 
whose  values  are  given  by  the  capillarity  equations  a-  cos  &  =  rk  and 
X  cos  3-  =:  rhsl2.  It  seemed  desirable,  therefore,  to  study  the  capil- 
larity of  molecular  solutions  and,  by  subtracting  the  constants  of  the 
solution  from  those  of  water,  to  obtain  others  which  would  show  the 
inflnence  of  the  nature,  number,  and  size  of  the  dissolved  molecules. 
Such  constants  would  be  a  measure  of  the  capillary  forces  exerted  by 
the  molecules  in  solution,  and,  assuming  that  no  dissociation  or  asso- 
ciation phenomena  accompany  a  change  in  concentration,  it  follows 
that  the  constants  aV  —  a'l  =  e~  and  a^  —  a,  ^  e  (compare  Abstr., 
1885,  1033;  1887,  101)  must  increase  proportionately  with  the  con- 
centration c,  or,  in  other  words,  the  products  of  concentration  and 
capillarity,  ce'-  and  ce,  must  be  constant.  This  being  the  case,  it 
would  follow  that  a  law,  corresponding  with  Boyle's  law  for  gases,  is 
also  true  for  dilute  solutions.  As  the  concentration  increases  and 
the  molecules  coalesce  to  more  complex  aggregates,  the  values  of  ce'- 
and  ce  must  decrease  ;  from  the  magnitude  of  this  decrease,  and  by 
determining  the  concentration  at  which  the  above  expressions  become 
constant,  conclusions  not  without  an  important  bearing  on  the  disso- 
ciation or  association  phenomena  of  solutions  might  probably  be 
drawn.  The  constants  ce-  and  ce,  which  correspond  exactly  with  the 
values  fi  for  the  molecular  conductivity,  may  be  termed  the  specific 
und  the  actual  molecular  cohesion  respectively. 
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The  detailed  results  of  the  examination  of  solutions  of  a  number  of 
raonocai-boxjlic  acids,  alcohols,  and  ethereal  salts  of  the  fattj  series, 
and  also  of  various  other  fatty  substances  (some  of  which  are  men- 
tioned below)  are  given  in  tables. 

From  a  study  of  these  results,  it  is  seen  that  the  molecular  cohe- 
sion ce  increases  as  the  concentration  decreases,  until  a  constant  end 
value  is  approximated  ;  this  approximation  to  a  constant  value  takes 
place  at  different  concentrations  with  different  substances.  It  has 
been  previously  shown  by  Buliginski,  Quincke,  and  Volckmann  that 
the  quotient  of  the  values  ce  for  solutions  of  most  salts  is  approxi- 
mately equal  to  unity  for  the  concentrations  c  =  1  to  c  =  co  ;  roughly 
.speaking,  this  is  also  true  as  regards  solutions  of  the  compounds  of 
the  oxalic  series,  of  acetamide,  and  of  ethylene  glycol,  so  that  Boyle's 
law  holds  good  to  a  certain  extent  even  for  high  concentrations.  In 
the  case  of  the  fatty,  monohydric  alcohols,  monocarboxylic  acids,  and 
ethereal  salts  formed  therefrom,  a  considerable  degree  of  dilution 
must  be  attained,  especially  when  the  compound  is  rich  in  carbon, 
before  the  ratio  of  the  values  ce  approximates  to  unity  ;  nevertheless, 
the  values  obtained  experimentally  with  the  monocarboxyhc  acids, 
allyl  alcohol,  butaldehyde,  and  hydroxyisobutyric  acid  indicate 
cleaily  that  with  sufficiently  dilute  solutions,  Boyle's  law  would  hold 
good. 

On  comparing  the  author's  results  with  those  obtained  by  Ostwald 
in  his  studies  on  electrical  conductivity,  it  is  seen  that  the  influence 
of  concentration  is.  on  the  whole,  very  much  the  same  in  both  cases, 
and  there  can  be  little  doubt  that  the  decrease  of  conductivity  and  the 
decrease  of  molecular  cohesion  with  increasing  concentration  are  both 
due  to  the  same  cause.  The  analogy  between  electrical  conductivity 
and  capillarity  is  also  shown  by  the  fact  that  the  higher  the  capillary 
activity  of  a  substance  is,  the  lower,  in  general,  is  the  electrical  con- 
ductivity of  its  solution.  Salts  are  capillary  inactive  but  electrolyti- 
cally  active  ;  most,  or  many,  organic  compounds  show  the  opposite 
behaviour.  Generally  speaking,  the  greater  the  capillarity  of  a  solu- 
tion the  greater  also  the  conductivity,  although  many  organic  sub- 
stances form  exceptions  to  this  rule  ;  even  in  such  cases  the  entrance 
into  a  molecule  of  the  most  various  groups  and  atoms,  as,  for  example, 
CHo,  OH,  Ho,  CI,  CsHs,  affects  the  two  constants  in  a  similar  manner, 
and  it  is  quite  evident  that  the  same  assumption  which  is  made  to 
explain  the  change  in  electrical  conductivity  with  a  change  in  con- 
centration must  also  be  made  in  the  case  of  capillarity. 

The  association  hypothesis  put  forward  by  the  author  (Ber.,  23, 
3582  ;  compare  this  vol.,  p.  390)  accounts  for  this  change  by  assuming 
that  as  the  concentration  increases  the  molecules  coalesce  to  form 
more  complex  aggregates  ;  the  following  considerations  will  show 
that  the  capillarity  constants  afford  a  means  by  which  these  associa- 
tion phenomena  may  be  determined  numerically  : — 

(1.)  In  homologous  series  of  capillary  active  substances,  the 
(approximately)  constant  end  values  of  the  molecular  cohesions  for 
.sufficiently  dilute  solutions  are  in  the  ratio  1  :  3  :  3"  :  3*  .  .  .  ,  or,  in 
other  words,  the  pressui*e  which  the  dissolved  molecules  exert  on  unit 
of  surface  increases  in  homologous  series  of   capillary   active    sub- 
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stances  by  the  addition  of  CHj  in  the  ratio  1  :  3  :  3-  :  3'  .  .  . ;  this 
rule  does  not  hold  g-ood  in  the  case  of  members  of  the  oxalic  series, 
but.  only  for  capillary  active  substances. 

If,  by  graphic  interpolation,  the  concentrations  corresponding  with 
equal  capillary  pressure,  that  is  to  say,  for  isocapillary  solutions,  a"re 
calculated,  conclusions  of  very  considerable  importance  for  the  asso- 
ciation theory  can  be  arrived  at,  and,  neglecting  certain  irregularities 
which  are  most  evident  at  high  concentrations,  the  following  rules 
may  be  laid  down.  (2.)  In  homologous  series  of  capillary  active 
substances,  the  proportion  between  the  number  of  molecules  which 
exert  equal  pressure  on  the  unit  of  surface  is  constant  and  almost 
independent  of  the  number  of  the  dissolved  molecules.  (3.)  In  iso- 
capillary solutions  of  substances  differing  by  ^iCHj,  the  proportion 
between  the  number  of  molecules  of  the  dissolved  substances  is  as 
1  :  3". 

N^ow  if  it  be  granted  that,  with  increasing  concentration,  the  mole- 
cules become  associated  to  form  larger  aggregates,  the  fact  that  the 
law  (1)  stated  above  holds  good  even  for  high  concentrations  can 
hardly  be  accounted  for  except  by  the  further  assumption  that,  in 
such  isocapillary  solutions  of  homologous  substances  the  association 
of  molecules  to  aggregates  is  proportional  to  the  number  of  simple 
molecules  in  solution :  that  is  to  say,  the  proportion  between  the 
more  complex  aggregates  is  the  same  as  that  between  the  simple 
molecules. 

Assuming,  again,  the  truth  of  the  association  hypothesis,  it  would 
seem,  from  the  results  obtained  with  solutions  of  high  concentration 
that,  with  increasing  concentration,  the  association  of  the  molecules 
takes  place  proportionately  to  the  number  of  the  dissolved  molecules. 

In  addition  to  the  above  statements,  the  following  facts  may  be 
quoted  as  showing  the  relation  between  capillarity  and  constitution. 
The  capillary  constants  of  solutions  of  fatty  acids  are  practically  the 
same  as  those  of  the  fatty  ethereal  salts  with  which  they  are  metameric^ 
propionic  acid,  for  example,  gives  approximately  the  same  values  a& 
methyl  acetate,  propyl  formate  the  same  as  those  of  methyl  pro- 
pionate. Nevertheless,  in  the  case  of  raany  isomerides,  the  arrange- 
ment of  the  atoms  is  not  without  influence,  even  in  dilute  solutions  y 
although  solutions  of  the  two  propyl  alcohols,  for  example,  and  of  the 
two  butyric  acids,  have  practically  the  same  capillarity,  this  is  not 
so  in  the  case  of  isoamyl  alcohol  and  its  isomeride  dimethylethyl 
carbinol. 

In  isocapillary  solutions  of  propyl  acetate  and  allyl  acetate,  the 
ratio  between  the  number  of  dissolved  naolecules  is  1  :  2  ;  this  is  also 
the  case  with  solutions  of  the  coi'responding  alcohols  and  amines, 
with  dilute  solutions  of  butaldehyde  and  isobutyl  alcohol,  propyl 
alcohol  and  acetone,  succinic  acid  and  maleic  acid — compounds  which 
differ  from  one  another  by  2  atoms  of  hydrogen.  Ethylene  glycol, 
although  richer  in  hydrogen  than  acetic  acid,  has  a  considerably 
greater  capillary  constant. 

The  entrance  of  a  hydroxyl  gi^oup  into  a  molecule  always  increases 
the  capillarity,  but  by  a  different  amount  in  different  cases.  The 
entrance  of  a   carbon   atom  into  the  molecule  of  a  capillary   active 
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substance  always  diminishes  the  capillarity;  the  capillarity  of  bntyric 
acid,  for  example,  is  to  that  of  allyl  acetate  as  1  :  16  to  r7,  and  tho 
same  is  true  as  regards  alcohol  (or  acetone)  and  allyl  alcohol  ;  in  the 
case  of  propionic  acid  and  butaldehyde,  the  ratio  is  1  :  2,  but  the 
value  of  e-  for  propionic  acid  is  about  1/20  of  that  of  ethylene  glycol, 
aud  a  similar  irregularity  is  observed  in  the  ratio  of  the  values  foi- 
male'ic  and  malonic  acids.  p.   g.   K. 

Determination  of  Molecular  Weight  at  the  Critical  Point. 
By  P.  A.  GuYE  {Compt.  rend.,  112,  1257— 1258).— If  ~,  0,  and  0  are 
respectively  the  pressure  in  atmospheres,  the  absolute  temperature, 
and  the  volume  of  a  weight  p  of  a,  compound  at  the  critical  point, 
then  the  critical  density  Avith  reference  to  air  at  0°  and  1  atmo- 
sphere is 

d  = P^ . 

F0;r273  X  0-001293 

d  should  be  equal  to  the  molecular  -weight  divided  by  28'87.  F  is  a 
factor,  having  approximately  the  value  267,  but  this  approximation 
is  not  sufficiently  close.  The  author  finds  that  it  may  be  regarded  as 
a  linear  function  of  the  absolute  critical  temperature  of  the  par- 
ticular compound.  Thus,  F  =  A  (1  -f  B^).  The  numerical  values 
of  A  and  B  as  determined  by  means  of  the  data  for  nitrogen  (Sarrau) 
and  iodobenzene  (Young)  are  respectively  2*648  and  0'000934o.  The 
first  equation  then  becomes 

d  =  1146. 


-(1U70  +  e) ' 

c  being  the  critical  density  -with  respect  to  water  or  the  weight  of  the 
substance  ocupying  a  volume  of  1  c.c.  at  the  critical  point. 

The  values  obtained  for  hydrogen,  ethylene,  carbonic  anhydride, 
sulphurous  anhydride,  ethyl  alcohol,  normal  propyl  alcohol,  chloro- 
beuzene,  and  iodobenzene  by  means  of  this  equation  are  identical  with 
the  theoretical  densities.  C.  H.  B. 

Cryoscopic  Observations.  By  A.  van  Bijlert  (Zeit.physihal. 
Chem.,  8,  343— 366).— Yan't  Hoff  (Abstr.,  1890,  1044)  accounted 
for  the  abnormally  small  depression  of  the  freezing  point  exhibited 
by  some  solutions  on  the  assumption  of  the  solid  which  separates  on 
congelation  not  being  the  pure  solvent,  but  an  isomorphous  mixture 
containing  a  quantity  of  the  dissolved  substance.  The  author  has  put 
this  explanation  to  an  experimental  proof,  and  has  investigated  the 
following  solutions  ;  thiophen  in  benzene,  metacresol  in  phenol,  anti- 
mony in  tin,  and  /i-naphthol  in  naphthalene.  The  quantity  of  solu- 
tion adhering  to  the  crystals  was  estimated  from  special  experiments 
with  the  solution  to  be  examined  and  a  thii'd  substance  which  did 
not  crystallise  out  with  the  solvent. 

In  the  case  of  thiophen  dissolved  in  benzene,  the  author  found, 
in  five  experiments  with  solutions  of  different  concentrations,  that 
the  ratio  of  the  thiophen  in  the  crystals  to  that  in  the  mother  liquor 
was  0'41,  0'44,  0'17,  0"14,  0'14.  The  last  three  numbers  were  obtained 
from  the  most  successful  experiments,  so  the  author  concludes  that 
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on  the  partial  congelation  of  thiophen-benzene  solution,  there  is  a 
crystallisation  of  thiophen  to  the  extent  of  about  10  per  cent,  of  that 
originally  contained  in  the  solution. 

Although  solutions  of  metacresol  in  phenol  have  an  abnormally 
high  freezing  point,  the  author  was  unable  to  show  by  the  method 
he  adopted  that  any  of  the  dissolved  substance  crystallised  along 
-svith  the  solvent. 

With  antimony  dissolved  in  tin,  and  /3-naphthol  in  naphthalene, 
There  is  actually  an  elevation  of  the  freezing  point  instead  of  a 
depression.  This  is  accounted  for  by  the  solid  which  crystallises 
containing  more  dissolved  substance  than  the  solution  itself.  The 
lollo^ying  numbers  were  found  : — 

Antimony,  /3-naphthol, 

per  cent.  per  cent. 

Original  solution 5'0  9"1 

Mother  liquor 4*7  8*5 

Crystals 63  US 

J.  W. 

Solution.  By  J.  A.  Wanklyn  and  W.  J.  Coopek  {Chem.  News,  64, 
'J7 — 28). — The  authors  have  made  observations  from  which  they  con- 
clude that  solution  is  simple  and  regular  except  where  influenced  by 
chemical  action.  There  is  no  change  in  volume  or  temperature 
when  sugar  is  dissolved  in  water,  the  volume  of  the  solution  being 
equal  to  the  sum  of  the  volumes  of  sugar  and  water ;  for  every  gi^am 
of  sugar  entering  into  100  c.c.  of  the  solution,  a  regular  rise  of  0'00371 
in  the  specific  gravity  is  observed. 

A  contraction  of  9  c.c.  occiu's  when  73'7  grams  of  sodium  chloride 
is  dissolved  in  a  quantity  of  water  equal  to  500  c.c.  less  the  volume 
of  the  salt  taken  ;  the  solution  obtained  has  a  specific  gravity  of 
1'0988  ;  the  increment  for  each  gram  of  salt  per  100  c.c.  of  solution 
being  0'00670,  this  number  increases  to  O"0O709  in  a  solution  con- 
taining 1'474  grams  of  salt.  Sodium  bromide  or  iodide  shows  less 
contraction  and  less  variation  in  the  increased  gravity  than  in  the 
case  of  the  chloride ;  the  number  for  the  bromide  is  0"00741  for 
50'2  and  0"00757  for  10*04  grams  per  100  c.c.  of  solution,  whilst  for 
the  iodide  the  numbers  are  0-00737  for  41-01  and  0-00747  for  8202 
grams  per  100  c.c.  of  solution.  Anhydrous  barium  chloride  dissolves 
with  development  of  heat ;  an  18-372  gram  solution  shows  an  increase 
in  specific  gravity  equal  to  0-00795  for  each  gram  of  the  salt,  whilst 
each  gram  of  anhydrous  calcium  chloride  showed  an  increase  of 
0-00675.  A  solution  containing  62-1  grams  of  MgS04,7H20  in  100  c.c. 
had  a  sp.  gr.  of  1-271.  D.  A.  L. 

Nature  of  Colloidal  Solutions.  By  C.  Barcs  and  E.  A. 
Schneider  (Zeit.  pJiysikal.  Chem.,  8,  278 — 298). — A  study  of  the  pro- 
perties of  colloidal  solutions  leads  to  the  conclusion  that  such  solu- 
tions consist  of  vei-y  finely  divided  matter  v^hich  is  held  in  suspension 
in  the  solvent.  In  oi'der  to  obtain  evidence  as  to  the  correctness  of 
the  above  view,  the  authors  have  examined  the  behaviour  of  colloidal 
silver  solutions.     Silver  being  an  excellent  conductor  of  electricity,  a 
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measurement  of  the  resistance  of  sach  solutions  should  aid  in  deter- 
mining whether  the  silver  particles  are  held  mechanically  in  suspen- 
sion in  the  solution,  or  are  present  as  molecules  in  the  dissolved  state. 
In  the  first  case  the  liquid  would  be  a  non-conductor,  in  the  second 
metallic  conductivity  might  be  expected.  The  experiments  show 
that  colloidal  silver,  either  in  the  solution  or  in  the  solid  condition, 
is  a  non-conductor.  These  results,  taken  in  conjunction  with  the 
other  properties  of  colloidal  solutions,  confirm  therefore  the  views 
expressed  above  as  to  the  nature  of  such  solutions.  H.  C. 

Action  between  Oxides  and  Hydroxides  of  Heavy  Metals 
and  the  Halogen  Compounds  of  the  Alkalis.  By  W.  Bersch 
(Zeit.  pliysikal.  Clii-m.,  8,  883 — 395). — A  solution  of  potassium 
chloride  reacts  with  mercuric  oxide  until  a  state  of  equilibrium 
is  reached  between  these  two  substances  and  the  mercuric  chloride 
and  potassium  hydroxide  formed.  Such  reactions  have  been  inves- 
tigated by  the  author  with  regard  to  the  amount  of  alkali  liberated  at 
different  temperatures.  On  the  one  hand,  he  used  the  oxides  of 
mercury,  cadmium,  and  lead  ;  on  the  other,  the  chlorides,  bromides, 
iodides,  and  thiocyanates  of  the  alkalis  and  alkaline  earths. 

He  sums  up  his  results  as  follows  : — 

1.  Some  oxides  (hydroxides)  of  heavy  metals  are  capable  of 
decomposing  halogen  compounds  of  the  alkalis  with  formation  of 
free  alkali. 

2.  If  the  metal  forms  an  insoluble  compound  with  the  halogen, 
then,  if  excess  of  oxide  be  present,  all  the  halogen  is  abstracted  from 
the  solution. 

3.  If  the  compound  of  the  halogen  with  the  heavy  metal  is  soluble, 
a  state  of  equilibrium  is  finall}^  reached. 

4.  This  is  dependent  on  the  degree  of  dissociation  of  the  dissolved 
substance.  The  more  it  is  dissociated,  the  less  is  the  amount  of  free 
alkali. 

5.  The  state  of  equilibrium  is  influenced  by  the  heat  of  reaction. 
If  heat  is  absorbed,  the  quantity  of  free  alkali  increases  with  rise  of 
temperature  and  vice  versa. 

6.  The  time  required  to  reach  the  final  equilibrium  is  dependent 
on  the  halogen  ;  it  is  smallest  with  the  iodides,  and  diminishes  as 
the  temperature  is  raised. 

7.  The  amount  of  decomposition  is  dependent  only  on  the  halogen. 
The  alkali  metal  with  which  the  halogen  is  combined  has  very  little 
influence  in  the  reaction.  J.  W. 

Velocity  CoeflBicients  of  Bases.  By  S.  Bugarszky  {Zeit.  physikal. 
Ghem.,  8,  398 — 418). — The  author  measured  the  rate  at  which  various 
alkalis  saponified  methyl  acetate,  and  calculated  from  his  data  the 
coefficient  of  velocity  in  each  case  in  absolute  (C.Gr.S.)  units.  The 
following  table  contains  his  results  : — 
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Velocity  Coefficients. 


Dilution 

in  litres. 

20. 

40.                      80. 

100. 

KOH   

LiOH 

132  -9 

129-8 
127-2 
124-6 

129-2 

126-4 
125-7 
121  -6 
121-2 

124-1 
126-9 

1261 

— 

NaOH   

Ba(OH)o 

Sr(OH)o        

— 

Ca(OH)<> 

126-4 

A  comparison  of  conductivities    (Ostwald,  /.  pr.    Cliem.   [2],    33, 
352)  with  Telocity  coefficients  gives  : — 


Base. 


KOH  ... 
NaOH... 
LiOH  . . . 

Ba(OH)o, 
Sr(OH)o, 
Ca(OHjo 


Electrical  conduc- 
tivity.    KOH  =  1. 


Yelocitv  coefficient. 
KOH  =  1. 


-000 
•930 
•888 
•943 
•911 
•897 


•000 
•965 
•972 
•944 
•915 
•911 


The  temperature  of  experiment  was  19'4^. 


J.  W. 


Energy  Content  in  Chemistry  and  Physics.  By  F.  Wal]> 
(Zeit.  phijsikal.  Chem.,  8,  272 — 277). — A  criticism  of  a  former  paper 
by  Meyerhoffer  (this  vol.,  p.  975).  The  author  objects  to  the  method 
of  decomposing  energy  into  the  two  factors  of  content  and  potential, 
as  not  applicable  to  all  forms  of  energy.  The  assumptions  made  iu 
the  thermodynamical  portion  of  Meyerhoffer's  paper  are  also  shown 
to  be  untenable.  H.  C. 

Glass  Air  Pump.  By  M.  Stuhl  (Ber.,  24,  2542— 2543).— The 
author  describes  an  air  pump,  made  solely  of  glass,  which  may  be 
used  either  for  exhausting  or  compressing,  and  only  requires  a  water 
pressure  of  1  atmosphere  to  work  efficiently.  For  details  of  construc- 
tion, reference  may  be  made  to  the  sketch  in  the  original  paper. 

H.  G.  C. 

Universal  Gasholder.  By  Eichhorx  (Zeit.  anal.  Chem.,  30, 
446 — 150). — The  special  feature  of  this  gasholder  is  a  tap,  H  (the 
construction  of  which  is  not  described),  which  can  be  adjusted  to  five 
different  positions.  The  nozzle  A  is  to  be  permanently  connected  to 
a  water  supply  giving  a  pressure  of  at  least  1  metre  of  water.  In 
position  a  of  the  tap,  both  inlet  and  outlet  are  closed ;  in  position  h, 
water  can  enter  and  compress  the  gas  ;  in  position  c,  water  enters 
Avhilst  gas  issues  at  the  nozzle  D  ;  in  position  d,  the  gas  way  is  open, 
but  that  for   water  closed ;  and  in  position   e,  water  escapes  at  E, 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


141-> 


while  gas  enters  at  D.     The  apparatus  can  therefore  be  used  eithei- 
to  supply  gas  under  pressure,  or  as  an  aspirator,  in  which  latter  case 


MT  M 


E  should  be  furnished  with  a  long  fall  tube.  Other  patterns  are  con- 
structed in  which  the  tap  H  may  be  near  the  top  of  the  gas  holder,  or 
even  at  a  distance  from  it.  M.  J.  S. 

Lecture  Experiment  to  Demonstrate  the  Dissociation  of 
Ammonium  Chloride.  By  R.  Blochmaxx  and  R.  Blochmaxx 
(Ber.,  24,  2765— 27(3o). — A  hard  glass  tube,  120 — 150  mm.  in  length 
and  8 — 9  mm.  in  internal  diameter,  is  sealed  at  one  end,  and  held 
with  the  open  end  uppermost  in  a  perpendicular  position  by  a  clamp : 
a  piece  of  wire  gauze,  10  cm.  square,  having  a  hole  in  the  centre  of 
such  a  diameter  that  it  fits  the  tube  tightly,  is  pushed  towards  the 
upper  end  of  the  tube  as  far  as  the  clamp,  its  object  being  to  protect 
this  portion  of  the  tube  from  the  heating.  A  small  quantity  of 
ammonium  chloride  (about  0'05  gram)  is  now  introduced,  and  the 
lower  end  of  the  tube  heated  with  the  full  flame  of  a  Bunsen's  burner 
in  such  a  manner  that  the  point  of  the  inner  zone  of  the  flame  lies  in 
the  same  horizontal  plane  as  the  bottom  of  the  tube.  If  a  piece  of 
red  litmus  paper,  moistened  w4th  water,  be  placed  within  the  open 
end,  it  becomes  blue  after  about  a  minute ;  this  may  be  repeated  two 
or  three  times,  until  at  length  the  alkaline  reaction  is  no  longei- 
observable ;  on  now  applying  blue  litmus  paper,  this  soon  becomes 
red.  "  A.  R.  L. 
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Gravimetric  Composition  of  the  Air.  By  A.  Leduc  (Gompt. 
rend.,  113,  129 — 132). — The  author  has  previously  shown  that  the 
o^ravimetric  composition  of  tlie  air,  as  determined  by  Dumas  and 
Boussingault,  does  not  agree  Avith  that  calculated  from  Regnault's 
values  for  the  sp.  gr.  of  oxygen  and  nitrogen  respectively  (Abstr., 
1890,  1370).  The  author  has  made  new  experiments,  using  Brunner's 
method. 

Long,  thin  sticks  of  pure  phosphorus  were  introduced  into  a  glass 
flask  of  2 — 3  litres  capacity,  and  the  flask  was  rendered  vacuous  and 
weighed,  the  residual  pressure  having  been  previously  measured. 
Air  was  then  allowed  to  enter  slowly,  being  dried  and  purified  by 
passing  over  potassium  hydroxide  and  phosphoric  anhydride.  After 
24  hours  the  balloon  was  again  weighed.  It  was  again  rendered 
vacuous,  the  residual  pressure  measured,  and  the  flask  afterwards 
weighed.  The  difference  between  the  first  and  second  weighings 
gives  the  total  weight  of  the  air,  and  the  difference  between  the  first 
and  third  weighings  gives  the  weight  of  the  oxygen.  Great  care 
was  taken  to  allow  the  flask  to  attain  a  state  of  equilibrium  before 
making  the  weighings,  and  corrections  were  made  for  the  difference 
in  residual  pressure,  the  contraction  of  the  flask  when  made  vacuous, 
and  the  small  quantity  of  gas  in  the  tube  of  the  stop-cock.  Two 
experiments  gave  respectively  23'244  and  23'203  per  cent,  of  oxygen, 
the  mean  being  23-23.  C.  H.  B. 

Specific  Gravities  of  Oxygen,  Hydrogen,  and  Nitrogen.    By 

A.  Leduc  (Compt.  rend.,  113,  186 — 189). — The  author  has  redeter- 
mined the  relative  densities  of  hydrogen,  oxygen,  and  nitrogen,  using 
a  glass  flask  furnished  with  a  glass  stop- cock  and  an  improved  mano- 
meter, and  taking  special  precautions  to  prevent  errors  from  the 
wiping  of  the  flask,  &c.  Correction  was  also  made  for  the  contrac- 
tion of  the  flask  when  rendered  vacuous.  The  results  obtained  are  as 
follows : — 

Density.     Air  =  1.  Weight  of  1000  c.c. 

Hydi'ogen 0-0695  0-08984 

Oxygen 1-1050  — 

Nitrogen 0-9720  — 

Air 1-0000  1-2633 

The  composition  of  air,  calculated  from  the  sp.  gr.  of  its  con- 
stituents, is  oxygen  23-235  per  cent,  by  weight,  and  21-026  per  cent, 
by  volume,  results  which  agree  well  with  those  determined  directly. 

Regnault's  result  for  the  weight  of  a  litre  of  air,  when  corrected 
for  the  contraction  of  the  flask,  is  1-2934,  but  the  separate  determina- 
tions are  less  concordant  than  those  of  the  author  (compare  preceding 
abstract).  C.  H.  B. 
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A  Property  of  Sulphur.  By  C.  Lepierre  (Btdl  Soc.  Chim.  [3], 
5,  308). — When  fused  sulphur,  at  115^  or  thereabouts,  is  poured  on 
a  printed  surface,  on  cooling,  the  impression  is  found  imprinted  on 
the  surface  of  the  sulphur  which  has  been  in  contact  therewith. 

T.  G.  N. 

Purification  of  Carbon  Bisulphide.  By  A.  Chexevier  (Chem. 
Cenir.,  1891,  ii,  148;  from  Wnion  pharm.,  33,  204). — The  un- 
pleasant odour  of  carbon  bisulphide  may  be  entirely  removed  by  the 
following  process  : — To  1  litre  of  carbon  bisulphide,  0"5  c.c.  of  bromine 
is  added  and  allowed  to  remain  for  3 — 1  hours.  The  bromine  is  then 
separated  again  by  shaking  the  carbon  bisulphide  with  a  slight  excess 
of  potash,  or  by  means  of  copper  turnings.  The  carbon  bisulphide 
may  now  be  opalescent,  but  this  is  readily  removed  by  agitating  it 
with  a  little  potassium  chloride,  when  the  filtered  bisulphide  will  be 
obtained  clear,  colourless,  and  of  agreeable  odour.  It  leaves  no  residue 
on  evaporation.  J.  W.  L. 

Isomorphism  of  Sulphur,  Selenium,  and  Tellurium.  By  W. 
McTHMAN'N  (Zeit.  phj/sikal.  Chem.,  8,  396 — 397). — With  reference  ta 
Retgers'  suggestion  (this  vol.,  p.  1152),  that  tellurium  is  not  isomor- 
phous  with  sulphur  and  selenium,  but  rather  with  the  platinum 
metals,  the  author  points  out  that  metallic  tellurium  is  isomorphous 
with  one  form  of  selenium,  and  thinks  the  coincidence  of  form  with 
osmiridium,  etc.,  fortuitous.  J.  W. 

Phosphorus  Trifluorodichloride.  By  C.  Poulexc  (Compt.  rend., 
113,  75 — 78). — Two  half-litre  flasks,  provided  with  leading  tubes  from 
the  upper  and  lower  parts,  and  filled  with  chlorine  and  phosphorus 
trifluoride  respectively,  are  connected  in  such  manner  that  the  fluoride 
can  be  displaced  by  mercury  into  the  upper  part  of  the  chlorine  flask. 
The  gases  contract  to  half  their  original  volume,  according  to  the 
equation  PF3  +  CU  =  PF3CI2,  so  that  the  operation  is  complete  when 
the  whole  of  the  fluoride  has  been  transferred.  The  mixture  is  left 
alone  for  some  days  ;  it  must  not  be  shaken  with  mercury,  as  it  is 
slowly  attacked  by  it  even  in  the  cold. 

Phosphonis  trifluorodicMoride  thus  prepared  is  a  colourless,  unin- 
flammable gas,  having  a  sharp,  irritating  odour.  It  is  instantaneously 
absorbed  and  decomposed  by  water  and  alkalis.  Its  vapour  density 
is  6"40,  the  theoretical  number  being  5"46.  It  liquefies  under  or- 
dinary pressure  at  —8°,  It  is  decomposed  by  heat  (250°)  or  electric- 
sparks  into  phosphorus  pentafluoride  and  pentachloride.  Sulphur 
acts  on  it  at  115°,  forming  sulphur  chloride,  and  a  new  gaseous  com- 
pound, phosphorus  sulphofluoride,  PF3S,  which  has  a  disagreeable 
odour,  is  rapidly  absorbed  by  alkalis,  and  in  contact  with  water. 
splits  up  quantitatively  into  hydrogen  phosphate,  fluoride,  and 
sulphide.  When  phosphorus  is  heated  with  the  fluorochloride  at  120", 
it  decomposes  it,  forming  phosphorus  trifluoride  and  trichloride.  It 
is  entirely  absorlDed  by  sodium.  [Magnesium,  aluminium,  iron,  nickel,, 
lead,  tin,  and  mercury  attack  it  at  180°,  forming  metallic  chlorides, 
and   liberating  phosphorus  trifluoride.     Water  in  small  quantity  de- 
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composes  it,  according  to  the  equation  PF3CI2  +  H>0  =  PF3O  + 
*2HC1  ;  if  a  larger  quantity  is  used,  the  oxyfluoride  is  decomposed, 
according  to  the  equation  PF3O  +  SHoO  =  H3PO4  +  3HF.  Am- 
monia reacts  with  it  to  form  fluorophosphamide,  PF3(NH2)2,  a  lierht, 
■white  solid,  soluble  in  water.  Jn.  W. 

Arsenious  Oxide  Solutions.  By  E.  G.  Clayton  (Chem.  News, 
64,  27). — B7  agitating  arsenious  oxide  with  water  at  15°  at  in- 
tervals of  half  an  hour  for  4  hours,  at  intervals  of  20  minutes  for 
<■)  hours,  or  at  frequent  intervals  during  4  days,  solutions  containing 
respectively  O'llS,  0269  (sp.  gr.  1"0023),  or  0-99  per  cent,  of  the  oxide 
wei'e  obtained.  A  solution  containing  2*22  per  cent,  was  obtained  by 
boilinsr  the  oxide  with  water  for  an  hour  and  leaving  the  mixture 
for  29  hours,  but  by  continuing  the  boiling  for  4  hours  the  solution  at 
93°  contained  952  per  cent.,  and  on  cooling,  after  1^  hours,  824  per 
cent. ;  after  45|^  houi-s,  3'28  per  cent.  (sp.  gr.  1'0254)  ;  after  90  hours, 
3'21  per  cent.,  the  arsenious  oxide  laeing  deposited  in  a  finely- 
divided,  crystalline  state.  Boiling  arsenious  oxide  with  10  per  cent, 
aqueous  potassium  hydroxide  for  3  hours  yielded  a  hot  solution  con- 
taining 3408  per  cent.,  which,  in  24  hours,  had  deposited  crystalline 
arsenious  oxide,  retaining  14*29  per  cent,  in  solution.         D.  A.  L. 

Boron  Phosphide.  By  A.  Bessox  (Compt  rend.,  113,  78—80). — 
Boron  bromide  unites  with  hydrogen  phosphide  at  ordinaiy  tem- 
peratures to  form  a  light,  white,  amorphous  solid,  having  the  compo- 
sition BBr3,PH3.  This  substance  fumes  abundantly  in  the  presence  of 
moisture,  is  violently  decomposed  by  watei*,  with  evolution  of  hydrogen 
phosphide,  and  ignites  spontaneously  in  air.  It  can  be  sublimed  in 
a  closed  vessel,  or  in  a  current  of  inert  gas,  and  condenses  in  small, 
highly  refractive  crystals.  At  300°,  it  splits  up  into  hydrogen 
bromide  and  boron  phosphide,  thus  giving  a  convenient  way  of  pre- 
paring the  latter  substance. 

Boron  phosphide  thus  obtained  is  a  brown  solid,  insoluble  in  water, 
but  soluble  in  boiling  concentrated  alkalis,  with  evolution  of  hydrogen 
phosphide.  It  burns  in  air,  takes  fire  when  projected  into  cold 
t  hlorine,  and  is  attacked  by  bromine  and  iodine  vapour ;  strong 
nitric  acid  destroys  it,  the  mass  becoming  incandescent,  and  even  the 
dilute  acid  dissolves  it  with  a^'idity.  It  gives  oif  hydrogen  phosphide, 
when  heated  with  soda-lime,  and  phosphorus,  when  raised  to  a  red 
heat  in  a  current  of  hydrogen ;  in  the  latter  case  the  residue  contains 
both  phosphorus  and  boron,  which  seems  to  point  to  the  existence  of 
a  second,  more  stable  combination  of  these  elements.  When  heated  to 
redness  in  a  stream  of  nitrogen,  boron  phosphide  gives  ofi  phosphorus, 
and  apparently  absorbs  nitrogen,  for  when  the  residue  is  heated  with 
soda-lime,  ammonia,  as  well  as  hydrogen  phosphide,  is  obtained. 

Jx.   W. 

Silicon  Chloriodides.  By  A.  Bessox  (Compt.  rend.,  112,  1314 — 
1316). — The  three  silicon  chloriodides  are  formed  when  vapour  of 
iodine  chloride  is  passed  over  cr3-stallised  silicon  heated  nearly  to 
redness.     SiClal   boils   at    113—114°;    SiCLL    boils   at    172°;    and 
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SiClTs  melts  at  2°,  boils  at  234 — 237°,  and  rapidly  becomes  coloured 
when  exposed  to  the  air. 

Iodine  bromide  seoms  to  yield  silicon  bromiodides  under  similar 
conditions,  but  a  large  quantity  of  iodine  is  set  free. 

Sulphur  chloride  under  similar  conditions  3-ields  silicon  chloride 
and  free  sulphur,  but  at  a  bright-red  heat  silicon  chlorosulphides  are 
formed  ;  these  are  under  investigation.  C.  H.  B. 

Silicon  Bromiodides.  By  A.  Bksson  (CompL  rend.,  112,  1447 — 
1449). — Silicobromoform,  when  heated  in  a  sealed  tube  at  200 — 250° 
with  iodine,  yields  the  bromiodide  SilBrs ;  a  small  quantity  of  higher 
substitution  products  is  formed  at  the  same  time. 

Dry  hydriodic  acid  acts  on  silicon  bromide  at  a  little  below  a  red  heat, 
giving  substitution  products,  the  main  constituent  being  SilBrj ;  the 
yield  is  small. 

Bromine  moniodide,  when  distilled  over  crystalline  silicon,  main- 
tained at  nearly  a  red  heat,  yields  the  three  possible  bromiodides, 
together  with  some  silicon  bromide  and  iodide.  The  product  may 
be  decolorised  by  fractionation  over  copper.  The  separation  of  the 
bromiodides  is  very  difficult.  Silicon  bromiodides  colour  rapidly  in. 
the  air ;  they  absorb  dry  ammonia  gas  with  the  production  of  white, 
solid  compounds  decomposed  by  water.  Silicon  bromide  in  which 
much  iodine  has  been  dissolved  may  be  used  in  place  of  the  iodine 
bromide ;  with  the  chloride,  no  reaction  occurs. 

The  bromiodide  SilBrj  is  a  colourless  liquid,  distilling  at  192°  ; 
it  may  be  cooled  to  —20°  without  solidifying,  but,  Avhen  solid,  melts  at 
14°.  The  bromiodide  Sil.Brj  is  a  white  solid,  w^hich  melts  at  about 
38°,  and  distils  at  230 — 231°.  The  remaining  compound,  SilsBr,  is 
also  a  white  solid,  melts  at  53°,  and  distils  at  255° ;  it  is  difficult  to 
separate  from  silicon  iodide.  W.  T. 

Silicon  Selenide.  By  P.  Sabatier  (Covipt.  rend.,  113, 132—133). 
— When  crystallised  silicon  is  heated  to  redness  in  a  current  of  dry 
hydrogen  selenide,  it  is  converted  into  silicon  selenide,  without  incan- 
descence, at  a  temperature  below  the  boiling  point  of  selenium.  The 
selenide  has  the  composition  SiSe>,  and,  after  fusion,  is  a  hard, 
lustrous  mass,  of  semi-metallic  appearance.  Cold  water  decomposes  it 
with  evolution  of  hydrogen  selenide  and  separation  of  silica,  but 
after  a  time  decomposition  slackens,  and,  although  it  is  accelerated  on 
warming,  the  silicon  selenide  is  never  completely  decomposed,  prob- 
ably because  it  is  protected  by  the  silica  that  separates.  With 
potassium  hydroxide  solution,  which  dissolves  both  the  hydrogen 
selenide  and  the  silica,  decomposition  becomes  complete  after  some 
time.  Aqua  regia  acts  gradually  on  the  selenide  with  separation  of 
hydrated  silica.  Under  ordinary  conditions,  silicon  selenide  evolves  a 
very  irritating  odour,  due,  doubtless,  to  the  hydrogen  selenide  formed 
by  the  action  of  the  moisture  in  the  atmosphere.  At  a  red  heat  in  a 
current  of  air  or  diy  oxygen,  the  selenide  is  converted  into  silica, 
selenious  anhydride,  and  selenium.  C.  H.  B. 
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Carbon  Tetriodide.  By  H.  ]\[oissax  (Compt.  rend..  113,  19 — 22). 
— Carbon  tetrachloride  reacts  with  boron  iodide,  BI3  (this  vol., 
p.  979),  to  form  carbon  tetriodide  and  boron  chloride.  The  tetra- 
chloride, which  should  be  free  from  chloroform  to  avoid  the  forma- 
tion of  iodoform,  is  best  heated  in  excess  with  crystals  of  boron  iodide 
in  a  sealed  tube  at  90°  for  an  hour ;  the  tetriodide  separates  after  a 
time  in  theoretical  quantity,  forming  fine  crystals,  which,  after  wash- 
ino-  with  sodium  hydrogen  sulphite  solution  to  remove  adherent  traces 
of  iodine,  are  red  in  colour,  and  after  slow  sublimation  in  a  vacuum 
at  100°,  resemble  artificial  rubies  in  lustre  and  shade. 

Heated  at  140°  in  a  cui-rent  of  hydrogen,  carbon  tetriodide  is  re- 
duced to  iodoform.  It  is  attacked  by  chlorine,  with  the  formation  of 
carbon  tetrachloride  and  the  chlorides  of  iodine.  Warmed  gently  in 
dry  oxygen,  it  is  decomposed  into  iodine  and  carbon.  It  reacts 
violently  with  fused  sulphur,  iodine  and  carbon  being  set  free,  and 
an  unspecified  compound  of  sulphur  and  iodine  being  formed  ;  if,  how- 
ever, it  is  heated  to  50°  with  powdered  sulphur,  carbon  bisulphide  and 
sulphur  iodide  are  produced.  Phosphorus  acts  energetically  on  it. 
When  ground  in  a  mortar  with  potassium  or  sodium,  the  mass 
becomes  incandescent,  carbon  is  liberated,  and  the  alkali  iodide  is 
formed  ;  mercury  and  powdered  silver  also  attack  it.  Heated  w4th 
water  at  50°,  in  a  sealed  tube  from  which  the  air  has  been  removed, 
it  slowly  decomposes.  Hydrogen  chloride  and  iodide  have  no  action 
on  it  in  the  cold,  but  when  heated  with  it,  reduce  it  to  iodoform  and 
liberate  iodine.  Jx.  W. 

Action  of  Light  on  Silver  Chloride.  By  Guxxz  {Compt.  rend.. 
113,  72 — 75  ;  compare  Hitchcock.  Abstr.,  1890,  213  ;  this  vol.,  p.  1155  : 
Richardson,  Trans.,  1891,  536). — When  silver  chloride,  spread  in  thin 
layers  upon  glass  slips,  is  exposed  to  light,  there  is  at  first  no  darken- 
ino-  or  loss  of  weight,  but  if  it  is  treated  at  this  stage  with  a  photo- 
o-raphic  developer,  such  as  ferrous  oxalate,  it  is  reduced  to  the  metallic 
state,  showing  that  a  modification  has  taken  place  in  its  constitution. 
A  similar  modification  is  stated  to  be  brought  about  by  boiling  silver 
chloride  with  water  in  a  reflux  apparatus  in  the  dark  for  some  hours. 

The  disengagement  of  chlorine  may  be  rendered  evident  by  con- 
centrating a  beam  of  sunlight  on  the  chloride.  The  residual  product  in 
the  early  stages  of  the  action  is  stated  to  be  silver  subchloride,  AgjCl, 
identical  with  that  prepared  from  the  subfluoride ;  if  treated  with 
ammonia  or  potassium  cyanide,  metallic  silver  is  left,  but  dilute  nitric 
acid  does  not  dissolve  it.  The  author  states  that  ho  has  found  that  the 
formation  of  this  subchloride  from  the  chloride  is  attended  with  absorp- 
tion of  heat  =  28" 7  cal.,  and  considers  that  this  explains  the  increased 
rapidity  of  the  action  when  substances  capable  of  absorbing  chlorine 
and  o'iving  up  heat  are  present.  Silver  subchloride,  prepai-ed  in  either 
of  the  above  ways,  is  decomposed  by  the  further  action  of  light  into 
silver  and  chlorine. 

Since  both  the  metal  and  its  subchloride  are  opaque,  the  final  pro- 
duct of  the  action  of  light  on  a  layer  of  silver  chloride  usually  consists 
of  an  upper  layer  of  metallic  silver,  an  intermediate  layer  of  sub- 
chloride, and  a  lower  layer  of  unchanged  chloride.  Jx.  W. 
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Silver  Fluoride.  By  F.  Moissax  (Bidl.  Soc.  CUm.  [3],  5, 
45G — -1.58). — A  solution  of  well-washed  silver  carbonate  in  hydro- 
fluoric acid  is  evaporated  to  dryness,  with  constant  stirring,  in  a 
platinum  basin,  and  the  resulting  black,  pulverulent  mass  is  dissolved 
in  water  and  filtered.  The  clear  filtrate,  which,  when  left  in  contact 
with  silver  foil,  yields  crystalline  silver  subfluoride  (compare  Abstr., 
189(>,  10.55),  is  evaporated  in  the  dark  in  a  vacuum  over  sulphuric  acid. 
As  thus  obtained,  silver  fluoride  forms  a  yellow,  transparent,  tough, 
elastic  mass,  which  is  soluble  in  water,  and  melts  at  a  dull-red  heat 
(the  temperature  as  determined  by  Le  Chatelier's  thermo-electric 
method  is  435").  Silver  fluoride  reacts  violently  with  the  chlorides 
of  phosphorus,  silicon,  and  boron,  and  with  phosphorus  oxychloride, 
yielding  the  corresponding  fluorine  compounds  of  the  non-metal  and 
silver  chloride.  T.  G.  N. 

Electrolysis  of  Barium  Chloride.  By  C.  Limb  {Covijpt.  rend., 
112,  1434 — 14.36). — The  author  has  been  unable  to  obtain  metallic 
barium  by  the  electrolysis  of  fused  pure  barium  chloride  or  of  its  ad- 
mixture with  sodium  chloride. 

The  electrolyte  was  contained  in  a  crucible  of  500 — 600  c.c.  capacity 
and  a  current  passed  from  a  small  dynamo  arranged  to  maintain  a 
constant  difference  of  potential  of  10  volts.  The  anode  consisted  of  a 
carbon  plate,  5  cm.  in  length,  and  was  separated  by  a  bottomless, 
porous  cylinder  from  a  wrought  iron  catliode.  The  current  passing 
at  first  was  about  30  amperes ;  with  the  pure  salt,  this  quickly  fell  to 
2  or  3  amperes,  but  the  original  strength  was  soon  regained  on 
agitating  the  cathode  ;  with  the  mixture,  the  electx^olysis  was  regular. 
In  both  cases  there  was  an  abundant  evolution  of  chlorine.  The 
cathode,  when  plunged  into  water,  only  in  a  single  case  gave  off  a 
bubble  of  hydrogen  when,  according  to  Faraday's  law,  there  should 
have  been  260  grams  of  metal.  The  infusible,  non-conducting  deposit 
on  the  cathode  was  found  to  contain  considerably  less  chlorine  than 
the  amount  required  by  the  bariiim  and  sodium  present  to  form 
normal  chlorides,  when  due  allowance  had  been  made  for  a  certain 
amount  of  free  barium  oxide.  The  conclusion  was  therefore  drawn 
that  some  subchloride  of  bariura  was  formed.  W.  T. 

Hardening  of  Plaster  Casts.  By  M.  Dexxstedt  (Ber.,  24, 
2557 — 2o58). — The  method  consists  in  soaking  the  cast  in  a  solution 
of  silicic  acid  prepared  by  means  of  a  dialyser,  drying  in  a  warm  place, 
and  then  soaking  in  a  solution  of  barium  hydroxide  at  60 — 70°,  and 
again  di'ving.  A  hard,  compact  casting  is  ali-o  obtained  by  mixing 
the  plaster  of  Paris  with  aluminium  or  zinc  hydroxide  before  casting 
and  afterwards  soaking  in  silicic  acid.  E.   C.  R. 

Preparation  of    Crystalline   Monocalcium   Phosphate.     By 

G.  PoiXTET  (Bull.  Soc.  Chim.  [3],  5,  254— 256).— Xeither  the  crys- 
talline nor  the  honey-like  commercial  variety  of  monocalcium  phos- 
phate corresponds  with  the  formula  CaH4(P04)2,  owing  to  tlie 
free  sulphuric  acid  in  the  crude  liquor  acting  nn  the  phosphate 
during  evaporation.     By  leaving  tricalcium  phosphate  in  contact  with 
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a  solution  of  the  honey-like  commercial  variety  for  some  time,  a  solu- 
tion is  obtained  which,  on  gentle  evapoi^ation,  yields  crystals  of  pure 
monocalcium  phosphate.  T.  G.  X. 

Action    of   Acetates   on   Monocalcium   Phosphate.      By .  H. 

Causse  (Bull.  Soc.  Chim.  [3],  5,  298). — If  monocalcium  phosphate  (50 
grams)  is  dissolved  in  water,  and  glacial  acetic  acid  (25  grams)  added 
to  the  filtered  solution,  the  subsequent  addition  of  a  few  c.c.  of  an 
alkali  acetate  solution  causes  a  turbidity,  and  the  deposition  after 
some  days  of  rhomboidal  scales  of  dicalcium  phosphate  of  the  formula 
CaHPOi  +  2H2O.  Similar  crystals  are  obtained  when  cold  saturated 
solutions  of  sodium  phosphate  (1500  c.c.)  and  calcium  chloride  (400 
c.c.)  are  mixed  with  fuming  hydrochloric  acid  (100  c.c),  and  a  few 
<3rops  of  potassium  acetate  solution  added  to  the  mixture. 

T.  G.  N. 

ThalliTim  Compounds.  By  C.  Lepierke  and  M.  Lachaud  (Compt. 
rend..  113,  196 — 198). — A  boiling  solution  of  112  grams  of  potassium 
hvdi'oxide  per  litre  can  dissolve  about  3"5  grams  of  thallium  chromate, 
which  separates  on  cooling  in  he.xagonal  prisms,  terminated  by  hexa- 
gonal pyramids.  These  crystals  belong  to  the  rhombic  system,  so 
that  thallium  chromate  is  isomorphous  with  potassium  sulphate. 
Kg  basic  thallium  chromates  are  obtained  similar  to  those  formed  by 
lead  cbromate. 

When  thallium  chromate  is  projected  into  fused  potassium  hydroxide, 
soluble  potassium  chromite,  CroOs.SKjO,  and  insoluble  thallic  oxide 
are  formed.  The  latter  remains  in  the  form  of  hexagonal  plates  wlien 
the  product  is  treated  with  water  :  sp.  gr.  =  5'56.  It  is  insoluble  in 
water,  and  dissolves  with  difficulty  in  sulphuric  acid  but  more  readily 
in  hydrochloric  acid. 

If  thallium  chromate  is  fused  for  a  long  time  with  potassium 
nitrate,  a  small  quantity  of  thallic  oxide  is  formed,  but  the  greater 
part  of  the  chromate  remains  unaltered.  If  a  mixture  of  thallium  and 
potassium  chromates  is  fused  with  the  potassium  nitrate,  a  ciystallised 
double  chromate,  KTlCrO^,  is  obtained.  Lead  chromate  does  not  com- 
bine with  thallium  chromate. 

When  freshly  prepared  thallous  chloride  is  treated  with  a  highly 
concentrated  solution  of  20  parts  of  chromic  acid,  crystals  of  thallium 
chlorochromate,  TlCrOgCl,  separate.  They  are  small  prisms  with  a 
square  base,  and  are  decomposed  by  water  with  formation  of  thallous 
chloride  and  chromic  acid.  C.   H.  B. 

Copper  Hydrides.  By  A.  Leduc  {Compt.  rend.,  113,  71 — 72). — 
On  passing  a  stream  of  hydrogen  for  about  two  hours  over  a  quantity 
of  copper,  contained  in  a  combustion  tube,  heated  to  cherry-redness 
at  the  middle  and  to  300°  at  the  ends,  a  solid  of  a  hyacinth-red  colour 
was  formed  at  those  parts  which  had  reached,  but  not  exceeded, 
dull  redness,  and  when  these  parts  were  subsequently  heated  to  bright 
redness  in  a  stream  of  carbonic  anhydride,  the  escaping  gas  was  found 
to  contain  hydrogen,  together  with  a  little  carbon  monoxide.  The 
substance  is  believed  to  be  a  new  hydride  of  copper.  Jx.  W. 
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Action  of  Water  on  Basic  Copper  Salts.  By  G.  Rousseau  and 
G.  TiTE  {Gompt.  rend.,  113,  191 — 193). — Basic  cupric  nitrate,  when 
heated  with  water  in  sealed  tubes  at  160°  for  20  hours,  is  completely 
converted  into  black,  amorphous  cupi'ic  oxide,  the  water  becoming 
strongly  acid.  The  basic  nitrate  in  the  dry,  solid  state  only  decom- 
poses at  about  400'^.  and  Rousseau  has  shown  that  it  can  be  formed  by 
heating  concentrated  solutions  of  cupric  nitrate  with  marble  between 
180°  and  880°. 

Basic  cupric  sulphate  is  not  decomposed  by  water  below  220°,  and 
decomposition  is  only  complete  after  beating  for  150  hours  at 
1340 — 250°.  As  a  rule,  the  cupric  oxide  is  pseudomorphous  after  the 
basic  sulphate,  but  sometimes  it  forms  opaque,  elongated  prisms. 

Atacamite  is  not  affected  by  water  at  200° ;  between  200°  and  210° 
it  darkens  slightly,  but  at  240°  the  decomposition  is  almost  complete 
after  24  hours.  At  this  temperature,  however,  the  oxychloride  itself 
dissociates  into  the  oxide  and  the  chloride,  so  that  the  water  plays  no 
part  except  forming  a  solvent  for  the  chloride. 

Basic  cupric  phosphate  is  not  affected  by  water  at  275°,  even  after 
three  days. 

The  decompositions  are  in  accordance  with  thermochemlcal  data, 
the  reaction  being  determined  at  a  moderately  high  temperature  by 
the  increase  in  the  heat  of  solution  of  the  liberated  acid.  The  progi'ess 
of  the  decompositions  resembles  the  saponification  of  ethereal  salts,  as 
already  observed  bv  Saint  Gilles  in  the  case  of  ferric  acetate. 

C.  H.  B. 

Copper  Phosphates.  By  J.  Steinschxeider  {Chem.  Centr.,  1891, 
ii,  51 — 52;  Dissertation,  Halle,  1890). — The  author  has  obtained  the 
following  copper  phosjjhates  by  the  action  of  disodium  hydrogen  phos- 
phate on  copper  sulphate  : — 

a.  By  employing  an  excess  of  copper  sulphate,  a  double  salt  of 
the  formula  3Cu3P..Os,NaH2P04  is  formed;  if  the  copper  sulphate 
be  present  in  very  large  excess,  Rammelsberg's  normal  phosphate, 
CU3P2O8,  is  formed.  Both  these  salts,  if  subjected  to  protracted 
washing  under  pressure,  are  converted  into  the  compound  4CuO,Po05, 
already  described  by  Debray,  Sarrazin,  and  Friedel.  Sodium  acetate 
precipitates  the  double  salt  3Cu3P20s,K'aC2H302  from  the  filtrate. 

h.  By  emploving  an  excess  of  sodium  phosphate,  two  double  salts 
are  formed,  namely,  2Cu3P20„Xa2HP04  and  3Cu3P208,Xa2HP04 ;  the 
former  is  formed  first  and  is  converted  into  the  latter  by  continued 
washing. 

By  the  action  of  disodium  hydrogen  phosphate  on  cupric  chloride, 
the  following  phosphates  are  formed  : — ■ 

a.  When  an  excess  of  cupric  chloride  is  employed,  the  double 
salt  3Cu3P208,2XaCl  is  principally  formed,  although  sometimes  it  is 
mixed  with  the  phosphate,  4CuO,P205,  and  the  oxychloride,  CuO.CuCL; 
in  one  case  the  salt  had  the  formula  SCusPoOsjSXaCl. 

6.  If  an  excess  of  the  sodium  phosphate  is  employed,  the  same 
phosphate,  3Cu3P208,2XaCl,  is  formed  as  in  the  case  of  employing  an 
excess  of  cupric  chloride. 

By  the  action  of  the  sodium  phosphate  on  cupric  nitrate,  the  follow- 
ing phosphates  are  obtained  : — 

5  c  2 
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a.  By  employing  a  slight  excess  of  the  cupric  nitrate,  the  double 
salt  Cn3P20s,KaHjP04  is  formed,  whilst  if  the  cupric  nitrate  is 
present  in  very  large  excess,  the  normal  phosphate,  CusPoOg,  together 
with  a  Fmall  quantity  of  hasic  cupric  nitrate  is  obtained. 

6.  If  the  sodium  phosphate  is  employed  in  excess,  a  double. salt 
of  the  foimula  ISCuCSNa^.CSPoOo,  or'eCusP.Os  +  3NaoO,P205,  is 
formed,  which  is  decomposed  by  washing. 

The  basic  phosphate.  4CuO,Po05,  with  1  mol.  HoO,  is  obtained  by 
washing  the  normal  phosphate,  CugPoOg,  and  corresponds  with  the 
mineral  libethenite.  If  boiled  with  silver  nitrate,  it  remains  unchanged, 
whilst  the  normal  cupric  phosphate  is  quantitatively  converted  into 
cupric  nitiate  under  similar  conditions.  With  ammonia  or  ammonium 
carbonate,  the  basic  phosphate  dissolves  very  slowly,  whilst  cupric 
phosphate  is  readily  dissolved  by  these  reagents.  Barium  hydroxide 
decomposes  the  normal  phosphate,  but  does  not  react  wuth  the  basic 
phosphate.  Potassium  iodide  reacts  with  the  normal  phosphate  but 
not  with  the  basic  phosphate.  Sodium  thiosulphate  dissolves  the 
normal  phosphate  at  ordinary  temperatures,  but  the  basic  phosphate 
is  only  dissolved  at  a  boiling  heat. 

If  copper  carbonate  is  warmed  at  70°  with  phosphoric  acid,  the 
salt  oCuO,P205  +  ^HoO  is  obtained,  whilst  if  the  carbonate  is 
neutralised  with  phosphoric  acid,  an  acid  salt,  CuO.PoOs,  is  found  in 
the  filtrate.  Whilst  the  phosphates  of  copper  show,  generally,  a  great 
similarity  to  the  copper  arsenates  (this  vol.,  p.  644),  the  phosphates 
corresponding  with  the  arsenates  SCuOjSAs^Os  and  5CuO,2As205 
have  not  been  prepared,  and  only  the  normal  copper  phosphate  and 
double  salts  are  obtained.  On  the  other  hand,  whilst  the  normal 
])hosphate  is  readily  prepared  by  employing  an  excess  of  the  reacting 
copper  salt,  the  normal  arsenate  was  obtained  with  difficulty. 

J.  W.  L. 

Erbium  and  Didymium.  By  G.  Keuss  {Annalen,  265,  1 — 27). 
— It  has  been  shown  by  Marignac,  Soret,  Nilson,  Cleve,  and  Brauner 
that  erbium  eai'th,  which,  about  15  years  ago,  was  considered  to  be 
the  oxide  of  the  element  erbium,  consists  of  at  least  seven  different 
substances,  namely,  of  scandium,  ytterbium,  thulium,  erbium,  terbium, 
the  ytterite  earth,  and  those  earths  denoted  with  X  by  Soret.  The 
more  recent  researches  of  Lecoq  de  Boisbaudran  have  afforded 
evidence  which  proves  that  Soret's  X-earth,  or  Cleve's  holmium, 
consists  of  at  least  two  elements,  whilst  Crookes'  investigations  have 
shown  that  the  ytterite  earth  is  composed  of  more  than  one  oxide. 
The  substance  previously  known  as  didymium  has  also  been  found  to 
be  a  compound  and  to  consist  of  samarium  and  the  real  didymium ; 
according  to  Auer  von  Welsbach,  the  last-named  substance  consists 
of  at  least  two  "  elements,"  neo-  and  praseo-didymium,  both  of  which 
are  probably  compounds,  as  has  been  shown  by  Kriiss  and  Xilson. 

The  author  has  made  a  number  of  expei'iments,  with  the  object  of 
isolating  some  of  the  constituents  of  the  erbium  and  didymium  groups, 
employing  the  best  known  methods  ;  although  it  is  possible  in  this 
way  to  obtain  preparations  in  the  spectra  of  which  the  relative  inten- 
sities of  the  absorption  lines  are  quite  different  from  those  usually 
observed,  absolutely  pure  substances,  whose  molecular  weights  remain 
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constant  on  further  treatment,  could  not  be  obtained.  Several  new 
methods  of  separation  have,  therefore,  been  studied,  and  the  older 
processes  have  also  been  subjected  to  a  more  rigorous  examination ; 
the  results  are  given  below. 

The  separation  of  the  erbium  and  didymium  earths  can  be  partially 
effected  by  fractional  crystallisation  with  potassium  hydrogen  sulph- 
ate; altliough  in  this  way  the  didymium  is  accumulated  in  the  first, 
and  the  erbium  earths  in  the  last,  fractions,  a  complete  isolation  of 
the  former  was  found  to  be  impossible.  Experiments  were  then 
made  to  try  and  separate  the  didymium  by  fractional  precipitation 
with  ammonia ;  for  this  purpose,  a  large  quantit}-  (rather  moi'e  than 
1  kilo.)  of  the  mixed  oxides  obtained  from  gadolinite  from  Hittero 
and  Ytterby,  was  first  freed  from  iron  and  some  cerium,  and  then  a 
neutral  solution  of  the  nitrates  submitted  to  a  systematic  fi'actional 
precipitation  with  dilute  ammonia.  The  spectrum  of  a  concentrated 
solution  of  the  nitrate  of  the  didymium  oxide  obtained  in  this  manner 
from  the  last  fractions  showed  no  erbium  bands,  and  the  nitric  acid 
solution  of  the  first  fractions  was  quite  free  from  didymium.  The 
earths  were,  however,  in  both  cases,  mixed  with  colourless  oxides,  the 
didymium  being  probably  accompanied  by  lanthanum,  samarium, 
yttrium,  and  terbium,  and  the  erbium  by  holmium,  thulium,  scandium, 
ytterbium,  and  cerium,  assuming  that  all  these  substances  were 
present  in  the  original  material.  In  order  to  prepare  pare  didymium 
oxide  from  the  impure  compound  obtained  as  just  described,  it  is  first 
converted  into  the  nitrate,  the  solution  mixed  with  a  large  excess  of 
soda,  and  then  treated  with  chlorine,  when  the  hydroxides  of  didymium, 
lanthanum,  and  of  the  colourless  earths  pass  into  solution,  whilst  the 
undissolved  cerium  hydroxide  retains  only  a  small  quantity  of  didym- 
ium ;  the  filtrate  is  then  freed  from  chlorine,  the  earths  precipitated 
with  ammonia,  and  converted  into  nitrates.  The  almost  neutral 
solution  is  now  treated  with  potassium  sulphate  ;  the  crystalline  pre- 
cipitate contains,  besides  didymium,  some  samarium  and  perhaps 
scandium  and  lanthanum,  whilst  yttrium  and  traces  of  samarium, 
erbium,  terbium,  and  ytterbium,  if  present,  pass  into  the  filtrate ;  in 
the  actual  experiment,  the  filtrate  seemed  to  contain  principally 
yttrium  and  a  small  quantity  of  terbium.  After  repeating  the  treat- 
ment with  potassium  sulphate,  the  didymium  potassium  sulphate  is 
precipitated  with  ammonia,  the  washed  precipitate  dissolved  in  sulph- 
uric acid,  and  the  anhydrous  sulphate  dissolved  in  ice-cold  water;  on 
gradually  heating  this  solution,  no  separation  of  lanthanum  sulphate 
occurred,  so  that  the  preparation  evidently  consisted  of  piu^e  didymium 
sulphate.  The  atomic  weight  of  the  didymium  present  in  this  salt 
was  found  to  be  R^'^  =:  145 ;  its  isolation  fi'om  gadolinite  in  the 
manner  described  is  a  comparatively  simple  matter. 

When  a  neutral  solution  of  the  chlorides  of  erbium,  ytterbium,  and 
yttrium  in  50  per  cent,  alcohol  is  mixed  with  excess  of  a  solution  of 
aniline  in  the  same  solvent  at  0°,  no  precipitation  occurs ;  when,  how- 
ever, the  mixture  is  kept  for  some  time  until  it  attains  the  ordinary 
temperature,  a  precipitate  is  gi'adually  formed.  In  this  way  the 
various  components  of  the  solution  can  be  partially  separated  from 
one  another,  as  is  shown  by  the  fact  that  when  a  solution  of  a  mixed 
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oxide,  R"^  =  161'81,  is  subjected  to  this  treatment,  a  precipitate,  R"^  = 
168"75,  and  a  filtrate  containing  an  oxide,  R^"  =  158'38,  are  ob- 
tained. 

When  a  nenti-al  solution  of  the  mixed  gadolinite  earths  is  treated 
with  a  concentrated  solution  of  ammonium  carbonate,  kept  for  24 
hours,  filtered,  and  the  residue  washed  with  ammonium  carbonate, 
the  precipitated  basic  didjniium  carbonate  is  almost  free  from  erbium 
earths ;  on  passing  a  stream  of  air  through  the  filtrate,  basic  carbon- 
ates of  the  erbium  earths,  containing  only  a  small  quantity  of  di- 
dymium,  are  precipitated. 

A  partial  separation  of  the  didymium  and  ytterite  earths  can  be 
effected  by  treating  a  solution  of  the  mixed  nitrates  with  a  concen- 
trated solution  of  potassium  oxalate,  digesting  for  24  hours,  and  then 
filtering ;  the  residue  shows  only  slight  indications  of  erbium  lines  on 
spectroscopic  examination,  and  consists  principally  of  didymium  and 
holmium,  whilst  the  filtrate  is  almost  free  from  didymium,  but  con- 
tains considerable  quantities  of  ei'bium  and  yttrium  or  scandium. 
When  this  filtrate  is  evaporated  to  dryness,  ignited,  and  the  residue 
extracted  with  water,  a  solution  of  scandium,  containing  only  a  little 
erbium,  and  probably  also  traces  of  didymium,  is  obtained. 

By  fractionally  precipitating  with  alcohol,  a  neutral  solution  of  the 
nitrate  of  the  didymium  (R"^  =  144 — 145),  obtained  as  described 
above,  a  nitrate  of  a  colourless  earth,  which  is  insoluble  in  alcohol,  is 
precipitated ;  atomic  weight  determinations  made  with  a  carefully 
purified  sample  of  this  earth  gave  R^'^  =  111*6  as  the  average  of 
three  experiments,  and  this  value  underwent  no  appreciable  change 
on  continuing  the  fractional  precipitation  with  alcohol. 

F.  S.  K. 

Melting  Point  and  Crystalline  Form  of  Aluminium  Chloride. 
By  K.  Seubeet  and  W.  Pollard  (Ber.,  24,  2575— 2578).— The 
aluminium  chloride  was  prepared  by  heating  aluminium  foil  in  a 
current  of  dry  hydrogen  chloride,  and  was  quite  white.  The  resub- 
limed  product  melts  at  193 — 194°,  but  sublimes  and  seems  to  boil  at 
175 — 179°.  When  heated  in  a  closed  tube  at  200°,  it  is  obtained,  on 
cooling,  in  colourless,  lustrous,  six-sided  tablets,  which  adhere  to  the 
walls  of  the  tube.  These  crystals  are  mostly  composed  of  three 
individuals  twinned  together,  and  show  rhombic  symmetry.  The 
positions  of  extinction  are  120°  from  one  another.  The  apparent 
angle  of  the  optic  axis  in  air  is  about  12°.  The  crystals  are  optically 
negative.  E.  C.  R. 

Action  of  Nitric  Acid  on  Iron.  By  H.  Gautier  and  G.  Chakpy 
(Comjyt.  rend.,  112,  1451 — 1453). — At  the  ordinary  temperature,  per- 
fectly clean  iron  placed  in  nitric  acid  of  specific  gravity  greater  than 
1'21  does  not  give  any  disengagement  of  gas ;  it  is,  however,  slow)y 
attacked,  with  formation  of  iron  nitrate,  traces  of  ammonia,  and  nitro- 
gen peroxide,  which  remain  in  solution.  The  nitric  acid  which  has 
been  in  contact  with  iron  for  some  time  gives  a  precipitate  on  neutral- 
isation with  potash.  The  following  table  shows  the  effect  of  acid  of 
different  concentrations  on  the  weight  of  a  piece  of  iron  at  the  ordi- 
nary temperature  : — 
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Acid  of  specific  gravity 128;  134;   1-38;  1-48;   1-53 

^ZTXTlT2ir^  ^:;'s.!"r  o-82;  0-75;  0-29;  034;  s-so 

v^ci^M.    tor    Z4<  ^2)    fi,,,t     ten 

hours  (lunntif  i  r,~n.r.i-       /->-.-       ^^  fi^       K  ,-- 

"        t.  days 0-o9;  0-4o  ;  0-2o ;  0-33;  575 

The  E.M.F.  of  an  iron  |  platinum  |  nitric  acid  cell  diminishes  rapidly 
as  the  strength  of  the  acid  increases  from  a  sp.  gr.  belovr  121  to  higher 
densities.  In  the  latter  case,  it  is  about O'lo  volt,  and  corresponds  with 
solution  of  the  iron,  for,  with  circuits  of  different  resistances,  different 
intensities  are  obtained.  By  raising  the  temperature,  the  limit  of 
specific  gravity  of  the  acid  giving  disengagement  of  gas  and  rapid 
attack  is  i-aised.  At  60°  it  is  only  wdth  concentrations  above  I'oS 
that  no  disengagement  of  gas  occurs.  The  limit  is  also  raised  by  the 
presence  of  oxide  on  the  surface  of  the  iron ;  this  is  due  to  local  heat- 
ing caused  by  the  solution  of  the  oxide.  If  the  iron  be  agitated  in 
the  acid  until  perfectly  clean,  it  then  behaves  exactly  as  if  the  surface 
had  not  been  coated  with  oxide.  The  same  effect  is  produced  if  the 
oxide  be  electrolytically  reduced. 

The  passive  state  of  iron  cannot  be  due  to  the  production  of  a  film 
of  gas  or  of  oxide  upon  the  surface  of  the  iron,  but  is  probably  pro- 
duced by  fuming  nitric  acid,  owing  to  the  modification  which  the 
latter  causes  in  the  oxide  of  iron,  by  which  the  oxide  is  rendered 
insoluble  in  the  acid. 

This  modification  probably  consists  in  a  dehydration,  for  if  rusty 
iron  be  heated  for  some  time  at  140°,  the  acid  of  ordinary  concentra- 
tion no  longer  dissolves  it  with  evolution  of  gas. 

Nitric  acid,  whatever  its  concentration  may  be,  attacks  iron.  The 
attack  may  be  rapid  and  accompanied  by  evolution  of  gas,  or,  as  is  the 
case  in  the  so-called  passive  state  of  iron,  it  may  be  slow  and  without 
disengagement  of  gas.  W.  T. 

A  Volatile  Compound  of  Iron  and  Carbonic  Oxide.  Nickel- 
carbon-oxide.  By  Berthelot  {Compt.  rend.,  112,  1343 — 134'J). 
—  Finely-divided  iron  is  obtained  by  reducing  carefully  washed  and 
dried,  precipitated  ferric  oxide  in  hydrogen  at  the  lowest  possible 
temperature,  or  by  heating  ferrous  oxalate  and  completing  its  reduc- 
tion in  hydrogen. 

The  reduced  iron  is  treated  with  carbonic  oxide  at  about  45°, 
when  the  gas  becomes  charged  with  a  volatile  iron  compound.  The 
charged  gas  is  washed  and  burnt  at  the  drawn-out  extremity  of  a 
glass  tube ;  the  flame  is  whiter  and  brighter  than  that  of  carbonic 
oxide  alone,  and  gives  a  characteristic  spectrum.  When  a  porcelain 
dish  is  held  in  the  flame,  a  film  is  deposited,  which  dissolves  in 
hydrochloric  acid,  yielding  a  solution  which  gives  the  ordinary  iron 
reactions.  The  gas,  when  passed  thi'ough  a  narrow  glass  tube  heated 
to  redness,  deposits  a  metallic  substance,  consisting  of  iron  with  a 
little  carbon.  The  charged  gas,  when  treated  with  strong  hydro- 
chloric acid,  yields  iron  chloride,  and  when  confined  in  a  flask  partly 
filled  with  aerated  water,  a  slow  oxidation  takes  place,  ferric  oxide 
separating  at  the  end  of  several  days.     The  proportion  of  iron-carh- 
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onyl  formed  is  very  small,  and  the  author  did  not  succeed  in  isolating 
it  (compare  ^lond  and  Qaincke,  Trans.,  1891,  59,  604). 

Nickel-carhon-oxide  (Mond,  Langer,  and  Quincke,  Trans.,  1890,  57, 
749). — The  liquid  substance  possesses  a  high  vapour  tension  at  ordi- 
nary temperatures;  about  a  quarter  of  an  atmosphei'e  at  16°.  It  has 
no  sensible  dissociation  tension  at  16°,  and  a  gaseous  mixtare  of 
nitrogen  and  the  vapour,  containing  26  per  cent,  of  the  latter,  has  been 
kept  over  mercury  for  a  month  at  about  this  temperature  without 
any  indication  of  change.  The  liquid  may  be  kept  unaltered  under 
water,  provided  the  vessel  be  completely  filled  with  water  fi-ee  from 
air,  and  hermetically  closed.  The  detonation  observed  by  Mond, 
on  rapidly  heating  the  vapour,  is  not  violent  as  compared  with  that 
of  the  nitro-compounds ;  the  products  of  decomposition  include  a 
certain  proportion  of  carbonic  anhydride  and  carbon,  as  well  as  of 
carbonic  oxide  and  nickel.  It  is  this  production  of  carbonic  anhydride 
which  determines  the  decomposition ;  a  simple  resolution  of  the 
nickel-carbon-oxide  into  nickel  and  carbonic  oxide  would  be  inex- 
plicable in  view  of  the  formation  of  this  substance  at  30°  by  direct 
synthesis.  The  decomposition  of  carbonic  oxide  into  carbonic 
anhydride  and  amorphous  carbon  gives  for  12  grams  of  carbon 
-|-38'8  cal.  If  the  heat  of  formation  of  Ni(C0)4  be  less  than  77'6  cal. 
by  the  direct  union  of  nickel  and  carbonic  oxide,  explosion  could 
occur  by  intramolecular  combu.stion;  according  to  the  author,  if 
exploded  by  the  shock  of  an  energetic  detonator,  such  as  mercury 
fulminate,  the  decomposition  would  occur  solely  in  accordance  with 
the  equation  XiCjOi  =  Ni  +  2CO3  +  2C.  With  a  slower  reaction, 
effected  at  a  lower  temperature,  more  or  less  nickel-carbon-oxide  may 
be  simultaneously  decomposed  into  nickel  and  carbonic  oxide,  the 
heat  required  being  supplied  by  the  portion  undergoing  intramole- 
cular combustion. 

A  mixture  of  the  vapour  with  oxygen  or  air  burns  or  explodes  on 
contact  with  a  very  hot  substance,  according  to  the  relative  propor- 
tions of  the  vapour  and  oxygen  present.  The  explosion  of  a  mixture 
of  dry  nickel-carbon-oxide  with  oxygen  may  be  brought  about  by 
simple  energetic  agitation  over  mercury.  The  same  gaseous  mixture 
in  presence  of  a  little  water  oxidises  slowly,  with  formation  of  a 
greenish,  gelatinous  precipitate.  This  compound  contains  nickel, 
oxygen,  water,  and  some  combined  carbon ;  it  blackens  from  sepai^a- 
tion  of  carbon  on  heating.  Simultaneously  with  the  production  of 
this  complex  oxide  in  the  cold,  carbonic  oxide  is  regenerated.  The 
dry  mixture  undergoes  a  similar  decomposition,  but  the  oxide  formed 
is  yellowish-brown  ;  in  time  it  blackens  by  further  decomposition. 

Liquid  nickel-carbon-oxide  kept  under  water  without  exclusion 
of  air  decomposes  in  a  similar  manner,  but  more  slowly.  Xickel- 
carbon-oxide  thus  behaves  in  a  manner  analogous  to  the  organo- 
metallic  radicles  and  the  metallic  derivatives  of  acetylene. 

In  contact  with  concentrated  sulphuric  acid,  dry  nickel-carbon- 
oside  detonates  after  a  few  moments.  A  mixture  of  the  vapour 
with  nitrogen  reacts  quietly  with  the  same  acid,  producing  nickel 
sulphate  and  4  vols,  of  carbonic  oxide,  the  acid  undergoing  reduction. 
Concentrated  potash  seems  to   have  no   action.     Pure  ammonia  gas 
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does  not  act  on  nickel-carbon-oxide,  at  least  immediately,  bat  if 
oxygen  be  oradually  added  to  the  mixture,  a  whitish  complex  sab- 
stance,  blackening  when  heated,  is  deposited. 

Hydrogen  sulphide  rapidly  precipitates  a  black  sulphide  from  the 
vapour  in  the  cold ;  hydrogen  phosphide  similarly  causes  the  deposi- 
tion of  a  black,  shining  compound. 

Nitric  oxide,  passed  into  liquid  nickel-carbon-oxide,  or  mixed  with 
its  vapour  volatilised  in  nitrogen,  produces  blue  fumes,  slowly  depo- 
sited. The  addition  of  a  further  quantity  of  nitric  oxide,  even  when 
its  initial  volume  was  four  times  that  of  the  gaseous  nickel-carbon- 
oxide,  reproduces  these  fumes.  The  inference  is  drawn  that  the 
vapour  of  another  nickel  compound  is  present  as  well  as  the  nickel- 
carbon-oxide,  and  forms  a  blue  compound  immediately  with  nitric 
oxide,  which  is  present  in  excess.  If  a  few  bubbles  of  oxygen  be  intro- 
duced ill  place  of  the  second  quantity  of  nitric  oxide,  a  blue  compound, 
different  from  the  one  noticed  above,  is  formed. 

The  author  calls  attention  to  the  part  probably  played  by  the  com- 
pound of  iron  and  carbonic  oxide  in  metallurgical  processes,  such  as 
Siemens'  and  the  cementation  processes,  and  to  the  possible  explana- 
tion afforded  of  the  precipitation  of  carbon  from  carbonic  oxide  by 
iron,  observed  by  Grruner,  and  of  Cailletet's  observations  of  the 
formation  of  gaseous  bubbles  in  the  interior  of   softened  iron. 

W.   T. 

Volatilisation  of  Nickel  and  Iron  in  presence  of  Carbonic 
Oxide.  By  J.  Garxiek  (Compt.  rend.,  113,  18:^ — 191j. — Some  time 
aco  the  author  observed  the  luminosity  of  the  flame  of  carbonic  oxide 
formed  in  the  manufacture  of  iron  and  steel,  and  the  separation  of 
nickel  and  nickel  oxide  in  the  flues  of  a  furnace  in  which  ferro- 
nickel  was  heated.  He  considers  that  these  phenomena  were  due  to 
the  formation  of  the  volatile  compounds  of  iron  and  nickel  with 
carbonic  oxide.  C.  H.  B. 

Volatility  of  Nickel  in  presence  of  Hydrogen  Chloride.  By 
P.  ScHiJTZEXBERGER  (Compt.  rend.,  113,  177 — 179j. — When  dry 
hvdroo-en  is  passed  over  anhydrous  nickel  chloride  heated  to  dull 
redness,  and  the  tube  through  which  the  gas  escapes  is  heated  to 
d'lll  redness  at  any  point,  a  white  deposit  of  nickel  chloride  takes 
place  at  that  point.  The  volatile  substance  is  not  removed  by  passage 
of  the  gas  through  glass  wool  and  along  a  considerable  length  of 
tube  at  the  ordinary  temperature.  Similar  results  are  obtained  when 
hvdrof^en  chloride  is  passed  over  finely-divided  nickel,  and  it  is  evi- 
dent that  a  gaseous  compound  containing  nickel  is  formed.  This 
gas  has  most  probably  the  composition  XiClH,  and  i-eacts  with 
hydrogen  chloride  when  heated,  in  accordance  with  the  equation 
NiHCl  +  HCl  =  N1CI2  +  H,.  C.  H.  B. 

Cobalt  Dioxide.  By  G.  Vortmaxx  {Ber.,  24,  2744—2749).— 
Pure  cobalt  sulphate  is  dissolved  in  water  and  treated  with  deci- 
normal  iodine  solution  and  pure  soda,  at  a  temperature  of  50 — 60^, 
the  liquid  is  filtered,   the  filtrate  acidified,  and  the  excess  of  iodine 
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determined  in  the  usual  manner.  As  the  result  of  25  experiments, 
the  composition  of  the  precipitate  is  found  to  vary  from  CoioOis.es  to 
CoioOi9.27.  It  doubtless  consists  chiefly  of  cobalt  dioxide,  which  is, 
however,  very  unstable.  Its  formation  appears  to  be  dependent  on  a 
variety  of  conditions.  Cobalt  dioxide  has  a  greenish-black  colour, 
and  decomposes  at  100°.  The  oxidation  of  the  cobalt  is  not  facili- 
tated by  the  employment  of  a  more  concentrated  iodine  solution,  or 
by  the  presence  of  aluminium,  iron,  zinc,  or  magnesium  salts.  It 
appears  probable  that  the  compound  formed  by  the  action  of  ar- 
o-entic  oxide  on  cobaltous  oxide  is  not  represented  by  the  formula 
Aa'40,Co203,  as  stated  by  H.  Rose,  but  that  it  is  a  mixture  of  finely 
divided  silver  and  cobalt  dioxide,  or  the  corresponding  hydroxide. 

J.  B.  T. 

Action  of  Heat  on  Solutions  of  Chromic  Salts.  Green  Salts 
of  Chromium.  By  A.  Kecoura  {Compt.  rend.,  112,  1439 — 1442). — 
The  axithor  proves,  hj  thermochemical  methods,  that  the  green  solu- 
tions obtained  byheatiug  solutions  of  the  normal  violet  chromic  salts 
contain  free  acid  and  a  soluble  basic  salt,  and  further,  that  such  solu- 
tions contain  a  particular  variety  of  chromic  oxide. 

A  solution  of  a  chromic  salt,  such  as  the  sulphate  or  chloride, 
when  heated  on  a  water-bath  at  100°,  emits  acid  vapours,  whereas  the 
solid  salt  at  the  same  temperature  is  not  decomposed.  The  amount  of 
free  acid  present  in  the  green  solution  of  the  sulphate  was  determined 
by  adding  a  definite  quantity  of  soda  solution,  and  measuring  the 
heat  disengaged ;  so  long  as  this  equalled  the  heat  of  neutralisation 
of  free  sulphuric  acid,  there  was  at  least  the  amount  of  free  acid 
present  equivalent  to  the  soda  used.  A  control  to  the  final  result  was- 
obtained  by  adding  an  equivalent  amount  of  sulphuric  acid  after 
the  addition  of  the  soda ;  if  no  excess  of  soda  were  added  in  the  first 
place,  there  vpas  mei-ely  a  slight  absorption  of  heat,  due  to  the  action 
of  the  acid  on  the  sodium  sulphate  previously  formed. 

A  large  number  of  experiments,  conducted  at  different  degrees  of 
dilution,  gave  the  formula  of  the  soluble  basic  sulphate  as  2Cr203,5S03. 
This  salt  contains  a  modified  oxide,  which  cannot  exist  in  the  free 
state  ;  the  oxide  precipitated  from  the  green  solution  by  alkalis  forms, 
on  redissolving,  a  new  basic  salt,  Cr303,2S03.  W.  T. 

New  Process  for  the   Manufacture   of  Chromates.     By  J. 

Massigxon  and  E.  Vatel  {Bull.  Soc.  Chim.  [3],  5,  371 — 376). — The 
author  describes  the  following  pi'ocess,  which  is  based  on  the  fact 
that  when  chromium  oxide  is  heated  with  a  mixture  of  calcium 
chloride  and  oxide,  a  chromite  is  formed,  which  absorbs  oxygen 
from  the  air  to  yield  a  calcium  chromate.  The  finely  powdered 
mineral  is  mixed  with  a  paste  composed  of  lime,  calcium  carbonate, 
and  a  concentrated  solution  of  calcium  chloride  in  such  proportion 
that  the  lime  and  calcium  carbonate  are  slightly  in  excess  of  the 
amount  necessary  to  combine  with  the  chromium  oxide  present, 
whilst  the  calcium  chloride  is  about  one-third  of  the  total  lime  used. 
The  mixture,  on  exposure  to  air,  hardens,  and  is  moulded  into 
bricks,  which  are  dried  and  subsequently  roasted  at  a  temperature 


IXORGANIC   CHEMISTRY.  1431 

sufficient  to  convei-t  the  calcium  carbonate  into  lime.  The  bricks 
are  exposed  to  the  action  of  the  air  for  about  a  month,  then  lixivi- 
ated with  hot  water  to  remove  the  calcium  chloride,  and  the  residue 
containing  the  calcium  chromate  is  treated  with  alkali  carbonate  or 
sulphuric  acid  in  the  usual  way,  according  as  an  alkali  chromate  or 
chromic  acid  is  required.  T.   G.  X. 

Reaction  of  Chromic  Acid  with  Barium  Hydroxide  in 
presence  of  Oxygen.  By  E.  Pechakd  {Covipt.  rend.,  113,  o'.* — 41  j. — 
When  a  dilute  aqueous  solution  of  chromic  acid  (8  grams  per  litre) 
is  treated  at  a  low  temperature  with  excess  of  oxygen  dissolved  in 
water,  and  barium  hydroxide  is  added  in  slight  excess,  a  precipitate, 
at  first  yellowish,  but  afterwards  darker,  is  thrown  down,  and  oxygen 
begins  to  be  evolved  ;  if  the  whole  is  then  poured  rapidly  into  a 
large  excess  of  water,  the  precipitate  may  be  collected  and  dried  in  a 
vacuum  over  sulphuric  acid. 

The  substance  thus  obtained  explodes  with  a  sharp  report  when 
heated  in  a  test-tube,  leaving  a  residue  which  appears  to  consist  of 
barium  chromate  mixed  with  a  little  barium  oxide.  With  dilute 
sulphuric  acid,  it  gives  a  fine  blue  colour,  which,  however,  soon  dis- 
appears, with  evolution  of  oxygen.  Its  composition  is  represented 
approximately  by  the  formula  BaCrOa.  Jx.  W. 

Zircon ates  of  the  Alkalis.  By  L.  Ouvrard  (Compt.  rend.,  112, 
1444 — 1446). — Zirconium  oxide,  when  fused  with  lithium  carbonate, 
rapidly  decomposes  it  with  liberation  of  carbonic  anhydride  ;  after  six 
or  eight  hours  fusion  over  a  Bunsen  flame,  a  mass  is  obtained  which, 
(»n  treatment  with  boiling  water  slightly  acidified  with  acetic  acid, 
yields  a  crystalline  powder  consisting  of  zirconium  oxide  free  from 
lithium.  Finely  pulverised  zircon  yields  the  same  result.  On  substi- 
tuting lithium  chloride  for  the  carbonate,  and  cooling  the  fused  mass 
slowly,  flat  prisms,  with  longitudinal  extinction,  often  corroded,  are 
obtained  on  treating  it  with  water.  These  crystals  are  readily 
attacked  by  acids,  and  consist  of  LioZrOs. 

Crystallised  zirconium  oxide  only  is  obtained  by  fusion  of  the 
oxide  with  potassium  carbonate.  Finely-powdered  zircon  heated 
with  potassium  carbonate  to  bright  redness  for  15  minates  yields 
well  developed,  tabular  crystals  of  the  silicozircouate  KaSiZrO.,. 
These  are  prisms  having  longitudinal  extinction,  and  are  attacked 
by  hydrofluoric  acid  and  by  ammonium  hydrogen  sulphate.  If  the 
reaction  is  prolonged  for  an  hour  and  a-half  at  the  same  temperatui^e, 
crystallised  zirconium  oxide  alone  is  obtained.  Here  zircon  silicate 
behaves  like  a  true  acid.  A  further  example  will  be  given  among 
the  alkaline  earthy  combinations  to  be  described.  Sodium  carbonate 
yields  no  compounds.  W.  T. 

Zirconates  of  the  Alkaline  Earths.  By  L.  Ocvrakd  {Compt. 
rend.,  113,  80 — 82). — When  zirconium  oxide  is  fused  with  calcium 
chloride  at  a  red  heat  for  20  or  30  hours,  it  becomes  crystalline ;  and 
on  extracting  the  melt  with  water,  optically  active,   striated  crystals 
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of  calcium  zirconate,   CaZrOa,   insoluble   in  acids,  and  isoraorplious 
■with  calcium  stanuate  and  titanate  (peroffskite),  are  left  behind. 
.  Strontium    and    barium    zirconates    are    prepared    in     a    similar 
manner. 

If  finely-powdered  zircon  is  substituted  for  the  oxide,  and  the 
temperature  is  raised  to  a  white  heat,  clean  rhombic  crystals  of 
calcium  silicozirconate,  CaSiZrOs,  are  obtained,  isomorphous  with 
artificial  sphene  and  calcium  silicostannate.  Jn,  W. 

Antimony  Pentasulphide.  By  T.  Wilh  (Zeit.  anal.  Ghem.,  30, 
428 — 446). — Preparations  passing  under  the  name  of  "Golden 
Sulphide  of  Antimony  (Goldschwefel),"  and  having  a  composition 
agreeing  with  the  formula  Sb2S5,  but  from  different  makers,  give 
very  varying  results  when  used  in  the  vulcanisation  of  caoutchouc. 
]n  the  course  of  a  study  of  two  such  samples,  the  author  has  pre- 
pared the  so-called  antimony  pentasulphide  of  the  text-books  by  the 
following  methods: — (1)  By  mixing  a  solution  of  sodium  thio- 
autimonate  (Schlippe's  salt)  with  a  slight  excess  of  dilute  sulphuric 
acid ;  (2)  by  precipitating  with  hydrogen  sulphide  a  clear  solution 
of  potassium  antimonate  under  various  conditions,  (a)  alone,  (h)  after 
adilition  of  tartaric  acid,  (c)  of  both  tartaric  acid  and  a  small  quan- 
tity of  hydrochloric  acid,  (d)  of  tartaric  acid  and  a  large  quantity  of 
hydrochloric  acid ;  in  case  c  the  precipitation  was  performed  in  two 
fractions ;  (3)  by  passing  hydrogen  sulphide  through  an  aqueous 
solution  of  commercial  antimony  trichloride,  Avhich  had  first  been 
saturated  with  chlorine,  then  wai'med  on  the  water-bath  until  the  odour 
of  chlorine  had  disappeared,  and  mixed  with  tartaric  acid ;  (4)  by 
the  action  of  hydrogen  sulphide  on  a  solution  (mixed  with  tartaric 
acid)  of  commercial  antimony  pentachloride.  Preparation  1  when 
dry  formed  dense,  hard,  brittle,  dark-brown  grains ;  those  thrown 
down  by  hydrogen  sulphide  were  loose,  bulky,  soft,  orauge-j-ellow 
masses.  The  composition  of  these  preparations  and  their  behaviour 
when  treated  with  carbon  bisulphide  are  shown  in  the  following 
table.  Preparation  1  had  been  dried  in  the  desiccator  ;  the  others  by 
heat : — 


Preparation. 

Commercial 
products. 

1. 

2a.  '  2b. 

1 

2c,  1st   1  2c,  2nd     gd  '    3 
fraction,   fraction.        '  1 

4. 

A. 

B. 

Total  sulphur. . . . 

Sulphur  extracted 

bv  CS., 

40-7 

7-9 
32-8 

38  •139-0 

1 
13 -9 11 -7 
24  -2  27  -3 

39-8 
12-2 

37-1 

8-2 

39  •*  41  -3 

8-4   6-4 
31-0  34-4 

1 

38-6 

13-8 
24-8 

41-9 

13-3 

28-6 

40-4 
8-9 

Difference  

27-6 

28-9 

31-5 

Since  SboSj  contains  39-58  and  SbpSs  28-23  per  cent,  of  sulphur,  it 
will  be  seen  that  the  composition  of  the  original  preparation  varied 
somewhat  considerably  from  that  of  the  pentasulphide,  whilst  that  of 
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tlie  residue  varied  still  more  widely,  the  sulphur  extracted  being  in 
three  cases  more  than  would  agree  with  the  original  existence  of  a 
mixture  of  the  composition  SboSj  +  Sj.  Preparation  A  invariably 
gave  good  results  in  vulcanising;  B,  on  the  contrjirj,  bad  results; 
the  technical  method  of  judging  of  the  value  of  a  preparation  from  an 
estimation  of  the  sulphur  which  it  gives  up  to  carbon  bisulphide 
seems  therefore  by  no  means  trustworthy. 

A  property  of  the  pentasulphide  hitherto  unnoticed  is  its  volatility 
and  oxidation  even  at  100°.  Preparation  1,  which,  after  drying  in  the 
desiccator,  gave  up  no  antimony  to  tartaric  acid,  lost  weight  con- 
siderably during  15  hours  at  120°,  continued  thereafter  to  lose  at 
100 — 110°,  and  snb.sequently  gave  up  antimony  to  tartaric  acid. 

To  ascertain  the  influence  which  the  above  facts  would  have  on 
Bunsen's  method  of  separating  arsenic  and  antimony  by  precipitating 
the  latter  as  pentasulphide  from  the  oxidised  solution,  washing  with 
water,  alcohol,  carbon  bisulphide,  and  again  alcohol,  drying  at  110°, 
and  weighing  as  pentasulphide,  a  preparation  was  made  according  to 
Bunsen's  instructions,  with  the  exception  that  tartaric  acid  was  added 
to  dissolve  a  white  precipitate  which  separated  whilst  passing 
chlorine.  During  the  washing  witb  water,  much  of  it  assumed  a 
colloidal  form,  and  i-efused  to  subside.  After  washing  with  water 
and  alcohol  only,  it  was  divided  into  two  portions,  one  of  which  was 
without  drying  treated  with  carbon  bisulphide.  It  gave  up  a  con- 
siderable quantity  of  pure  sulphur.  After  drying  over  sulphuric 
acid  in  the  cold,  it  contained  3996  per  cent,  of  sulphur,  of  which. 
3o9  per  cent,  was  soluble  in  carbon  bisulphide.  Preparations  by 
method  1  likewise  gave  up  sulphur  to  carbon  bisulphide  before 
drying.  It  appears,  therefore,  that  accurate  results  cannot  be 
obtained  by  Bunsen's  process.  M.  J.   S. 

Action  of  Phosphorus  Pentafluoride  on  Heated  Spongy 
Platinum.  By  H.  Moi.^sax  (Brdl.  Soc  Chim.  [3],  5,  454 — 456; 
compare  Abstr.,  1686,  592). — "When  phosphorus  pentafluoride  act.s 
on  pure  platinum  sponge  at  a  temperature  slightly  above  dull  redness, 
a  volatile,  crystalline  compound  condenses  in  the  cooler  portion  of  the 
tube  ;  this  has  the  formula  PF3,PtF2,  analogous  to  the-  compound 
PCl3,PtCl2  discovered  by  Schutzenberger.  T.   G.  X. 

Osmium :  Osmiamic  Acid  and  Osmiamates.  By  A.  Jolv 
(Comjjt.  rend.,  112,  1442 — 1444). — I'rej^ianifioii  of  Potassium  Osmi- 
amate. — 100  parts  of  osmium  tetroxide  is  dissolved  in  100  parts  of 
potash  with  50  parts  of  water ;  the  solution  is  kept  at  about  40°  and. 
40  c.c.  of  ammonia  solution  added.  In  a  short  time,  the  brown  liquid 
is  decolorised,  and  a  clear,  yellow,  crystalline  precipitate  of  potassium 
osmiamate  is  deposited  ;  it  recrystallises  from  its  solution  in  boiling 
water  in  fine,  quadratic  octahedra. 

The  reaction  is  not  accompanied  by  any  escape  of  gas.  Taking  the 
atomic  weight  of  osmium  as  190,  the  formula  KXOsOj  agi'ees  better 
with  the  results  obtained  by  Fritzsche  and  Struve  (Bidl.  Acad.  St. 
Petersbourg,  6,  81)  than  that  proposed  by  them,  K2X2OS2O5 ;  this  is 
supported  by  the  author's  determinations  of  potassium  and  nitrogen^ 
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and    hx    the    non-formatiou     of    a    gas,  OsOi    +    KOH    -|-    XH3   = 
KXOsba  +  2H3O. 

Heated  in  a  vacuum  above  200^  potassium  osmiamate  is  rapidly 
decomposed  with  evolution  of  nitrofjeu.  At  440^^,  nearly  the  whole  of 
the  nitrogen  is  eliminated.  The  solid  products  of  the  decomposition 
differ  according  to  the  temperature  employed  ;  at  350°,  potassium 
osmite  and  osmium  dioxide  remain ;  at  440°,  an  indigo-blue,  crystal- 
line substance  is  formed  ;  it  is  insoluble  in  Avater,  and  is  scarcely 
attacked  by  concentrated  hydrochloric  acid ;  its  composition  is  repre- 
sented by  the  formula  KOsOs-  This  salt  would  correspond  with  an 
acid  HOsOs  and  an  oxide  OsoOs ;  the  study  of  these  compounds  will 
be  followed  up  in  view  of  the  known  existence  of  a  ruthenium  oxide 
RuoOs.  Osmiamic  acid,  O-sN^Oo-OH,  may  be  viewed  as  a  first 
anhydride  of  OsNO(OH)3,  the  hypothetical  analogue  of  the  nitroso- 
comDOUuds  of  ruthenium,  RuiXOCls  and  RuN0(0H)3,  previousl}- 
described.  W.  T. 


Mineralogical    Chemistry. 


Native  Iron  of  Terrestrial  Origin  from  Berezowsk.  By 
Daubree  and  S.  Mectn'IER  (Gompt.  rend.,  113,  172 — 177). — Two  spe- 
cimens, weighing  respectively  ll'o  and  72"0  grams,  were  found  in  the 
auriferous  deposits  at  Berezowsk,  in  the  Ural,  near  Ekaterinbourg. 
They  have  evidently  been  subjected  to  great  pressure  and  a  contort- 
ing shearing  stress.  The  metal  is  very  magnetic,  but  shows  no 
polarity ;  sp.  gr.  at  17°  =  7'59.  A  cut  and  polished  surface  has  the 
appearance  of  iron,  and  when  treated  with  acid  is  attacked  uniformly. 
It  dissolves  completely  in  concentrated  hydrochloric  acid ;  nickel  is 
absent,  but  platinum  is  present  in  small  quantity,  seemingly  about 
01  per  cent.  Platiniferous  iron  obtained  by  the  simultaneous  reduc- 
tion of  ferrous  chloride  and  platinic  chloride  in  a  current  of  hydrogen 
is  likewise  completely  soluble  in  hydrochloric  acid. 

The  minerals  associated  with  the  native  iron  are  quartz,  mica, 
peridote,  pyroxene,  serpentine,  triclinic  felspars,  magnetite,  and 
chroraite.  The  platiniferous  iron  of  Nichne-Tagilsk  is  also  asso- 
ciated with  peridotic  rocks  and  with  chromite,  and  the  same  is  true 
of  the  nickeliferous  iron  from  New  Zealand  and  Piemont. 

The  compact  character  of  this  native  iron  indicates  that  it  has  not 
been  reduced  from  the  oxide  by  the  action  of  reducing  gases,  and  it 
seems  most  probable  that  it  comes  from  infra-granitic  depths  where 
there  is  a  deficiency  of  oxygen.  C.  H.  B. 

Formation  of  Natural  Sulphides.  By  E.  Chcard  {Gompt.  rend., 
113,  194 — 196). — Bronze  implements  found  in  lake  nmd  containing 
organic  matter  are  often  covered  with  a  thin  layer  of  a  pale-yellow 
colour,  and  with  a  metallic  lustre.  This  layer  is  easily  detached  and  is 
fi'iable,  yielding  a  greenish  powder  without  metallic  lustre.    One  speci- 
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Tnen  bad  the  following  composition:  S,  27'09  ;  Sn,  507;  Fe,  31"0o; 
Cu,  3397;  the  remainder  consisting  of  zinc  and  organic  matter.  It, 
therefore,  agrees  very  closely  with  stanniferous  copper  pyrites,  and  is 
an  example  of  a  sulphide  formed  without  the  intervention  of  any 
mineral  water.     (Compare  Daubree,  Compt.  rend.,  80,  461.) 

C.  H.  B. 
Iron  Pyrites  containing  Nickel  and  Cobalt.  By  E.  W.  Nec- 
BKRT  and  F.  Kollbeck  (Jahrh.f.  J/i».,  18yl,  ii,  Ref.  292 — 293;  from 
Jahrb.  Berg.  Hiitt.  Sachse>i,  1889,  106). — In  the  Himmelsfiii'St  mine, 
at  Freiberg,  in  Saxony,  iron  pyrites  occurs  in  copper  pyrites  in  the 
form  of  reddish-yellow  grains,  having  a  sp.  gr.  of  4"85  to  495. 
Analvsis  gave  results  in  accordance  with  the  formula  48FeSo  +  7XiSo 
+  4CoSo.  B.'  H.  B. 

Eukairite,  Umangite,  and  Luzonite  from  the  Argentine. 
By  F.  Klockmaxx  (Zeit.  Kryst.  Miji..  19,  265 — 275). — In  a  collection 
oF  A.rgentine  minerals  presented  to  the  School  of  Mines  at  Clausthal, 
the  author  has  found  three  rare  minerals  of  great  interest. 

1.  Eukairite. — This  rare  mineral,  which  in  Europe  is  knoAvn  only 
at  one  Swedish  locality,  gave  on  analy.sis  results  in  accord  with  the 
foi-mula  AgCuSe.  The  mineral  occurs  in  the  province  of  La  Hioja  in 
veins  in  limestone. 

2.  Umangite. — Associated  with  eukairite,  there  occurs  a  mineral, 
thought  to  be  peacock-copper  ore,  which  proved  on  analysis  to  be  a 
variety  of  copper  selenide.  The  analytical  results  obtained  wei'e  as 
follows  : — 

Cu.  Ag.  Se. 

56-03  0-49  41-44 

The  formula,  therefore,  is  CusSeo.  Among  all  the  known  minerals 
there  is  no  analogous  compound  of  copper  and  selenium.  The  new 
mineral  occurs  in  finely  granular  masses,  with  a  hardness  of  3'0  and  a 
sp.  gr.  of  5-62.  The  lustre  is  metallic,  and  the  colour  cherry-red  to 
■\aolet. 

3.  Luzonite. — This  mineral  was  discovered  in  1874  by  A.  Weisbach. 
It  exhibits  the  external  characters  of  famatinite,  and  the  chemical 
composition  of  enargrite.  Specimens  of  luzonite  from  a  new  locality, 
the  Sierra  de  Famatina,  gave  on  analysis  results  according  well  with 
those  obtained  by  Winkler  when  analysing  luzonite  from  Mancavan. 

B.  H.'B, 

Plumboferrite,  a  New  Swedish  Mineral.  By  L.  J.  Igelstrom 
(Zeit.  Krijst.  Mia.,  19,  167 — 170). — This  mineral  apj^roaches  most 
closely  to  franklinite  and  to  Damour's  jacobsite.  In  plumboferrite, 
however,  the  base  is  lead  oxide  instead  of  zinc  oxide,  as  in  franklinite, 
or  manganous  oxide,  as  in  jacobsite.  Plumboferrite  occurs  in  the 
Jakobsberg  manganese  mine  at  Xordmarken,  in  veins  in  the  granular 
limestone.  On  analvsis.  the  mineral  gave  results  corresponding  with 
the  formula  2Fe304  +  PbFe,04.  B.  H.  B. 

Mineralogical  Notes.  Antlerite.  By  W.  F.  Hillebrand  (/a7ir6. 
/.  Min.,  IbLtl,  ii,  Ref.  38— 4J;  h-omlUdl.  U.S.  Geol.  Surv.,  55,  4cS— bo). 
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The  bulletin  contains  a  number  of  interesting  analyses  of  minerals. 

Analyses  are  given  of  samarskite,  of  a  zircon  mineral,  probably  a 
mixture  of  crrtolite,  limonite,  and  a  phosphate,  and  of  white  beryl. 

A  brio-ht  "o-reen  mineral  from  the  Antler  mine,  Ai'izona,  gave  on 
analysis — 

CuO.  ZnO.  CaO.  SO3.  H;0.  Sp.  gv. 

68-19         0-29         005         20-46         11 -11         3-9.3 

This  composition  corresponds  with  the  formula  SCuSOi  +  7Cu(OH)2. 
The  author  suggests  for  this  mineral  the  name  of  antlerite,  if  on 
further  investigation  it  should  prove  to  be  a  new  species. 

B.  H.  B. 

Barytes  from  Rumelange.  By  G.  Cesaeo  (Jahrb.f.  Min.,  1891, 
ii,  Ref.  7 — 8:  from  Bull.  Soc.  yeol.  Belg.,  14,  10). — In  a  large  am- 
monite fi'om  the  oolitic  iron  ore  of  Luxemburg,  crystals  of  barytes 
occur  between  crystals  of  calcite.  The  barytes  crystals  exhibit  the 
following:  forms  :  OP,  ooP,  ooPco,  coP2,  coPoo,  ooP3,  ^Pco,  5P00, 
ipco  Pcx3   P,  ^P.     The  face  |Poo  has  not  hitherto  been  observed. 

B.  H.  B. 

Minerals  from  Tarapaca.  By  H.  Schulze  (JaArfc./.  J/tn.,  1891, 
ii.  Ref.  21 — 22;  fi-om  Verli.  deutsch.  tcissen.  Vereins  zu  Santiago,  2, 
49 — 60). — In  the  alum  deposits  of  the  province  of  Tarapaca,  the 
author  has  found  soda  alum  in  large  quantities,  pickeringite  in  fibrous 
masses,  and  bloedite  and  tamarugite,  two  minerals  hitherto  unknown 
in  the  district.  On  analysis,  the  minerals  gave  the  following 
results : — 

CI.     Xa.,0.  HoO.      Total. 

—    18-39  21-60  100-18 

012    904  30-86  100-36 

0-02     —  46-10  100-22 

I.  Bloedite;  formnla  Xa,S04,MgS04  +  4HoO.  II.  Tamarugite; 
formula  Xa2S04,Al>S30i2  +  12HoO.  For  this  new  mineral  the  author 
suo-o-ests  the  name  of  tamarusfite,  from  the  Pampa  del  Tamaruga.  III. 
Pickeringite;  formula  MgSOi^AUSaOi.  +  22HoO.  B.  H,  B. 

Place  of  Langbanite  in  the  Mineral  System.  By  H.  Back- 
STEOM  (Zeit.  Kryst.  Min.,  19.  276 — 283). — Four  years  ago  G.  Flink 
described  a  rew  mineral,  which  he  termed  lanbganite.  The  mineral 
occurred  in  hexagonal  crj-stals,  and  had  the  curious  composition 
represented  by  the  formula  37Mn5Si03  +  lOFcaSboOg.  It  is  not  easily 
seen  what  place  in  the  mineral  system  should  be  assigned  to  a  mineral 
of  so  peculiar  and  complicated  a  composition.  In  order  to  throw 
further  light  on  the  question,  the  author  has  subjected  this  mineral 
to  a  fresh  examination,  with  the  following  results : — 


S03. 

AliOs. 

MgO. 

CaO. 

CuO. 

CoO. 

I.  48-07 

— 

1212 

— 

— 

trace 

II.  45-66 

14-48 

— 

0-20 

trace 

— 

II.  37-28 

11-85 

4-64 

0-31 

0-01 

001 

Sb-Ps. 

SiO... 

MnO. 

FeO. 

CaO. 

MgO. 

Total. 

I.  13-96 

9-58 

65-44 

3-10 

1-73 

0-53 

94-34 

IT.  17-03 

8-75 

60-72 

4-27 

2-98 

0-40 

94-15 

II.  15-41 

10  88 

66-29 

10-32 

— 

— 

102-90 
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For  these  analyses  there  were  empioytnl  for  I  0'7704  gram,  and  for 
TI  0"7746  gram,  the  results  being  calculated  so  as  to  correspond  with 
the  analysis  published  by  Flink  (III).  Correcting  these  anal3-ses, 
under  the  assumption  that  manganese  is  present  as  MujOs  and  MnO 
and  antimony  as  SboOa,  the  totals  of  the  author's  analyses  amount  to 
nearly  100  per  cent.  Langbanite  may,  therefore,  be  considered  to  be 
a  mixture  of  compounds  having  the  general  formula  E„R„03,  in 
which  m  +  n  =  6.  It  is,  however,  not  isomorphous  with  iron  glance 
and  titaniferous  iron,  but  has  an  axial  ratio  of  1  :  0"8219,  correspond- 
ing with  that  of  the  calcite  series.  B.  H.  B. 

Artificial  Datholite.  By  A.  Be  Gramoxt  {Compt.  rend.,  113, 
83 — 84). — A  mixture  of  25  gi-ams  of  powdered  borax  and  5  grams  of 
precipitated  calcium  silicate  was  heated  in  a  platinum-lined  steel 
pressure-tube  at  400°  for  36  hours.  Besides  other  products,  the  melt 
yielded  1"5  grams  of  a  crystalline  powder,  which  had  the  composition 
and  presented  all  the  characters  of  natural  datholite : — 

SiO.,.        CaO.      n.,0.        FeO.         BoO^.      Densitr. 

.    . .fl  .  1  r    I  .  . .      35-.39     35-95     6-65       1-19       2082       3-05' 
Artmcial  <  tt  o-  na     a.oi 

[II    ...         —       So'db     6  37         —  —  — 

Datholite         from 

Andreasberg  . .      37-36     35-67     5-71         —        2126       2-9 
Botryolile        from 

Arendal   36-0       395       6-5         1-0         170         2-85 


The  iron  was  due  to  the  impurity  of  the  calcium  silicate. 


Jx.  W. 


Rhyolites  from  Sweden.  By  X.  0.  Holst  (Jahrb.  f.  Min.,  I89I, 
ii,  Ref.  S6 — 87). — On  the  Island  of  Ramso,  in  the  Lake  of  Mien, 
Sweden,  a  peculiar  rock  of  volcanic  character  occurs,  and  this  the 
author  describes  as  rhyolite.  Although  the  rock  occurs  in  so  limited 
an  area,  there  are  several  distinct  types.  Descriptions  and  analyses 
of  seven  of  these  are  given  by  the  author.  In  the  pumice-like 
variety,  crystals  of  A.  Schmidt's  beaumontite  are  met  with.  An 
analysis  of  this  mineral  gave  the  following  results  : — 


SiOo. 

AI2O3. 

MgO. 

CaO. 

yaoO. 

K20. 

HoO.           Total. 

59-8'3 

16-40 

1-05 

5-28 

1-78 

1-08 

14-78       100-20 
B.  H.  B. 

Oligoclase  and  Biotite  from  Gailbach.  By  E.  Goller  (Jahrb. 
f.  Miv.,  Beilage  6,  485). — The  author  gives  analyses  of  oligoclase  (I) 
and  of  biotite  (II)  from  the  diorite-gneiss  of  Gailbach.  The  results 
were  as  follows  : — 

XaoO.  H2O.  Total. 
4-i4  0-33  99-60 
1-44   2-61    98-73 

The  oligoclase  thus  has  the  composition  Ab2A.n1 ;    its  sp.  gr.  is  2-665  ; 
that  of  the  biotite  is  3072.  B.  H.  B. 
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SiOj. 

TiO.,. 

AI..O3.   FeaOs.    FeO.    CaO. 

ifgO. 

EoO. 

I.  66-89 

0-1  i 

17-95    0-72      —     3-60 
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4-68 

II.  37-98 

1-82 

18-20    1-19    12-16  3-45 

13-93 

5-95 
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Wemerite  from  Chili.  By  E.  Jaxnettaz  (JaJirh.  f.  Min.,  1891, 
ii,  Ref.  28;  from  Bull.  soc.  fran.  de  min.,  12,  445 — 446). — Some 
specimens  exhibited  in  Paris  as  tourmaline,  consisting  of  long,  fibrous 
prisms  from  the  Llanca  mine,  Coquimbo,  proved  on  examination  to 
be  dipji'e  (wernerite).     Analysis  gave  the  following  results: — 


SiO.,. 

AI2O3. 

FeoO,. 

CaO. 

MgO. 

NaoO. 

Ignition. 

Total. 

57-4 

19-6 

3-4 

6-2 

0-4 

8-8 

3-41 

99-21 
B.  H. 

B. 

Sigterite  and  Albite  from  Sigtero.  By  C.  A.  Texne  (Jahrb.f. 
Min.,  1891,  ii,  Mem.  206 — 210). — A  year  ago  Rammelsberg  pub- 
lished a  note  on  a  new  variety  of  felspar,  sigterite,  from  Sigtero,  near 
Brevig.  The  interpretation  of  the  analysis  was  based  on  the  results 
of  an  optical  examination  which  proved  that  the  felspar  resembled 
albite  crystallogTaphically,  whilst  the  chemical  analysis  indicated,  a 
much  more  basic  member  of  the  felspar  series.  An  examination  of  a 
second  felspar,  albite,  occurring  in  association  with  sigterite,  shows 
that  the  angles  measured  on  the  two  minerals  are  identical.  Further 
examination  of  the  sigterite  proves  that  it  is  a  mixture  of  elasolite 
and  albite,  a  conclusion  with  which  Rammelsberg  concurs. 

B.  H.  B. 

Natrolite  of  Montecatini.  By  E.  Mattirolo  (Zeit.  Kryst.  Min., 
19,  203;  from  Atti  Accad.  Sci.  Torino,  21). — The  mineral  discovered 
by  Meneghini,  in  1852,  in  the  serpentine  rocks  of  Tuscany  was 
thought  to  be  a  new  species  differing  from  natrolite,  inasmuch  as  it 
contained  magnesia,  and  was  therefore  named  savite.  Sella  pointed 
that  out  the  mineral  was  crystallographically  identical  with  natrolite. 
A  careful  analysis  made  by  the  author  shows  that  magnesia  and  iron 
are  entirely  absent,  and  that  the  identity  of  savite  and  natrolite  is 
unquestionable.  B.   H.  B. 

Natrolite.  By  G.  B.  Negri  {Jalirh.  f.  Min.,  1891,  ii,  Ref.  230; 
from  Birista  min.  crist.  ital.,  7,  16 — 20). — Natrolite  from  the  collec- 
tion of  the  University  of  Padua,  carefully  selected  and  purified,  gave 
on  analysis  the  following  results  : — 


SiO.. 

Al,03. 

NaoO. 

KoO. 

H2O. 

Total. 

I. 

47-21 

27-01 

15-99 

— 

9-55 

99-76 

II. 

46-97 

27-12 

15-95 

0-40 

9-42 

99-86 

III. 

47-23 

27-21 

14-80 

0-41 

9-70 

99-35 

IV. 

47-71 

27-89 

16-99 

— 

9-69 

102-28 

The  mineral  was  derived  from  the  following  localities  : — I,  Sal- 
cedo ;  II,  Montecchio  Maggiore ;  III,  Lugo  ;  IV,  Alta  Villa.  The 
analytical  results  are  in  accord  with  the  formula  NaoALSisOio  + 
2H,6.  "B."  H.  B. 

Amorphous  Minerals  from  Budapest.  By  F.  Koch  {Zeit. 
KnX-  3//«.,  19,  198—199;  from  Vegytani  lapol;  5,  9— II).— The 
author  gives  analyses  of  two  minerals  obtained  from  the  place,  near 
Budapest,  where  the  dolomite  is  in  contact  with  the  overlying  marl. 
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At  this  contact  the  marl  is  converted  into  a  reddish-brown,  porous 
•substance,  on  which  a  yellowish  mineral  (I)  and  a  chalk-like,  white 
8ubstance  (II)  occur  : — 


SiO.,. 

AI2O3. 

CaO. 

MgO. 

¥e,0,. 

Ignition. 

Total. 

I.  40-48 

30-06 

2-92 

0-33 

trace 

25-53 

99-32 

II.  18-41 

43-35 

1-23 

trace 

trace 

36-64 

99-63 

The  yellow  mineral  is  thought  by  the  author  to  be  halloysite. 

B.  H.  B. 

Chloritoid  from  Champion,  Michigan.  By  H.  F.  Keller  and 
A.  C.  Lane  (Zeit.  Knjst.Min.,  19,  383— 385).— Since  1880,  chloritoid 
has  been  known  to  occur  in  the  upper  peninsula  of  Michigan.  The 
authors  have,  however,  discovered  it  further  west,  at  the  Champion 
mine,  in  the  form  of  dark-green,  cui'ved  plates  attaining  a  diameter 
of  several  centimetres,  with  a  thickness  in  places  of  4  mm.  Its  hard- 
ness is  6-5,  and  its  sp.  gr.  3-552.  Analysis  yielded  the  following 
I'esults  : — 


SiO.,. 

TiOo. 

AI2O3.        Fe,03.         FeO.        MgO. 

CaO. 

KoO. 

24-29 

0-28 

34-00       10-55       20-52       1-29 

Na^O.         H;0.          Total. 
0-35        6-75        99-59 

0-59 

0-97 

The  formula  deduced  from  these  analytical  results  is 

SisO,a(Al,Fe),e(Fe,Mg)v(H,K,Me, 

■which  difEers  from  that  of  sismondine  merely  in  the  larger  proportion 
■of  Avater  present.     The  mineral  occurs  in  an  altered  greywacke. 

B.  H.  B. 

Artificial  Hornblende.  By  K.  v.  Chrocstchoff  (Jahrb.  f.  Min., 
1891,  ii,  Mem.  86 — 90). — Hornblende  has  not  hitherto  been  pre- 
pared artificially.  The  author  has,  however,  obtained  successful 
results  by  employing  a  pear-shaped  vessel  of  very  thick  glass,  with  a 
capacity  of  25  c.c.  A  special  furnace  was  erected  for  the  reception 
of  12  of  these  vessels.  They  were  filled  with  (1)  a  solution  of  colloid 
silica  containing  3  per  cent,  of  silica,  (2)  an  aqueous  solution  of 
alumina,  (3)  an  aqueous  solution  of  ferric  hydroxide,  (4)  ferrous 
hydroxide,  (5)  lime  water,  (6)  freshly  prepared  magnesium  hydroxide 
suspended  in  water,  and  (7)  a  few  drops  of  soda  potash  solution. 
Vessels  filled  with  these  ingredients  were  heated  in  the  furnace  for 
three  months  at  550°.  At  the  end  of  the  experiment,  it  was  found 
that  the  interior  of  the  vessel  consisted  of  a  greenish-brown  mass 
containing  hard  grains,  which,  when  washed  out,  pi'oved  to  be 
distinct,  dark,  prismatic  crystals  exhibiting  the  crystallographical 
characters  and  possessing*  the  chemical  composition  of  hornblende. 
Besides  hoi-nblende,  tlie  other  crystallised  products  formed  were  (1) 
pyroxene  resembling  diopsicle,  (2)  colourless,  regular  crystals,  probably 
analcime,  (3)  very  fine  quartz  crystals  up  to  2  mm.  in  length,  and 
{4)  thin  tablets  of  orthoclase.  B.  H.  B. 

b  d  2 
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The  Basalt  of  the  Stempel,  near  Marburg.  By  M.  Bauer 
(Jahrh.  f.  Min.,  1891,  ii,  Mem.  156—205). — This  is  the  first  instal- 
ment of  an  elaborate  monograph  on  the  basalt  occurring  at  the  hill 
known  as  the  Stempel  which  rises  above  the  sandstone  of  the  Lahn 
plateau.  The  rock  is  best  known  on  account  of  the  zeolites,  notably 
philippsite,  which  it  contains.  An  analysis  of  the  unaltered  normal 
rock  grave  the  following  results  : — ■ 


SiOo.    TiOo.   P2O5.    FeO.      ALO3. 

MgO. 

CaO. 

K2O.    Na-.O.    H.2O. 

Total. 

46-14  1-07    1-46  10-56    1310 

12-55 

0-97 

2-02    2-61    1-02 

100-50 

Of  this  rock  and  of  the  interesting  minerals  it  contains,  the  author 
gives  a  detailed  description  based  on  microscopic  observations. 

B.  H.  B. 

Basaltic  Rocks  of  Hessen.  By  H.  Wolff  (Jahrh.  f.  Min.,  1891, 
ii,  Ref.  278 — 280  ;  from  Sitzungsher.  pTiys.  med.  Soc.  Erlangen,  22, 
118 — 140). — In  connection  with  the  geological  survey  of  Niederaula 
and  Xeukirchen  by  the  officers  of  the  Prussian  Government,  the 
author  has  made  a  cai*eful  chemical  examination  of  the  basaltic  rocks 
which  have  been  collected  during  the  progress  of  the  work.  He 
gives  four  analyses  of  felspar-basalts,  seven  analyses  of  basanites,  and 
two  analyses  of  nepheline-basalt.  In  appearance  these  rocks  differ 
but  slightly,  the  differences  being  solely  in  chemical  composition. 

B.  H.  B. 

Rocks  and  Minerals  from  Corsica.  By  G.  Rupprecht  (Jahrh. 
f.  Min.,  1891,  ii,  Ref.  289— 291).— The  author  gives  analyses  of 
(1)  granite  from  Ajaccio,  (2)  grey  quartz-porphyry  from  Ajaccio, 
(3)  finely-granular,  red  muscovite-granite  from  Apielto,  (4)  large,, 
pink  felspars  (orthoclase)  from  the  granitite  of  Solario,  of  Apielto, 
and  of  the  Couvent  de  la  Trinite,  (5)  albite  from  the  same  rocks, 
(6)  black  mica  from  the  Couvent  de  la  Trinite  rock,  (7)  hornblende,, 
and  (8)  felspar  from  the  diorite  from  the  Valie  d'Orezza. 

B.  H.  B. 

Chalybeate  Waters  containing  Free  Sulphuric  Acid.    By  E. 

WiLLM  (Comjjt.  rend.,  113,  87 — 89). — The  mineral  waters  of  Rennes- 
les-Bains  (Aude),  which  contain  ferrous,  aluminium,  calcium, 
magnesium,  and  sodium  sxilphates,  and  sodium  chloride,  have  a 
powerfully  acid  reaction,  due  to  the  presence  of  from  1-17  to  17-01  parts 
per  100,000  of  free  sulphuric  acid.  Surface  efflorescences,  consisting 
of  feri-ic  and  aluminium  sulphates  with  siliceous  matter,  have  been 
observed  in  rn  old  jet  quarry  in  the  neighboui-hood  of  the  well  yielding' 
the  largest  proportion  of  acid.  Jn.  W. 
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Organic    Chemistry. 


Mechanical  Determination  of  the  Arrangement  of  the 
Carbon  Atoms  in  Organic  Compounds.  By  G.  Hixrichs 
{Compt.  rend.,  113,  313 — 315). — In  the  structural  formulae  for  the 
normal  paraffins,  the  carbon  atoms  are  shown  as  forming  a  straight 
line.  All  those  propei^tics  which  depend  solely  on  structure  should 
be  continuous  functions  of  the  number  of  carbon  atoms  in  the  mole- 
cule, whether  the  number  of  carbon  atoms  is  even  or  uneven. 
The  melting  points  of  the  paraffinoid  hydrocarbons  containing  an 
uneven  number  of  carbon  atoms  are  less,  however,  than  they  should 
1)6  according  to  the  above  rule.  If  the  melting  point  is  a  function  of 
ihe  moment  of  inertia  of  the  molecule  for  its  natural  axis  of  rotation, 
the  author  shows  that  the  above  fact  would  lead  to  the  arrangement 
of  the  carbon  atoms  in  a  zig-zag  line.  H.  C. 

Action  of  Boron  Fluoride  on  Nitriles.  By  Gr.  Pateix  {Compt. 
rend.,  113,  85 — 87). — Boron  fluoride  combines  in  molecular  propor- 
tions with  aliphatic  and  aromatic  nitriles.  When  a  rapid  current  of 
the  fluoride  is  passed  into  acetonitrile,  it  is  absoi'bed  wdth  evolution  of 
heat,  and,  on  cooling,  colourless,  deliquescent,  faming  crystals,  having 
the  composition  MeCN,BF3,  separate.  The  substance  melts  at  120"^, 
sublimes,  and  may  be  preserved  in  sealed  tubes  containing  boron 
fluoride.  It  is  soluble  in  alcohol  and  ether,  and  with  decomposition 
in  water  and  alkalis.  Similar  compounds  are  formed  with  benzo- 
nitrile  and  toluonitrile.  Hydrogen  cyanide  forms  a  similar  very 
unstable  compound  with  absorption  of  heat.  Jx.  W. 

Action  of  Ammonia  on  some  Compounds  of  the  Haloid 
Salts  of  Mercury.  By  R.  Varet  {Compt.  rend.,  112,  I8I2 — 1314.). 
— When  a  solution  of  mercury  cadmium  iodocyanide, 

HgCy„CdCy=,HgI„8H30, 

is  allowed  to  drop  into  aqueous  ammonia  until  a  permanent  precipi- 
tate is  formed,  and  the  precipitate  is  allowed  to  remain  in  contact 
■with  the  mother  liquor  for  some  time  with  occasional  agitation,  a 
yellowish,  amorphous  powder  is  obtained,  which  must  be  dried  rapidly 
on  filter  paper.  It  is  mixture  of  ammonio-cadmium  iodide  with  the  com- 
pound HgCy2,CdCyo,HgL,4XH3  or  its  isomeride  2HgCy2,CdL,4N'H3, 
the  ammonia  having  pi-oduced  a  reaction  the  inverse  of  that  which 
gave  rise  to  the  original  salt,  and  again  formed  cadmium  iodide. 
Similar  results  are  obtained  by  dissolving  mercury  cadmium  iodo- 
cyanide in  ammonia. 

Mercury  potassium  iodocyanide  dissolves  abundantly  in  aqueous 
ammonia  at  40°,  and  separates  unchanged  on  cooling. 

Ammonia  acts  slowly  on  mercuric  cyanide,  but  if  the  moist  salt  is 
heated  in  a  current  of  the  gas  at  100°  until  quite  dry  and  the  passage 
of  the  gas  is  afterwards  continued  for  some  time  at  the  ordinary 
temperature,    the    compound    HgCy2,2XH3  is   obtained   as    a   white. 
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nmorplious  powder,  whicli  alters  readily  wlien  exposed  to  air,  losing- 
ammonia  rapidly  and  absorbing  water. 

Merenry  barium  chlorocyanide,  under  similar  conditions,  yields  the 
compound  2HgCyo,BaCl2,4K'H3,  wliich  alters  rapidly  on  exposure  to 
air,  is  only  slightly  soluble  in  ammonia,  and  is  decomposed  by  water. 
The  chlorocyanide  absorbs  ammonia  much  more  rapidly  than 
either  of  its  constituent  salts  separately,  and  the  compound  seems  to 
be  more  stable  than  the  compound  formed  by  either  of  the  simple 
salts.  C.  H.  B. 

The  Cyanogen  Compounds  of  Magnesium.  By  R.  Yaret 
(CoJnj^t.  rend.,  112,  1449 — 1451). — A  triple  salt  of  the  composition 
MgCy2,HgCy2,Hgl2  +  8H2O  is  formed  when  small  quantities  of 
magnesium  iodide  are  thrown  into  a  concentrated  solution  of  mercuric 
cyanide  maintained  at  60 — 70°,  using  15  gi-ams  of  magnesium  iodide  to 
25  grams  of  mercuric  cyanide.  The  filtered  liquid  carefully  evaporated 
on  the  water-bath,  deposits,  on  cooling,  large,  light-yellow,  transparent 
lamellje,  which  may  be  dried  in  paper.  When  the  salt  is  carefully 
heated,  it  first  yields  hydrocyanic  acid,  water,  and  mercuric  iodide, 
and  subsequently,  on  fusion,  an  abundant  sublimate  of  mercuric 
iodide  and  mercury,  together  with  cyanogen.  From  the  character  of 
this  decomposition,  it  is  evident  that  the  compound  is  more  complex 
than  would  be  formed  by  a  simple  union  of  mercuric  cyanide  and 
magnesium  iodide.  When  a  solution  of  the  iodocyanide  is  boiled 
with  ammonium  picrate,  the  fine-red  coloration  of  ammonium 
isopurpurate  is  produced  ;  such  a  reaction  does  not  occur  with  mer- 
curic cyanide.  Similarly,  copper  sulphate  yields  a  precipitate  of 
mercuric  iodide  and  cupric  cyanide,  the  latter  further  decomposing 
into  cuprous  cyanide  and  cyanogen.  Mercuric  cyanide  does  not  re- 
act with  tbe  oxygen  salts  of  copper. 

If  a  concentrated  solution  of  magnesium  bromide  be  dropped  slowly 
into  a  saturated  solution  of  mercuric  cyanide  at  50*^,  and  the 
mixture  evaporated,  white,  nacreous,  silky  lamella?  of  the  formula 
MgCy2,HgCy2,HgBr2  -|-  8H2O  are  deposited.  This  substance  is  very 
hygroscopic  and  soluble  in  water,  and  is  unstable  in  air.  Its  consti- 
tution is  not  clearly  established.  W.  T. 

Fulminates.  By  H.  N".  Warren  (Chem.  News,  64,  28). — Copper 
fulminate,  obtained  by  digesting  a  solution  of  silver  fulminate  with 
copper  filings,  when  reduced  by  electrolysis,  yielded  copper,  hydro- 
cyanic acid,  and  ammonia  in  abundance,  also  ammonium  fulminate 
and  fulminic  acid.  Cuprammonium  fulminate,  obtained  by  treating 
copper  fulminate  with  excess  of  ammonia,  dried  over  sulphui-ic  acid^ 
and  decomposed  by  hydrogen  sulphide,  yielded  copper  sulphide, 
carbamide,  and  ammonium  thiocyanate.  Silver  fulminate,  by  the 
action  of  dry  silicon  fluoride,  yielded  silver  fluoride  and  an  explosive 
gas.  By  the  action  of  chlorine,  bromine,  or  iodine,  the  haloid  silver 
salt  and  chloro-,  bromo-,  or  iodo-picrin  were  obtained.         D.  A.  L. 

Allyl  Alcohol  and  its  Formation  from  Dichlorhydrin  and 
Sodium.     By  H.  Tornoe  {Ber.,  24,  2670— 2678).— Aqueous  allyl 


ORGANIC  CHEMISTRY.  144,^ 

nlcohol,  wLicli  has  been  kept  over  freshly  ignited  potassium  carbonate, 
still  contains  a  considei-ablc  quantity  of  water ;  on  repeated  fractional 
distillation,  such  a  mixture  can  be  separated  into  two  portions,  boiling 
constantly  at  about  875°  and  97^  respectively.  The  fraction  of  lower 
boiling  point  seems  to  be  a  mixture  of  72"3  per  cent,  of  allyl  alcohol 
and  277  per  cent,  of  water;  the  fraction  of  higher  boiling  point  is 
almost  auiiydrons  allyl  alcohol,  but  contains  a  small  quantity  of 
ucraldehyde.  On  treating  the  almost  anhydrous  allyl  alcohol  with 
dry  chlorine,  a  large  quantity  of  acraldehyde  is  formed,  and  the  yield 
of  pure  dichlorhydrin  (b.  p.  181 — 186°,  with  slight  decomposition)  is 
only  about  20  per  cent,  of  the  theoretical. 

Both  the  dichlorhydrins  are  very  stable  towards  acid  reducing 
agents,  and  are  not  acted  on  by  nascent  hydrogen  or  by  stannous 
chloride  ;  when  heated  with  hydriodic  acid  and  amorphous  phosphorus, 
they  both  yield  isopropyl  iodide,  and  a  small  quantity  of  a  liquid 
boiling  at  about  34 — 36°,  which  is  most  probably  isopropyl  chloride. 

It  has  been  previously  shown  by  Hiibner  and  Miiller  (Annalen,  159, 
168)  that  allyl  alcohol  is  produced  by  the  action  of  sodium  on  an 
anhydrous  ethereal  solution  of  dichlorhydrin  (b.  p.  144°)  ;  the  author 
succeeded  in  isolating  impure  epichlorhydrin  from  the  products  of  this 
reaction  and  proved  its  presence  by  converting  it  into  dichlorhydrin. 

When  an  anhydrous  ethereal  solution  of  epichlorhydrin  is  treated 
Avith  sodium,  only  a  trace  of  a  liquid,  which  seems  to  be  impure  allyl 
alcohol,  is  obtained,  so  that  it  is  impossible  to  assume  that  the  produc- 
tion of  allyl  alcohol  from  dichlorhydrin,  in  the  reaction  just  referred 
to,  is  due  to  the  intermediate  formation  of  epichlorhydrin. 

The  two  acetylchlorhydrins  are  converted  into  one  and  the  same 
allyl  acetate  on  treatment  with  sodium  in  anhydrous  ethereal 
solution.  F.  S.  K. 

Rotatory  Power  of  Compounds  of  Mannitol  with  Acid 
Molybdates.  By  D.  Gerxez  {Compt  rend.,  112, 1360— 1363).— The 
author  has  previously  shown  ( Abstr.,  1890,  744)  that  compounds  such  as 
active  malic  acid  having  both  acid  and  alcoholic  functions  in  aqueous 
solution  form  compounds  with  optically  inert  substances  such  as  the 
molybdates,  which  compounds  have  a  greater  rotatory  power  than  the 
original  acid.  The  pi-esent  paper  describes  similar  compounds  formed 
by  the  alcohol  mannitol.  Solutions  were  employed  containing 
0'7583  gram  and  1*5866  grams  of  mannitol,  to  which  were  added 
varying  quantities  of  the  acid  sodium  or  ammonium  molybdates 
I'espectively,  differing  by  1/12  equivalent,  and  sufficient  water  to  make 
the  total  volume  24  c.c.  The  initial  negative  rotation  of  the  mannitol 
is  changed  to  a  positive  rotation  on  the  addition  of  the  first 
1/12  equivalent  of  acid  molybdate  ;  this  rotation  increases  regularly 
on  the  addition  of  further  quantities  of  the  acid  salt  until  maxima  of 
2°  45'  and  5°  16'  respectively  are  attained  with  6" 75/12  equivalent  of 
the  acid  molybdate.  This  proportion  of  the  acid  salt  corresponds 
with  3'9375  equivalents  of  molybdic  acid  to  1  equivalent  of  mannitol. 
The  rotation  observed  is  slightly  less  if  the  ratio  be  4  to  1.  As  normal 
sodium  molybdate  has  no  action  on  ma.nnitol,  there  is,  considering 
only  the  molybdic  acid  not  saturated  by  the  soda,  225  equivalents  of 
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molybdic  acid  to  1  equivalent  of  mannitol,  or  9  to  4  respectively  as 
the  proportions  in  the  compound  formed.  Further  additions  of  the 
salt  o-ive  o-radually  decreasing  rotations,  indicating  the  decomposition 
of  the  compound  corresponding  with  the  maximum  and  a  tendency 
towards  some  other  state  of  equilibrium.  W.  T. 

Configuration  of  Grape   Sugar   and  its  Isomerides.     By  E. 

Fl.<CHER  (Ber.,  24,  '2GSo — 2687). — in  the  last  paper  on  this  sulDJect 
(this  vol.,  p.  11<^3),  the  configaration  of  grape  sugar  was  expressed 
by  the  formula 

CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHo-OH; 
-  +  +  + 

as  however,  in  the  case  of  such  complicated  molecules,  the  employ- 
ment of  the  signs  +  and  —  for  denoting  the  arrangement  in  space 
may  easily  give  rise  to  mistaken  views,  it  becomes  necessary  to  give 
a  more  complete  explanation  of  the  formulae.  For  this  purpose,  the 
four  asymmetric  carbon  atoms  in  the  molecule  of  grape  sugar  may  be 
numbered  as  shown  below  :  — 

CH,(OH)-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHO. 

Van't  Hoff,  in  his  general  considerations,  on  which  the  author's 
special  deductions  are  based,  only  compares  the  carbon  atom  1  with 
the  carbon  atom  4,  and  2  with  3  ;  consequently,  in  the  case  of  grape 
sui^-ar,  the  arrangement  of  the  hydi^ogen  atom  and  the  hydroxyl  grou]) 
around  1  is  the  reverse  of  that  around  4,  whilst  the  arrangement 
around  2  and  3  is  the  same.  The  arrangement  of  the  asymmetric 
group  around  the  carbon  atom  1  can,  however,  be  also  compared  with 
that  of  the  two  central  asymmetric  gi'oups,  as  was  done  by  the  author 
in  fixing  the  relationship  of  grape  sugar  to  xylose  and  arabinose  ;  it 
was  then  shown  that  the  an^angement  of  the  hydrogen  atom  and 
hydroxyl  group  around  the  carbon  atom  1  is  identical  with  that 
around  3.  From  a  superficial  examination,  it  might  be  concluded 
that  this  is  also  so  in  the  case  of  the  carbon  atoms  1  and  2,  but  as  a 
matter  of  fact  the  reverse  is  true. 

With  the  aid  of  models,  it  is  easily  seen  that,  in  the  case  of  the 
carbon  atom  2,  the  sign  varies  according  as  it  is  compared  with  1  or 
3.  As,  therefore,  the  above  method  of  expressing  the  configuration 
of  grape  sugar  is  ambiguous,  it  is  advisable  to  do  so  in  another  way. 

In  the  first  place,  the  molecules  of  dextro-,  levo-,  and  inactive 
tartaric  acids  can  be  constructed  (with  the  aid  of  Friedliinder's  iudia- 
rubber  models),  and  laid  on  paper  in  such  a  way  that  the  four  carbon 
atoms  are  arranged  in  a  straight  line,  the  hydrogen  atoms  and 
hydroxyl  groups  standing  above  the  plane  of  the  paper ;  the  projec- 
tions of  these  models  would  then  be  the  following  : — 

COOH  COOH        COOH 

H— C— OH  HO— C— H  H— C— OH 

HO— C— H  H— C— OH  H— C— OH 

COOH  COOH         COOH 


Dextro-  and  levo-acids.  Inactive  acid. 
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On   proceeding   in  a  similar  manner  with   the  models   of  d.-   and 
1. -saccharic  acids,  the  two  following  projections  are  obtained : — 


COOH 

H— C— OH 

HO— C— H 

H— C— OH 

H— C— OH 

COOH 


TI. 


COOH 
HO— C— H 

H— C— OH 
HO— C— H 
HO— C— H 
COOH 


As  it  is  immaterial  which  of  these  two  confignrations  is  assigned  to 
d. -saccharic  acid,  it  may  be  assumed  to  have  that  represented  bj  the 
formula  I  ;  the  configurations  of  grape  sugar  and  its  isomerides 
would  then  be  expressed  as  follows  : — 


CHO 

H— C— OH 

HO— C— H 

H— C— OH 

H— C— OH 

CHvOH 

Grape  sugar. 

CHO 
HO-C— H 
HO— C— H 

H— C— OH 
HO— C— H 

CH,-OH 

d.-Gulose. 


CHO 
HO— C— H 

H— C— OH 
HO— C-H 
HO— C— H 
CHo-OH 
1. -Glucose. 

CHO 
H— C— OH 
H— C— OH 
HO— C— H 
H— C— OH 
CHo-OH 

l.-Gulose. 


CHO 
HO— C— H 
HO— C— H 
H— C— OH 
H— C— OH 
CHo-OH 
d.-Mannose. 

CH.OH 
CO 
HO— C— H 
H— C— OH 
H— C— OH 
CHrOH 
d. -Fructose. 


CHO 
H— C— OH 
H— C— OH 
HO— C— H 
HO— C— H 
CHo-OH 
l.-Mannose. 

CHoOH 
CO 
H— C— OH 
HO— C— H 
HO— C— H 
CHo-OH 
1. -Fructose. 


The  configurations  of  the  two  inactive  dicarboxylic  acids  of  the 
dulcitol  series,  which  are  probably  represented  by  mucic  acid  and 
allomucic  acid,  may  be  denoted  by  the  following  formulae  : — 


COOH 
H— C— OH 
HO— C— H 
HO— C— H 
H— C— OH 
COOH 


COOH 
H— C— OH 
H— C— OH 
H— C— OH 
H— C— OH 

COOH 


This  manner  of  expressing  configuration  can  also  be  adopted  in  the 
case  of  the  pentoses ;  its  use  is  even  more  advantageous  in  the  case  of 
the  more  complex  molecules  of  the  heptoses,  ocitoses,  &c.,  where  the 
ambiguity  of  the  signs  +  and  —  constantly  becomes  greater.  The 
confi-j-urations  of  the  two  pentoses,  for  example,  and  of  the  tri- 
hydroxvglutaric  acids  obtained  therefrom,  may  be  represented  by  the 
following  projections  : — 
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CHO         CHO  COOH  COOH 

H— C— OH  H— C— OH  H— C— OH  H— C— OH 

HO— C— H  HO-C— H  HO— C— H  HO— C— H 

HO— C— H  H— C— OH  HO— C— H  H— C— OH 

CH.-OH       CHa-OH  COOH  COOH 

Arabinose.  Xylose.  Active  acid  from         Inactive  acid  from 

arabinose.  xylose. 

The  advantage  of  the  new  formulae  is  more  particularly  noticeable 
in  considering  those  reactions  in  Avhich  an  increase  or  decrease  in  the 
number  of  asymmetric  carbon  atoms  takes  place  ;  as,  for  example,  in 
the  oxidation  of  levulose  to  inactive  tartaric  acid  ;  this  change  is  very 
simply  expressed  in  the  following  way : — 

CH.OH 

CO 

^-^-^g^^  COOH 

H— C— OH  H— C— OH 

H— C— OH  H— C— OH 

CHo-OH  COOH 

d. -Fructose.  Inactive  tartaric  acid. 

F.  S.  K. 

Stachyose.  By  A.  v.  Plaxta  and  E.  Schulze  (Ber.,  24, 
2705— 27U9).— Stachyose  (Abstr.,  1890,  1088),  like  raffinose,  is  a 
triose,  and  on  inversion  it  yields  galactose,  grape  sugar,  and  levulose  ; 
mannose  and  pentoses  could  not  be  detected  in  the  solution  of  the 
inverted  sugar.  Since  stachyose  yields  37 — 38  per  cent,  of  mucic  acid 
on  oxidation  with  nitric  acid,  it  may  be  assumed  that  the  molecule  of 
this  sugar  is  formed  by  the  combination  of  3  mols.  of  galactose  either 
with  2  mols.  of  grape  sugar  and  1  mol.  of  levulose,  or  with  1  mol.  of 
grape  sugar  and  2  mols.  of  levulose ;  it  is  probable,  therefore,  that 
stachyose  has  the  molecular  formula  C36H64O32.  F.  S.  K, 

Lupeol.  By  A.  LiKiERXiK  (Ber.,  24,  2709— 2710).— Lupeol  (this 
vol.,  p.  551)  may  be  considered  as  a  homologue  of  a-  and  /3-amyrin 
(compare  Vesterberg,  this  vol.,  p.  165).  The  relationship  of  lupeol  to 
the  amyrins  is  shown  by  the  fact  that  they  all  give  substitution,  and 
not  additive,  products  with  bromine  ;  a  chloroform  solution  of  each  of 
the  three  compounds  turns  reddish.- violet  on  the  addition  of  acetic 
anhydride  and  a  little  concentrated  sulphuric  acid.  F.   S.  K. 

Conversion  of  Starch,  into  Dextrin  by  the  Butyric  Ferment- 
By  A.  ViLLiERS  {Compt.  rend.,  113,  144 — 145). — When  starch  paste 
is  inoculated  with  the  butyric  ferment  and  kept  at  40°,  the  rotatory 
power  at  first  increases,  reaches  a  maximum  after  2^  days,  and  then 
slowly  decreases,  the  starch  almost  entirely  disappearing.  When 
filtered  through  biscuit  porcelain,  and  kept  at  40°  for  several  days, 
the  rotatory  power  of  the  solutions  undergoes  no  further  change. 
They  give  no  starch  reaction  with  iodine.  If  a  small  quantity  of 
starch  is  added  to  the  sterilised  solutions,  and  they  are  then  kept  at 
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40°,  the  starch  disappears  after  some  days,  but  the  rotatory  power  of 
the  liquid  remaiiis  practically  unchanged. 

In  the  conversion  of  starch  into  dextrin  by  the  action  of  the 
butyric  ferment,  the  latter  secretes  a  soluble  product  capable  of  pro- 
ducing the  conversion  in  the  absence  of  any  organisms.  This 
product  is  formed  continually  in  very  small  quantities,  and  its 
activity  seems  to  be  exhausted  almost  as  fast  as  it  is  formed. 

C.  H.  B. 

Bleaching  of  Cotton  by  Hydrogen  Peroxide.  By  Prud'hom.me 
{Compt.  reiK.I.,  112,  1374 — 1376). — The  superiority  of  the  results 
obtained  in  bleaching  cotton  when  calcined  magnesia  is  added  to  the 
hydrogen  peroxide  used  is  due  to  the  formation  of  magnesium  per- 
oxide, which  is  more  stable  than  hydrogen  peroxide  at  100".  6  per 
cent,  hydrogen  peroxide,  diluted  with  10  parts  water  and  boiled  for 
half  an  hour,  has  its  titration  value  reduced  to  one-tenth  of  that 
shown  before  boiling.  If  calcined  magnesia,  to  the  amount  of  5  per 
cent,  of  the  weight  of  hydrogen  peroxide,  be  added,  the  titration 
value  is  only  reduced  to  nine-tenths.  Magnesia  is  subjected  to  the 
action  of  3  per  cent,  hydrogen  peroxide  for  some  time  at  the  ordinary 
temperature,  filtered,  washed,  and  dried  at  100 — 105'' ;  the  active 
oxygen,  titi-ated  with  permanganate,  corresponds  with  the  formula 
3Mg(0H),  +  MgO(OH)2  for^he  dry  product.  This  substance  has 
an  alkaline  reaction,  and  loses  all  its  active  oxygen  at  about  300°. 
Magnesium  peroxide  is  also  formed  when  the  metal  is  dissolved  in 
hydrogen  peroxide. 

Zinc  and  cadmium  also  form  peroxides  ;  that  of  zinc  has  probably 
the  formula  2ZnO  +  ZnOCOH).. 

Hydrogen  peroxide  has  a  direct  action  not  only  on  the  various 
colouring  matters  present,  but  even  on  such  substances  as  cellulose. 
Fatty  substances  give  off  much  carbonic  anhydride  on  boiling  with 
hydrogen  peroxide,  due  to  the  oxidation  of  the  glycerol  set  fi'ee  by 
the  saponification  brought  about  by  the  magnesia  employed  in  the 
process.  Slightly  acid  hydrogen  peroxide  attacks  neutral  fats  on 
boiling,  liberating  fatty  acids  and  disengaging  carbonic  anhydride. 
Qnder  the  joint  action  of  magnesia  and  h^'drogen  peroxide,  the  fatty 
acids  are  oxidised  with  production  of  carbonic  anhydride.  Oleic  acid, 
is,  under  these  conditions,  partially  transformed  into  palmitic  acid, 
just  as  when  treated  with  caustic  potash. 

In  bleaching  by  hydrogen  peroxide,  cellulose  is  converted  into 
oxycellulose,  recognised  by  dyeing  with  basic  colouring  matters  which 
fix  on  oxycellulose  without  a  mordant.  The  alteration  of  cellulose  is 
o-reater  if  impregnated  with  concentrated  caustic  soda  before  treating 
it  with  hydi-ogen  peroxide. 

This  action  of  hydrogen  peroxide  is  greatly  augmented  by  the 
presence  of  metallic  oxides,  which  appear  to  serve  as  vehicles  for  the 
active  oxygen ;  the  bleaching,  therefore,  should  be  preceded  by  treat- 
ment with  a  very  dilute  acid.  A  piece  of  cloth  mordanted  with 
iron,  chromium,  and  aluminium,  and  boiled  for  one  or  two  hours 
with  mao-nesia  and  hydrogen  peroxide,  is  strongly  attacked  in  the 
mordanted  portions.     The  action  of  hydrogen  peroxide  on  cellulose 
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presents  great  analogies  with  that  of  cuprammonium  solutions,  which 
also  act  as  oxidising  agents,  forming  oxycellulose. 

Cotton  cloth  treated  with  caustic  soda  at  36'  and  thoroughly 
washed  is  acted  on  more  strongly  hy  cuprammonium  solutions  of 
moderate  concentration  than  cloth  not  so  treated.  It  is  concluded 
that,  contrary  to  the  received  opinion,  cellulose  is  attacked  and 
suffers  transformation  under  the  action  of  Schweitzer's  reagent. 

W.  T. 

Ureides  from.  Normal  Acids.  By  C.  Matigxo.v  (Compt.  rend.. 
112,  18G7 — 1369). — The  heats  of  combustion  of  formyl carbamide  and 
acetylcarbamide  are  respectively  +2073  Cal.  and  +3609  Cal. ;  the 
corresponding  heats  of  formation  are  +1193  Cal.  and  +129  Cal. 

In  accordance  with  the  difference,  1536  Cal.,  between  the  heats  of 
combustion  of  these  two  successive  homologues,  there  is  great 
similarity  in  their  reactions  with  the  same  reagents.  Formic  and 
acetic  acids  differ  considerably  in  properties,  and  the  difference 
between  the  heats  of  combustion  of  these  acids  taken  in  the  solid 
state  is  only  140  Cal. 

Formic   acid    and    nrea   in    solution    combine    with    liberation    of 

+  13'4  Cal.,  whereas  acetylcarbamide  is  not  formed  from  acetic  acid 

and  urea  in  solution,  as  the  reaction  would  i-equire  an  absorption  of 

0"2  Cal.     The  synthesis  of  acetylcarbamide  from  acetaraide  and  urea 

has    not   been    accomplished  ;    it    would    require    an    absorption    of 

12'5   Cal.      Acetylcarbamide  and   formylcarbamide   yield    flocculent 

precipitates  with  mercuric  chloride  and  potash.     The  formula  of  the 

CO 
compound  with  formylcarbamide  is  probably  COH'N<^rT    >NH. 

Urea  acetate,  CONaHijCjHiOa  +  2H2O,  forms  large,  deliquescent 
crystals  ;  the  heat  of  solution  at  16^  is  —88  Cal.  at  a  concentration 
of  ^  mol.  per  litre.  Its  heat  of  formation  is  +31  Cal.;  the  small- 
ness  of  this  number  accounts  for  the  easy  dissociation  of  the  salt  by 
water.      '  W.  T. 

Products  of  Oxidation  of  Uric  Acid.  By  C.  Matignox  (Campt. 
rend.,  112,  12G3 — 1266). — Allanto'in. — Heat  of  combustion  at  con- 
stant pressure,  +413"8  Cal. ;  heat  of  formation,  +170'4  Cal. ;  heat  of 
dissolution  at  15°,  — 7'o  Cal. 

Alloxan. — Heat  of  combustion,  +278'5  Cal.;  heat  of  formation, 
+  236-7  Cal.;  heat  of  dissolution,  +4-1  Cal.,  —4-2  Cal.,  and  —9-0 
Cal.  in  the  three  states  of  hydration  respectively. 

AUoxantin. — Heat  of  combustion,  +586"3  Cal.;  heat  of  formation, 
+  513'i  Cal. ;  heat  of  dissolution  at  15°,  — 9  Cal. 

C4O4N2H2  sol.  +  H,0  sol.  =  C.O5TT2H4  develops  +90  Cal. 
C4O5N2H1    sol.    +    3H2O    sol.    = 

C405X2H4,3HoO  sol „         +6-9  Cal.  (3x2-3). 

It  follows  that  the  entrance  of  the  first  molecule  of  water  into  the 
molecule  of  alloxan  causes  a  development  of  heat  almost  as  great  as 
the  heat  of  hydration  of  pho.sphoric  anhydride,  and  this  result  continns 
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Biieyer's    view,    that    the   compound    C404XnH2  is   the   anhydride  of 
alloxan. 

Ci03N4H,  sol.  +  O  gas  +  H,0  liq.  =  C4O3X4H6 

diss.  +  CO,  gas develops  -f-40  1  Cal. 

C6O3N4H4   sol.    +   O    gas   +   2HaO    liq.   = 

C4O5K2H4  diss.  4-  CON^H,  diss „         +  23'7    „ 

It  would  seem,  therefore,  that  the  oxidation  of  uric  acid  should 
always  produce  allanto'in,  and  this  is  true  so  long  as  no  secondary 
reaction  takes  place  with  the  same  velocity  as  the  principal  reaction; 
for  example,  when  potassium  permanganate  is  the  oxidisino-  a^ent. 
If,  on  the  other  hand,  nitric  acid  is  the  oxidising  agent,  nitrous  acid 
is  formed,  and  this  at  once  attacks  the  urea,  and  the  heat  developed  by 
this  simultaneous  secondary  reaction  is  sufficient  to  turn  the  balance 
in  favour  of  alloxan.  The  thermocliemical  results  explain  the  well- 
known  fact  that  the  action  of  oxidising  agents  on  ui-ic  acid  yields 
either  allantoin  or  alloxan,  but  never  both  at  the  same  time. 

C.  H.  B. 

Parabanic  and  Oxaluric  Acids.  By  C.  Matu;xox  (Cowpt.  rend., 
113,  IV8— -200).— Parahamc  Acid.— Heat  oi  combustion,  +212-7  Cal.; 
heat  of  formation,  -|-1392  Cal.;  heat  of  dissolution  at  20°,  — 5"1  Cal. 

Oxaluric  Acid. — Heat  of  combustion,  +211  Cal. ;  heat  of  formation, 
+  209-9  Cal. 

The  formation  of  parabanic  acid  from  oxalic  acid  and  urea  would 
develop  +22  Cal.,  and  the  formation  of  oxaluric  acid  Avould  develop 
+  2*5  Cal.  These  numbers  are  very  low,  and  explain  the  difficulty  of 
passing  directly  from  urea  to  the  ureides.  The  conversion  of  pai-a- 
banic  acid  into  oxaluric  acid  by  elimination  of  water  Avould  develop 
only  +0-3  Cal. 

A  cold  solution  of  potassium  hydroxide,  containing  1  gram-molecule 
]n  20  litres,  rapidly  converts  both,  parabanic  acid  and  oxaluric  acid 
into  normal  potassium  oxalate,  the  change  in  the  case  of  parabanic 
acid  being  accompanied  by  the  development  of  +24*4  Cal.,  the  acid 
being  solid  and  the  potash  and  the  products  dissolved.  The  heat  of 
formation  deduced  from  this  result  is  138-?  Cal.,  whilst  the  direct 
determination  giA'es  139-2  Cal. 

Potassium  oxalurate,  prepared  by  dissolving  oxaluric  acid  in  an 
equivalent  quantity  of  potash  solution  and  evaporating  the  liquid,  is 
different  from  the  oxalurates  described  by  Menschutkin  and  Strecker 
respectively.  It  crystallises  in  stellate  groups  of  slender,  anhydrous, 
prismatic  needles. 

C304N,H4  sol.  +  KOH  sol.  =  C3O4N0H3K  sol. 

+  H.O  sol develops  +30-2Cal. 

The  action  of  the  first  eqiiivalent  of  potash  on  oxalic  acid  develops 
+  34-2  Cal.  C.  H.  B. 

Action  of  Diazobenzene  Chloride  on  Acetone.  By  E.  Bam- 
berger and  P.  WuLZ  (Ber.,  24,  2793 — 2797). — A  study  of  the  proper- 
ties of  a  hydronaphthol  obtained  from  tetrahydronaphthylene  oxide 
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(this  vol.,  p.  1073)  led  Bamberger  to  the  conclusion  that  compounds 
containing  the  radicle  CHo'CO  (or  CH!CH"OH),  whether  belonging 
to  the  fatty  or  the  aromatic  series,  must  be  capable  of  forming  colour- 
ing matters  on  treatment  with  diazotised  bases  in  the  presence  of 
alkalis.  This  opinion  has  been  verified  with  acetone,  acetaldehyde, 
propaldehvde,  cenanthaldehyde,  acetopheuone,  camphor,  &c.,  all  of 
which  give  intense,  dark  claret  coloured  solutions.  Formaldehyde, 
which  does  not  contain  the  radicle,  does  not  give  the  reaction,  but,  on 
the  other  hand,  substances  like  lactic  acid  and  dextrose,  and,  in  par- 
ticular, ethylenic  compounds,  such  as  aliyl  alcohol, dihydronaphthalene, 
dihydrobenzaldehyde,  &c.,  form  colouring  matters  under  the  condi- 
tions named. 

When  a  mixture  of  acetone  (12  grams)  with  a  solution  of  diazo- 
henzene  chloride  (prepared  from  18"6  grams  aniline)  is  slowly  stirred 
into  carefully  cooled  20  per  cent,  aqueous  soda  (200  grams),  a  red 
coloration  is  produced,  and  the  mixture  becomes  turbid,  finally  de- 
positing a  brownish-black  resin.  The  product  can  be  obtained  in  a 
crystalline  form  by  dissolving  it  in  well-cooled  sulphuric  acid,  and, 
after  12  hours,  pouring  the  deep  blue  solution  on  to  ice,  drying  the 
reddish-brown,  flocculent  precipitate,  and  then  carefully  extracting 
with  ether.  On  evaporating  the  deep  red  ethereal  solution,  a 
crystalline  residue  is  obtained  which  can  be  purified  by  repeated 
crystallisation  from  alcohol.  The  compoujid  has  the  composition 
Ci5H]4N20,  and  is  more  pi-obably  a  bis-hydrazone  of  mesoxalaldehyde 
than  a  disazo-dei'ivative  of  acetone.  It  crystallises  either  in  lustrous, 
garnet-red  prisms,  showing  an  intense,  steel-blue,  metallic  shimmer, 
or  by  rapid  crystallisation  in  tufts  of  flat  needles,  melts  at  184 — 135°, 
and  dissolves  easily  in  the  ordinary  organic  solvents,  but  only  very 
sparingly  in  Avater.  It  has  feebly  basic  properties,  and  dissolves  in 
concentrated  mineral  acids,  forming  deep  violet-blue  solutions,  from 
which  the  colouring  matter  is  precipitated  unchanged  on  the  addition 
of  water.  The  compound  is  destitute  of  tinctorial  power,  but  its 
sulphonic  acid,  contained  in  the  aqueous  solution  after  extraction  with 
ether,  d^^es  wool  and  silk  a  bright  chestnut-brown  in  an  acid  bath. 

In  the  concluding  portion  of  the  paper,  the  authors  draw  attention 
to  the  difference  between  this  reaction  and  that  employed  by  Penzoldt 
and  Fischer  for  the  detection  of  aldehydes  (Abstr.,  1883,  829). 

W.  P.  w. 

Ethereal  Nitrosocyanacetates.  By  P.  T.  Mullee  (Compt. 
rend.,  112,  1372 — 1373). — These  salts  are  prepared  by  the  action  of 
amyl  nitrite  on  the  sodium  derivatives  of  ethereal  cyanacetates, 
with  subsequent  treatment  of  the  sodium  salts  produced  w^ith  sulph- 
uric acid. 

EiJiyl  Kitrosocyanacetate. — An  equivalent  quantity  of  sodium  dis- 
solved in  absolute  alcohol  is  added,  little  by  little,  to  ethyl  cyanacetate 
(1  mol.),  and  amyl  nitrite  (1  mol.)  is  added,  in  small  portions  at 
a  time,  to  the  resulting  mass,  which  is  then  heated  to  50 — G0°.  It  is 
cooled,  washed  with  ether,  and  precipitated  with  dilute  sulphuric  acid. 
The  oil  is  dissolved  in  ether,  dried,  and  crystallised  by  evaporation. 
Ethyl  nitrosocyanacetate,  ]S'0-CH(CN)-CObEt,   forms    small,  white 
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crystals,  melts  at  127 — 128°,  and  is  very  soluble  in  water,  alcohol,  and 
ether,  less  so  in  benzene.  The  sodium  salt  crystallises  in  small, 
yellow,  fibrous  prisms  containing  5  mols.  H2O.  It  is  formed  directly 
by  the  action  of  amyl  nitrite  on  ethyl  sodiocyanacetate  ;  the  product 
is  evaporated  to  dryness  and  dissolved  in  alcohol ;  the  salt  is  precipi- 
tated by  the  addition  of  benzene. 

Methyl  nitrosociianacetate  is  obtained,  by  the  same  method  as  its 
homologue,  in  the  form  of  small,  tabular  crystals  melting  at  119''. 
The  sodium  salt  occurs  in  yellow,  flat  prisms  containing  1^  mols.  HoO. 

w.  t" 

Cyanostearic  Acid,  Hexadecylmalonamic  Acid,  and  Hexa- 
decylmalonic  Acid.  By  C.  Hi;i,l  and  J.  Sadomsky  {Ber.,  24, 
2778 — 2785).  —  a.-Cyanost.eariG  acid,  CN'CitHji-COOH,  is  prepared 
by  dissolving  ethjd  a-bromostearate  (this  vol.,  p.  1336)  (50  grams)  in 
alcohol,  adding  potassium  cyanide  (14  grams)  dissolved  in  the  smallest 
quantity  of  hot  water,  and  heating  the  mixture  in  a  reflux  apparatus 
for  5 — 6  days,  then  collecting  the  dark  precipitate,  washing  with 
alcohol,  dissolving  in  water,  adding  sulphuric  acid,  filtering  from  the 
humus  substance  which  separates,  extracting  with  ether,  and  finally 
purifying  the  acid  by  crystallisation  from  glacial  acetic  acid,  and  sub- 
sequently fi'om  a  mixture  of  alcohol  and  light  petroleum  ;  it  forms 
small,  iridescent,  transparent  plates  or  prisms,  melts  at  83"5°,  and  is 
readily  soluble  in  alcohol,  ether,  and  glacial  acetic  acid,  but  almost 
insoluble  in  light  petroleum.  When  the  acid  is  heated  at  200 — 250°, 
carbonic  anhydride  is  evolved  and  stearonitrile  (Krafifc  and  Stauffer, 
Abstr.,  1882,  1274)  is  formed. 

Hea'adecyhnalonamic  acid,  CONH2*Ci7H34'COOH,  is  obtained  by 
boiling  a-cyanostearic  acid  with  alcoholic  potash  for  2 — 3  days,  dis- 
tilling off  the  alcohol,  dissolving  the  residue  in  water,  precipitating 
with  hydrochloric  acid,  redissolving  in  ether,  and  crystallising  the 
plates  Avhich  first  separate  from  the  ethereal  solution  from  a  mixture 
of  light  petroleum  and  a  little  alcohol.  The  acid  forms  delicate,  silky 
scales,  and  is  readily  soluble  in  hot  alcohol,  ether,  and  hot  benzene, 
but  only  sparingly  in  light  petroleum ;  it  begins  to  decompose 
below  its  melting  point  into  stearamide  (m.  p.  108°),  and  when 
heated  at  130 — 150°,  it  is  completely  converted  into  the  latter. 

Hexadecylmalonic  acid,  Ci7H34(COOH)2,  is  formed  by  boiling  hexa- 
decylmalonamic acid  with  alcoholic  potash  for  3 — 4  days,  or  a-cyano- 
stearic acid  with  an  excess  of  the  latter  for  6 — 7  days,  isolating  in  the 
same  manner  as  hexadecylmalonamic  acid,  and  finally  crystallising 
from  glacial  acetic  acid ;  it  crystallises  in  lustrous,  pointed,  rhombic 
tablets,  melts  at  121  "5 — 122°,  and  is  readily  soluble  in  alcoholic  ether, 
hot  benzene,  or  glacial  acetic  acid,  but  almost  insoluble  in  light  petr- 
oleum, and  quite  so  in  water.  The  acid  is  identical  with  the  cetyl- 
malouic  acid  described  by  Guthzeit  (Abstr.,  1881,408).  When  heated  at 
160 — 180",  hexadecylmalonic  acid  is  converted  into  stearic  acid  with 
the  evolution  of  carbonic  anhydride.  The  salts  likewise  decompose 
on  heating,  as  follows  :  the  harium  salt  at  270 — 290°,  the  cadmium  salt 
at  250°,  the  zinc  salt  at  230°,  the  copper  salt  at  210°,  and  the  silver  salt 
at  190°.  A.  R.  L. 
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Acids  from  Baku  Petroleiun.  By  O.  Aschax  (Ber.,  24,  2710 — 
2724;  compare  Abstr.,  1S90,  737). — Heptanaplitlienecarboxjlic  acid, 
CsHu02,  has  been  previously  isolated  by  Markovnikoff ;  it  boils  at 
237 — 239°,  and  is  with  difficulty  rendered  anhydrous.  The  coefficient 
of  refi-action  for  sodium  light  is  N  =  1-4486,  and  the  molecular 
refractive  power  =  38-7,  which  agrees  with  the  theory.  The  acid  is 
unaffected  by  bromine  or  potassium  permanganate.  The  methyl  salt 
boils  at.  190—192° ;  the  specific  gravity  =  0-9357,  18718°.  The 
potassutm  and  sodnim  salts  are  crystalline  and  readily  soluble  in  watei- 
or  alcohol.  The  calcium  salt,  (C7Hi3CO"0)2Ca,  crystallises  from  water 
in  long  needles,  and  is  deposited  in  an  amorphous  condition  on  heating 
a  cold,  saturated  solution.  The  barium  salt  is  obtained  in  anhydrous, 
lustrous  plates ;  the  silver  salt  is  amorphous.  All  these  compounds 
resemble  the  corresponding  hexanaphthenecarboxylates  in  general 
properties.  The  chloride,  CTHig'COCl,  is  a  strongly  refractive,  dense 
liquid,  which  boils  at  193 — 195°  and  gradually  undergoes  decomposi- 
tion. The  amide,  CtHis'CONHo,  is  most  readily  prepared  by  heating 
the  acid  (5  parts)  with  ammonium  thiocyanate  (4  parts)  until  a  por- 
tion becomes  crystalline  on  cooling ;  it  is  deposited  from  a  mixture  of 
ether  and  light  petroleum  in  silvery,  lustrous  plates ;  it  melts  at 
133°,  but  sublimes  below  100^,  and  boils  at  about  250°  with  slight 
decomposition.  The  compound  is  somewhat  volatile  wdth  steam,  and 
combines  with  hydrochloric  acid  and  calcium  chloride.  The  nitrile, 
C7H13CX,  is  formed  by  the  distillation  of  the  preceding  compound ; 
it  boils  at  199 — 201°  (corr.)  and  has  a  characteristic  smell;  the 
coefficient  of  refraction  is  [»]d  =  1"4452. 

Heptanaj)hthenamine,  C7Hi3*NH2,  is  readily  prepared  fi'om  the  amide 
by  Hofmann's  method ;  the  yield  is  QQ  per  cent,  of  theory.  It  boils 
at  151 — 153°  (coiT.),  and  is  a  colourless  liquid,  absorbing  carbonic 
anhydride  from  the  atmosphere,  and  giving  the  ordinary  reactions  for 
primary  amines.  The  hydrochloride  forms  large,  lustrous  plates,  which 
are  excessively  soluble  in  water  or  alcohol,  and  are  very  hygi-oscopic ; 
the  jplatinocldoride  crystallises  in  lai'ge,  lustrous,  golden,  hexagonal 
plates.  Attempts  to  prepai^e  heptanaphthene  alcohol  by  means  of  the 
diazo-reaction  were  not  very  successful ;  a  liquid  was  obtained  which 
boiled  at  161 — 163°:  it  was,  however,  coloured,  and  contained 
nitrogen. 

Heptanaphthenecarboxylic  acid  is  oxidised  on  boiling  with  10  parts 
of  nitric  acid  (sp.  gr.  1*3)  ;  acetic  acid,  carbonic  anh^'dride,  and  oxalic 
acid  are  formed,  together  with  a  viscid,  uncrystallisable  liquid,  which 
is  readily  soluble  in  water  and  which  appears  to  be  a  polybasic 
hydroxy-acid  ;  the  silver  salt  contains,  as  the  mean  of  several  analyses, 
61-12  per  cent,  of  silver.  By  the  prolonged  action  of  phosphorus  and 
hydriodic  acid  on  heptanaphthenecarboxylic  acid  at  200 — 240°,  a  hydro- 
carbon is  obtained  which  boils  at  117 — 118°,  and  is  identical  with  the 
octonaphthene,  Ct-Hig,  isolated  by  Markovnikoif  fi'om  Caucasian  petr- 
oleum. The  yield  is  29  per  cent.  It  thus  appears  that  the  naphthene 
acids  are  simply  monocarboxylic  acids  of  the  naphthenes.  This  portion 
of  the  paper  concludes  with  some  polemical  remarks  on  a  recent  com- 
munication of  R.  Zaloziecki.  respecting  the  constitution  of  petroleum 
acids  (compare  this  vol.,  p.  999). 
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Octonaphthenecarboxylic  acid,  CoHjgOo,  has  been  previously  described 
by  Markovnikolf ;  it  boils  at  251 — 253°  (corr.),  and  has  a  sp.  or. 
=■  0*9893,  0°/0°;  its  coefficient  of  refraction  is  [w]  =  1'453,  and  the 
molecular  refractive  power  =  43-0.  Themethyl  sa?;; boils  at  211 — 213° 
and  is  very  hyoroscopic.  The  barium  and  calcium  salts  are  not  de- 
composed by  carbonic  anhydride  ;  the  former  is  crystalline  and  spar- 
ingly soluble  in  cold  water,  but  readily  dissolves  in  alcohol.  The 
chloride  is  a  dense,  oily  liquid,  which  boils  at  206 — 208°  and  slowly 
decomposes  in  presence  of  water.  The  amide  ci^ystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  large,  thin,  lustrous  plates, 
and  melts  at  128—129'.  J.  B.   T. 

Propylideneacetic  Acid.  By  P.  Ott  (Ber.,  24,  2600—2604). — 
Pi-opylideneacetic  acid  is  obtained  by  warming  equal  weights  of 
malonic  acid  and  propaldehyde  with  half  the  weight  of  acetic  acid  on 
the  water-bath  as  long  as  carbonic  anhydride  is  evolved.  The  reac- 
tion usually  takes  from  3  to  4  days.  The  mixture  is  then  fractionally 
distilled  ;  the  fractions  boiling  at  180 — 200"  and  200—220°  contain  the 
gi'eater  part  of  the  product.  From  former  experiments,  the  product 
is  known  to  be  a  mixture  (this  vol.,  p.  821)  ;  it  was  worked  up  as 
follows : — The  fraction  boiling  at  180 — 200"^  is  neutralised  with 
barium  carbonate,  evaporated  to  dryness,  and  extracted  with  absolute 
alcohol  until  quite  white.  It  is  then  dissolved  iu  water,  the  solution 
evaporated  until  a  crust  separates,  which  dissolves  on  cooling,  and  to 
the  clear  cold  solution  alcohol  is  added  until  a  considerable  portion, 
of  the  salt  is  pi-ecipitated.  The  precipitate  is  then  dissolved  by 
heating  the  mixture,  and,  on  cooling,  the  barium  salt  separates  in 
large,  nacreous  leaves.  Barium  propylideiieacetate  crj'stallises  without 
water,  is  very  characteristic,  is  insoluble  in  absolute  alcohol,  easily 
soluble  in  water,  and  more  so  in  cold  than  in  hot  water.  Piu-e  propyl- 
ideneacetic acid  is  obtained  by  decomposing  the  above  salt  with 
hydrochloric  acid,  and  extracting  with  ether.  It  has  an  odour  somewhat 
like  that  of  crotonic  acid,  is  quite  colourless,  boils  at  193o",  and  is 
sparingly  soluble  in  cold  water.  The  calcium,  salt  crystallises  with 
1  mol.  HoO,  is  more  soluble  in  cold  water  than  in  hot,  and 
crystallises  in  beautiful  needles  on  heating  the  cold  saturated  solu- 
tion in  a  sealed  tube.  It  is  easily  soluble  in  cold  water,  less  readily 
in  absolute  alcohol,  and  separates  from  the  latter  in  aggregates  of 
small  needles. 

On  examining"  the  mother  liquors  of  the  crude  barium  propylidene- 
acetate,  the  authors  separated  a  salt  which  they  identified  as  bai-ium 
ethylidenepropionate  ;  and  they  point  out  that  this  explains  the  for- 
mation of  a  small  quantity  of  lactone,  observed  by  Zincke  and 
Kiister  on  boiling  the  bromovaleric  acid  obtained  from  their  propyl- 
ideneacetic acid  with  water. 

The  authors  have  also  prepared  the  dibromides  from  the  three 
isomeric  acids,  allylacetic  acid,  ethylidenepropionic  acid,  and  propyl- 
ideneacetic acid. 

Dibromallylacetic  acid  is  easily  obtained  solid,  melts  at  58°,  is 
easily  soluble  in  carbon  bisulphide,  more  sparingly  in  petroleum,  and 
crystallises  from  the  latter  in  small,  lustrous  leaflets. 

VOL.  LS.  5  e 
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The  dibromides  from  the  other  two  isomerides  were  at  first  oils  ; 
but  after  some  time  the  dibromide  from  etlijlidenepropionic  acid 
solidified,  and  on  adding  a  crystal  of  this  to  tbe  dibromide  from  prop- 
ylideneacetic  acid  it  also  solidified.  Both  dibromides  crystallise  in 
large,  broad  needles  from  carbon  bisulphide,  and  in  large,  measurable 
prisms  from  petroleum.  They  both  melt  at  6-i — 65^,  and  are  identical 
in  crystalline  form  and  in  all  other  properties.  E.  C.  R. 

Pol3rmerides  of  Ricinolei'c  Acid.  By  Scheurer-Kestxer  (Compt. 
rend.,  113,  201 — 203). — Castor  oil,  when  heated  with  water  at 
150°,  splits  up  into  glycerol  and  a  mixture  of  rincinole'ic  and  diricin- 
ole'ic  acids  in  about  equal  molecular  proportions.  The  degree  of 
polymerisation  increases  with  the  temperature,  the  molecular  weight 
of  tiie  acid  being  709  after  heating  at  200°.  As  the  molecular  weight 
increases,  the  energy  of  the  acid  function  decreases,  diricinoleic  acid 
showing  a  feeble  neutralising  power.  The  polyricinoleic  acids  are  de- 
polymerised  when  heated  with  sodium  hydroxide  solution  at  a  temper- 
ature above  100°,  but  very  little  change  takes  place  below  100°. 

When  ricinolei'c  acid  is  heated  alone,  it  gradually  polymerises,  and 
finally  yields  pentaricinoleic  acid  with  a  molecular  weight  of  1418. 

C.  H.  B. 

Solid  Product  of  the  Oxidation  of  Drying  Oils.  By  A.  Livache 
(Compt.  rend.,  113,  136 — 139). — When  the  product  of  the  oxidation  of 
drying  oils  is  placed  in  various  solvents  there  is  no  apparent  action,  but 
after  prolonged  contact  the  product  becomes  more  transparent  and 
swells  up,  whilst  at  the  same  time  the  liquid  becomes  coloured.  These 
phenomena  are  best  seen  when  benzene  is  used.  If  the  oxidised  oil  is 
triturated  with  one  of  the  solvents,  it  rapidly  swells  up  and  becomes 
so  finely  divided  that  it  forms  a  paste.  If  an  excess  of  solvent  is 
added,  the  particles  composing  the  paste  quickly  become  suspended 
in  it.  By  trituration  with  successive  quantities  of  the  solvent  until 
the  latter  no  longer  becomes  coloured,  the  substance  is  separated  into 
two  parts,  one  soluble  and  coloured,  the  other  insoluble,  transparent, 
and  gelatinous.  If  the  gelatinous  matter  is  allowed  to  dry,  it  forms 
an  elastic  and  readily  friable  solid.  When  the  solvent  is  allowed  to 
evaporate,  it  leaves  a  sticky  residue  which  welds  at  low  temperatures. 
It  is  evident  that  the  product  of  the  oxidation  of  drying  oils  is  very 
similar  to  caoutchouc.  Solvents  separate  both  of  them  into  an  in- 
soluble and  a  soluble  portion,  and  if  the  liquid  is  allowed  to  evaporate, 
the  dissolved  matter  acts  as  a  cement  and  forms  a  residue  that  is 
seemingly  homogeneous.  Oxidised  oil  can  be  prepared  in  large  quanti- 
ties by  allowing  oil  to  drop  on  sheets  of  cloth  hung  vertically,  so  that 
a  very  thin  layer  is  exposed  to  the  action  of  the  air,  oxidation 
taking  place  more  rapidly  if  the  room  containing  the  cloths  is 
heated.  When  the  oxidised  oil  is  triturated  with  a  solvent  and  the 
solvent  is  allowed  to  evaporate,  a  residue  is  obtained  that  may  be 
used  in  place  of  indiarubber  for  many  pui'poses.  C.  H.  B. 

Preparation  of  Lactic  Acid.  By  G.  Jacquemix  (Bull.  Soc.  Chim., 
[3],  5,  294 — 298). — A  wort  is  made  by  mashing  malt  at  50°  and 
completing    the  exhaustion  at  successive    temperatures  of  60"",   63°, 
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■and  65°;  finally  the  wort  is  boiled,  cooled  to  45°,  and  a  carbonate  is 
added  with  the  pure  lactic  ferment.  Pure  cultivations  of  the  latter 
are  made  in  barley  wort  to  which  calcium  carbonate  is  added.  The 
fermentation  is  carried  out  in  vessels  which  are  maintained  at  45° 
by  means  of  steam  coils  or  hot- water  pipes ;  the  vessel  should 
either  be  hermetically  closed  and  furnished  with  a  gas  siphon,  or 
•covered  with  a  double  cloth  in  order  to  allow  the  escape  of  carbonic 
anhydride  and  prevent  entrance  of  dust ;  a  tube  is  also  arranged  by 
which  filtered  air  is  introduced  to  the  base  of  the  vessel  once  or  twice 
during  the  day  in  order  to  agitate  the  liquor.  The  fermentation  is 
complete  after  a  lapse  of  five  or  six  days. 

The  resulting  solution  of  calcium  lactate  is  freed  from  nitro- 
genous matters  by  the  addition  of  tannic  acid  or  of  a  tannin  extract, 
and  crvstalline  calcium  lactate  is  obtained  on  evaporation  of  the 
filtrate.'  T.   G.  X. 

Dehydracetic  Acid.  By  D.  Tivoli  (Gazzetia,  21,  414—420).— 
When  a  mixture  of  dry  dehydracetic  acid  (50  grams)  and  lime 
(250  grams)  is  distilled,  a  brown  oil  (20  grams)  is  obtained,  which  on 
redistillation  from  lime  and  fractionation  yields  acetone,  mesityl 
oxide,  and  parametaxylenol,  CsHsMeo-OH,  melting  at  625°  and  boiling 
at  225°  (compare  Abstr.,  1878,411  ;   1884,  737). 

The  formation  of  an  aromatic  compound  directly  from  dehydracetic 
acid,  in  this  manner,  being  difiicult  to  understand,  the  author  sug- 
gests that  the  xylenol  may  be  a  condensation  product  of  the  acetone. 
By  the  action  of  lime  on  acetone,  Fittig  (Aimalen,  110,  32 :  112, 
311)  obtained  a  substance  melting  at  28^  and  boiling  at  210 — 220° 
-to  which  he  assigned  the  formula  CgHuO,  and  the  name  phorone. 
The  author,  on  preparing  this  substance,  only  obtained  it  in  very  small 
■quantity,  but  suspects  it  to  be  xylenol.  W.  J.  P. 

Homologues  of  Malic  Acid.  By  A.  Michael  and  G.  Tissot 
(Ber.,  24,  2544 — 2546). — In  a  recent  paper,  Bischoif  states  that 
Fittig  has  obtained  ethylmethylmale'ic  anhydride  by  the  action 
of  pyruvic  acid  on  pyrotartaric  acid.  The  authors,  in  the  course  of 
their  work  on  the  homologues  of  malic  acid,  have  also  obtained  this 
compound  synthetically,  and  therefore  communicate  part  of  their 
results,  although  the  investigation  is  not  yet  completed. 

In  order,  first  of  all,  to  settle  the  question  of  the  constitution  of 
.citramalic  acid,  the  authors  have  prepared  methoxysuccinic  acid, 
which,  according  to  Morris  (Abstr.,  1880,  6)  and  Bredt  (Abstr., 
1882,  162),  is  not  identical  with  the  first-named  acid.  They  find,  con- 
trary to  Bredt's  statement,  that  the  acid  may  be  readily  obtained  by 
the  action  of  nascent  hydrogen  cyanide  on  ethyl  acetoacetate,  and  that  it 
melts  at  119°  instead  of  106°.  Citramalic  acid  prepared  by 
Morawski's  method  also  melted  at  119°,  and  behaved  in  exactly  the 
same  manner  as  methoxysuccinic  acid,  so  that  the  two  acids  must  be 
identical. 

Syrnmetrical  ethylmethylnialic  acid  may  be  readily  obtained  in  a 
.similar  manner  from  ethyl  ethylacetoacetate,  and  forms  hygroscopic 
prisms,   melts    at   132°,  and    yields  well    crystallised    salts.       "When 

-   .»  ') 
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heated,  it  passes  almost  quantitatively  into  etliylmethylmalei'c  an- 
hydride, which  boils  without  decomposition  at  226°,  dissolves  only 
slightly  in  water,  and  yields  salts  of  ethylmethylmale'ic  acid  with 
alkalis.  On  the  addition  of  acids  to  aqueous  solutions  of  the  salts, 
the  anhydride  is  reprecipitated  as  an  oil. 

Pyrocinchonic  anhydride  may  be  obtained  in  like  manner  from 
ethvl  methyl acetoacetate,  and  the  authors  are  at  present  engaged  on 
the  further  investigation  of  this  compound.  They  also  find  that  the 
/3-7-dicarboxyl-7-valerolactone  described  by  Rach  (Abstr.,  1S86, 
1012)  may  be  readily  obtained  from  the  products  of  the  hydrolysis  of 
the  cyanhydrin  of  ethyl  acetosuccinate,  and  that  the  tribasic  potas- 
sium salt  obtained  by  boiling  it  with  potash  loses  water  on  heating 
at  150°  in  a  vacuum,  forming  an  acid  which  may  be  identical  with 
cinchonic  acid.  H.   G.   C. 

Thermochemistry  of  Humic  Acid  from  Sugar.  By  Berihelot 
and  Andr^  {Compt.  rend.,  112,  1237 — 1245). — Humic  acid  from  sugar- 
(this  vol.,  ]).  1089),  prepared  by  separation  from  its  alkali  salts,  and 
dried  rapidly  at  a  Ioav  temperature,  had  a  composition  agreeing  with 
the  formula  2CisHi607  +  CisHuOe.  Its  heat  of  combustion  was 
5880  cal.  at  constant  volume ;  consequently  the  heat  of  formation  at 
constant  pressure  is  731  cal.  for  1  gram.  If  the  oxygen  united  with 
the  hydrogen  to  fonn  water,  and  the  latter  combined  with  the  carbon 
and  the  surplus  of  hydrogen,  the  formation  of  the  humic  acid  would 
absorb  628  cal. 

Cis  +  His  +  0:  =  CisHibOt    develops  +2f';5-9  Cal. 

Hu+07=7HoO „         +483-0     „ 

Cj8  4-  H.  +  7HoO  =  CifeHieO;   absorbs    -217-1     ,, 

Now  Cs  +  CgH.O  =  CsHioOe  absorbs  — 109-1  Cal.,  and  hence  the 
conversion  of  3C6Hio06  into  CisHigO;  is  accompanied  by  the  liberation 
of  about  +110  Cal. 

Humic  acid  dried  at  about  100°  swells  up,  forms  a  pasty  mass  in 
contact  with  water,  but  dissolves  to  a  very  slight  extent  only.  There- 
is,  however,  a  considerable  development  of  heat ;  CigHuOs  +  HjO  = 
CisHibOt  develops  +13-7  Cal.,  the  heat  of  hydration  of  acetic  anhydr- 
ide being  +13-9.  It  is  remarkable  that  the  acid  tends  to  lose  water 
and  pass  into  the  anhydride  even  at  the  ordinary  tempei'ature. 

Humic  acid  is  tribasic ;  neutralisation  by  the  first  equivalent  of 
potassium  hydroxide  develops  +18  Cal.,  and  the  salt  formed  is  insolu- 
ble and  highly  stable.  Addition  of  a  second  and  third  equivalent  of 
alkali  develops  a  further  quantity  of  +6  Cal.,  with  formation  of  bi- 
basic  and  tribasic  salts.  Freshly  precipitated  humic  acid,  when  left 
in  contact  with  its  mother  liquor,  rapidly  passes  into  the  same  condition 
as  the  air-dried  acid. 

Humic  compounds,  similar  to  those  which  exist  in  soils,  attain  their 
maximum  degree  of  hydration  in  presence  of  alkalis,  being  dehydrated 
in  presence  of  acids.  C.  H.  B. 

A  Furfurallevulinic  Acid.  By  A.  Ludwig  and  E.  A.  Kehrer 
(J5e?-.,  24,  2776 — 2778). — When  a   solution  of   levulinic    acid    (23-2 
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grams)  in  water  (300  c.c.)  and  one  of  sodium  hydroxide  (16  grams) 
in  water  (160  c.c.)  are  successively  added  to  furfuraldehyde  (liJ"2 
grams)  dissolved  in  99  per  cent,  alcohol  (200  c.c),  and  the  mixture 
is  heated  for  five  minutes  at  60°,  then  cooled  with  ice  and  carefully 
acidified  with  hydrochloric  acid,  a  precipitate  is  produced  which  is 
found  to  consist  of  a  crystalline  and  a  pulverulent  compound ;  these 
are  mechanically  sej^arated.  The  former  is  purified  by  crystallisation 
from  hot  ether,  and  forms  faintly  yellowish-coloured  prisms,  having  the 
composition  of  a  furfuraUevidinic  acid,  C10H10O4 ;  it  is  very  sparingly 
soluble  in  cold  water  and  boiling  light  petroleum,  readily  soluble  in 
hot  alcohol  or  ether,  and  very  easily  in  chloroform  and  benzene. 
The  silver  salt,  CioH904Ag,  is  not  very  sensitive  towards  light ; 
the  calcium  salt,  (CioH904)oCa  +  211^0,  crystallises  in  yellow  needles. 
The  acid  melts  at  113°  without  perceptible  decomposition,  but  after 
resolidification  at  8 — 9°  lower,  having  in  fact  then  the  same  melting 
point  as  the  above-mentioned  pulverulent  compound,  which  appears 
to  be  an  isomeride,  and  seems  also  to  be  produced  when  the  furfur- 
allevuliuic  acid  is  crystallised  from  boiling  water ;  this  may  be  due 
to  the  fact  that  in  the  latter  operation  the  acid  melts  prior  to  dis- 
solving.    Farther  experiments  are  in  progress.  A.  R.  L. 

Decomposition  Products  of  a-Hydroxy-acids.  By  H.  v.  Pech- 
MAX.v  (A7inalen,  264,  261 — 309). — An  exhaustive  investigation  of 
coumalinic  acid,  a  compound  obtained  by  treating  malic  acid  with 
concentrated  sulphuric  acid  (compare  Abstr.,  1881,  1121),  has  proved 
conclusively  that  it  is  a  derivative  of  an  unsaturated  lactone  (cou- 
malin),  and  that  its  constitution  is  expressed  by  the  formula 

C0<Q^g2^C-C00H. 

Coumalinic  acid  is  best  prepared  by  heating  anhydrous  malic  acid 
(50  gleams)  on  the  water-bath  with  a  mixture  of  concentrated  sulph- 
uric acid  (75  grams)  and  10 — 12  per  cent,  anhydrosulphuric  acid 
(75  grams)  ;  when  the  evolution  of  carbonic  oxide  ceases,  which  is 
usuallv  the  case  in  1|- — 2  hours,  the  solution  is  carefully  mixed  with 
ice  (200  grams),  kept  over  night,  the  precipitated  acid  separated 
by  filtration,  washed  with  ice-cold  water  until  almost  free  from  sulph- 
uric acid,  and  then  dried  on  porous  plates ;  the  acid  in  the  mother 
liquors  and  washings  is  extracted  by  shaking  six  times  with  ether. 
The  total  yield  of  the  crude  product  is  about  80  per  cent,  of  the 
theoretical,  but  it  contains  fumaric  acid  and  traces  of  trimesic  acid ; 
it  can  be  purified  by  dissolving  it  in  water  at  70 — 80',  shaking  the 
solution  with  animal  charcoal,  and  then  extracting  the  acid  with 
■ether.  It  crystallises  fi-om  methyl  alcohol  and  glacial  acetic  acid  in 
colourless  prisms,  turns  reddish  at  200°,  and  melts  at  205 — 210^  with 
decomposition ;  it  boils  at  about  218^  under  a  pressure  of  120  mm. 
with  partial  decomposition,  and  when  heated  carefully  it  gives  a 
sublimate  the  edges  of  which  have  a  characteristic  rose-colour.  It  is 
insoluble  in  chloroform,  benzene,  and  light  petroleum,  and  only 
sparingly  soluble  in  cold  water,  ether,  acetone,  and  ethyl  acetate,  but 
moderately  easily  in  methyl  alcohol,  glacial  acetic  acid,  and  alcohol ; 
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its  solution  in  ^^vatei'  and  dilute  acids  underg'oes  decomposition  on 
boiling,  -with  evolution  of  carbonic  anhydride  and  formation  of  ci'oton- 
aldehyde,  the  solution  turning  brown.  When  boiled  with  barium 
hydroxide,  it  is  decomposed  into  formic  acid  and  glutaric  acid  (m.  p, 
182 — 134°).  It  is  deconiposed  by  cold  alkalis,  and  it  reduces 
Fehling's  solution  and  ammoniacal  silver  nitrate  solution  (in  presence- 
of  soda)  on  boiling ;  with  boiling  acetic  anhydride,  it  gives  an  in- 
tense, brownish-red  coloration.  Small  quantities  of  coumalinic  acid 
are  most  easily  detected  by  converting  the  acid  first  into  the  methyl 
salt,  and  then  into  the  characteristic  anil  (m.  p.  140°)  pi-eviously  de- 
scribed {loc.  cit.)  ;  this  reaction  can  be  carried  out  with  as  small  a 
quantity  as  0'02  gram  of  the  acid,  if  it  is  not  very  impure.  All  the 
salts  of  coumalinic  acid  are  decomposed  on  boiling  with  water,  yielding 
a  carbonate  and  crotonaldehyde.  The  magnesinm  salt,  (C6H30i)2Mg 
+  6H;0.  crystallises  from  warm  water  in  colourless  prisms ;  the 
zinc  salt  (+  6H2O)  also  crystallises  very  well.  The  barium  salt, 
(C6H304)2Ba  +  2H2O,  is  a  slightly  coloured,  crystalline  powder,  more 
readily  soluble  than  the  salts  just  described.  The  silver  salt  is  colour- 
less, but  turns  black  on  exposure  to  light  in  a  dry  condition.  The 
mercuro2(s  salt  is  a  colourless,  gi-anular  compound.  The  salts  of  the 
alkalis  are  very  readily  soluble  in  water,  but  more  sparingly  in 
alcohol.  A  5  per  cent,  solution  of  the  barium  salt  gives  precipitates 
with  ferric  chloride  and  with  bismuth  nitrate,  but  not  with  solutions 
of  copper,  cadmium,  lead,  manganese,  or  mercuric  salts.  The 
methyl  salt  (Zoc.  cit.)  boils  at  178 — 180°  under  a  pressure  of  60  mm., 
and  at  250 — 260°  under  the  ordinary  atmospheric  pressure  without 
appreciable  decomposition ;  it  ciystallises  well  from  hot  water,  &c., 
melts  at  73 — 74°,  and  is  decomposed  by  water  and  alkaline  carbonates 
(see  below).  The  ethjl  salt,  CsHsOiEt,  prepared  by  treating  the 
acid  with  alcohol  and  sulphuric  acid,  melts  at  36°,  boils  at  262 — 265°,. 
and  resembles  the  methyl  salt  in  its  behaviour  with  solvents ;  when 
treated  with  aniline,  it  is  converted  into  a  yellow,  crystalline  anil^ 
which  melts  at  121".  The  chloride,  CjHjOo'COCl,  is  formed  when 
crude  coumalinic  acid  is  moistened  with  phosphorus  oxychloride, 
and  then  warmed  with  phosphoi'us  pentachloride  on  the  water-bath, 
an  energetic  reaction  taking  place ;  it  boils  at  about  180°  under 
a  pressure  of  80  mm,,  and  the  distillate  solidifies  on  cooling  to  a  mass 
of  ciystals,  which  could  not,  however,  be  obtained  free  from  phos- 
phorus. 

The  formation  of  coumalinic  acid  from  malic  acid  is  due  to  the 
intermediate  production  of  forraylacetic  acid  ;  this  is  proved  by  the 
fact  that  ethyl  sodioformylacetate  (compare  Wislicenus,  Abstr.,  1888, 
129)  is  readily  converted  into  coumalinic  acid  on  treatment  with  con- 
centrated sulphuric  acid.  The  sodium  derivative  just  referred  to  is 
without  doubt  a  derivative  of  ethyl  formylacetate,  as,  when  treated 
with  resorcinol  in  presence  of  sodium  ethoxide,  it  yields  umbelliferon, 
just  as  resorcinol  and  ethyl  acetoacetate  give  y3-methylumbelliferon. 

P-Nitrosopropionic  acid  {oximidoformylacetic  acid), 

noh:ch-ch2-cooh, 

is  obtained  when  dilute  (1  :  5)  soda  (140 — 150  c.c.)  is  gradually  added 
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to  a  well-cooled  mixture  of  coamalinic  acid  (20  grams),  hydroxyl- 
araine  hydrochloride  (20  grams),  and  water  (100  c.c.),and  the  solution 
then  carefully  warmed  on  the  water-bath  for  10 — 20  minutes  ;  after 
cooling,  sulphiiric  acid  is  added  until  the  solution  colours  tropaeoline 
paper  violet,  and  the  product  is  then  exti'acted  with  ether.  It  separates 
from  ether  in  colourless  crystals,  melts  at  117 — 118°  with  decomposi- 
tion, and  is  readily  soluble  in  water  and  alcohol,  but  only  sparingly  in 
ether,  and  insoluble  in  chloroform,  benzene,  and  light  petroleum  ;  it  is 
decomposed  by  sodium  carbonate  and  by  boiling  water,  with  evolution 
of  carbonic  anhydride,  and  it  reduces  Fehling's  solutionandammoniacal 
silver  nitrate  solution  on  warming.  In  its  aqueous  solution,  copper 
acetate  produces  a  light-blue,  crystalline  precipitate,  and  ferric  chloride 
a  reddish-brown  coloration ;  when  warmed  with  acetic  chloride  in 
ethereal  solution,  it  is  converted  into  a  compound  which  crystallises  in 
colourless  prisms,  melts  at  144 — 145''  with  decomposition,  and  gives 
a  wine-red  coloration  with  an  alcoholic  solution  of  ferric  chloride. 
When  the  acid  is  kept  for  a  long  time,  it  is  transformed  into  a  porous, 
hygroscopic  substance,  which  is  insoluble  in  ether  and  alcohol.  The 
molecular  weight  of  /3-nitrosopropionic  acid  was  determined  by 
Kaoult's  method,  and  found  to  be  in  accordance  with  the  molecular 
formula  given  above;  that  it  has  the  constitution  assigned  to  it  is 
proved  by  the  following  facts: — 1.  When  boiled  w4th  dilute  sulphuric 
acid,  it  is  decomposed  into  hydroxylamine,  acetaldehyde,  and  carbonic 
anhydride.  2.  On  reduction,  it  is  converted  into  /3-amidopropionic 
acid  (/3-alanine),  which  can  be  easily  isolated  in  the  form  of  the 
sulphone  described  below. 

The  most  plausible  explanation  of  the  formation  of  /3-nitrosoprop- 
ionic  acid  from  coumalinic  acid  is  that  the  latter  is  first  converted 
into  formylglutaconic  acid,  COOH-CH:CH-CH(CHO)-COOH,  by 
direct  comibination  w^ith  1  mol.  HoO  ;  this  hypothetical  intermediate 
product  probably  underq-oes  intramolecular  change  into  a  compound 
of  the  constitution  CObH-CH,-CH:C(CHO)-COOH,  which  is  then 
decomposed  into  2  mols.  of  formylacetic  acid  by  combination  with  a 
second  molecule  of  water. 

BenzenesuIphone-(3-alanine,  S02Ph-N"H-CH2'CH2'COOH,  is  obtained 
when  /3-nitrosopropionic  acid  is  i-educed  with  sodium  amalgam,  and 
the  crude  product  shaken  Avith  soda  and  benzenesnlphonic  chloride ; 
it  crystallises  from  water  in  colourless  plates  or  prisms,  melts  at 
111 — 112°,  and  is  readily  soluble  in  most  ordinary  solvents  except 
cold  water. 

Methyl  dihydrogen  trimesate,  CioHgOe,  is  easily  obtained  by  treating 
methyl  coumalinate  with  dilute  soda  (1  mol.)  at  the  ordinary  tem- 
perature, and  then  acidifying  the  solution ;  on  keeping  for  a  long 
time,  the  product  is  deposited  in  colourless  prisms,  and  can  be  recrys- 
tallised  from  boiling  water.  The  yield  is  30—40  per  cent,  of  the 
methyl  coumalinate  employed.  It  crystallises  with  1  mol.  H2O,  which 
is  expelled  at  105°,  melts  at  205—208°,  and  is  readily  soluble  in 
alcohol  and  ether.  When  methyl  coumalinate  is  kept  for  some  days 
in  contact  with  water,  it  is  partially  transformed  into  methyl  di- 
hydrogen trimesate  ;  free  coumalinic  acid,  on  the  other  hand,  seems 
not  to   give  trimesic  acid,  even  on  treatment  with  alkalis.     Trimesic 
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acid  melts  at  about  345 — 350°  (in  an  air-batb) ;  its  etbjl  salt  crystal- 
lises in  long,  lustrons  prisms  melting  at  133°,  and  tbe  metbyl  salt  in 
slender,  lustrous  needles  melting  at  144°. 

Coumalin,  CH-^p-rr.  -^tt^O,  can  be  obtained  by  the  dry  distillation 

of  mercurous  coumalinate  in  an  atmosphere  of  hydrogen ;  the  yield  is 
about  30  per  cent,  of  the  theoretical.  It  is  a  colourless  oil  of  sp.  gr. 
1"20006,  19'5°/4°,  but  it  gradually  darkens  on  exposure  to  the  air ;  it 
solidities  on  cooling  to  a  mass  of  crystals  which  melt  at  5°.  It  boils 
at  120°,  under  a  pressure  of  30  mm.  without  decomposition,  and 
under  the  ordinary  atmosplieric  pressure  (717  mm.)  at  206 — 209^ 
•svith  slight  decomposition ;  it  is  miscible  with  all  ordinary  solvents, 
but  it  sepai*ates  from  its  aqueous  solution  on  the  addition  of  potassium 
carbonate.  It  is  not  acted  on  by  boiling  water,  but  it  is  decomposed 
by  alkalis  with  formation  of  crotonaldehyde  and  carbonic  anhydride. 

F.   S.  K. 

Orthocyanobenzyl  Chloride  and  Orthocyanobenzal  Chloride. 
By  A.  Drory  {Ber.,  24,  2563— 2574).— Gabriel  and  Day  (Abstr.,  1890, 
1249),  by  the  action  of  concentrated  sulphuric  acid  on  orthocyano- 
benzyl thiocyanate,  have  obtained  a  compound,  CsH;XS,  which 
behaves  both  like  a  mercaptan  and  like  a  base.  The  author  has 
examined  the  corresponding  selenium  compounds. 

Orthocyanobenzyl  selenocyanate,  CX'CgHi'CHo'SeCX,  is  obtained  by 
mixing  an  alcoholic  solution  of  orthocyanobenzyl  chloride  with  an 
alcoholic  solution  of  potassium  selenocyanate,  and  heating  the  mixture 
in  a  reflux  apparatus  for  5 — ^  hour.  It  crystallises  from  benzene  in 
compact,  colourless,  rhombohedra  or  prisms,  melts  at  121°,  com- 
pletely decomposes  at  200°,  and  is  soluble  in  methyl  and  ethyl 
alcohol,  ether,  petroleum,  carbon  bisulphide,  acetone,  and  benzene. 

Selenophtlialimidine  (orthocyanobenzyl  selenomercaptan),  CsHTNSe, 
is  obtained  by  gi-adually  adding  orthocyanobenzyl  selenocyanate  (10 
grams)  to  concentrated  sulphuric  acid  (75  c.c).  Carbonic  anhydride 
is  evolved,  and  a  clear  solution  is  obtained.  The  mixture  is  poured 
into  iced  water,  excess  of  sodium  carbonate  added,  and  the  resulting 
emulsion  extracted  with  ether.  The  product  is  a  yellow  oil,  has  a 
nauseous  odour,  partially  solidifies  on  remaining  in  a  closed  vessel 
and  melts  again  at  30°.  It  is  soluble  in  chloroform,  petroleum, 
benzene,  alcohol,  and  ether,  decomposes  on  exposure  to  air,  yielding 
orthoc^'anobenzj-l  diselenide,  and  cannot  be  distilled  without  decom- 
position. It  dissolves  completely  in  acids,  is  precipitated  £rom 
solution  by  alkalis,  and  is  again  dissolved  b}-  excess  of  alkali.  The 
salts  of  selenophtlialimidine  crystallise  well  from  alcohol  in  pi^ismatic 
needles,  and  are  decomposed  on  evaporating  the  aqueous  solution  on 
the  water-bath.  The  hydrochloride  is  sparingly  soluble  in  Avater  and 
alcohol,  and  is  obtained  in  long,  flat,  prismatic  needles  by  evaporating 
an  aqueous  solution  in  a  vacuum  over  sulphuric  acid.  The  platinv- 
chloride  is  precipitated  as  an  orange-yellow,  insoluble,  and  infusible 
powder.  The  picrate  is  obtained  as  an  intensely  yellow,  crystalline 
precipitate,  is  sparingly  soluble  in  alcohol,  and  decomposes  at  170° 
without  melting.  The  hydrobroruide  crystallises  in  colourless,  pris- 
matic  needles,   and  melts  at   264°.     The  sulphate  crystallises   from 


ORGANIC  OHEMISTKY.  1461 

water  in  slender,  silky  needles,  melts  at  145 — 150°  witli  frothing,  and, 
on  boiling  its  aqueous  solution,  decomposes  yielding  selenophtbalide. 

SelevopUthalimidine  periodide,  CgHgNSeL,  is  obtained  by  heating 
orthocyanobenzyl  selenocyanate  (5  grams)  with  hydriodic  acid  (20c.c. ; 
sp.gr.  =  1*70)  for  five  hours  at  100".  The  product  is  washed  with  ether 
and  crj'stallised  from  alcohol.  It  crystallises  in  slender,  dark-violet 
needles,  melts  at  223^  with  decomposition,  and  is  sparingly  soluble  in 
boiling  alcohol,  and  almost  insoluble  in  all  other  solvents. 

Orthocyanobenzyl  methyl  selenide,  CX'CsHi-CHo'SeMe,  is  obtained  by 
the  action  of  methyl  iodide  (2  grams)  on  a  solution  of  selenophthal- 
imidine  hydrochloride  (4  grams)  in  alcoholic  potash.  The  product  is 
distilled  with  steam  and  extracted  with  ether.  It  is  a  yellowish- 
brown  oil,  has  an  unpleasant  odour,  and  distils  at  180 — 200''  without 
decomposition. 

Orthocyanohenzyl  diselemde,  (CXC6H4*CHo)oSeo,  is  obtained  Avhen  a 
solution  of  a  salt  of  the  compound  Cs,H;NSe  is  treated  with  sodium 
hydroxide  and  extracted  with  ether.  It  crystallises  in  needles,  melts 
at  108 — 110°  with  decomposition,  and  is  soluble  in  methyl  and  ethyl 
alcohol,  benzene,  chloroform,  and  carbon  bisulphide. 

Selenophthalide,  C6H4<|  p^^^Se,  is  obtained  on  allowing  an  alcoholic 

solution  of  selenophthalimidine  to  remain  with  excess  of  potash  in  a 
warm  place  ;  ammonia  is  slowly  evolved,  and  on  distilling  the  mixture 
in  a  current  of  steam  an  emulsion  is  obtained  which  deposits  short, 
nacreous  needles  of  selenophthalide.  It  crystallises  from  alcohol  iu 
short,  colourless  leaflets,  melts  at  58°,  and  is  soluble  in  alcohol,  ether, 
and  benzene. 

When  orthocyanobenzyl  chloride  is  heated  to  boiling  in  a  reflux 
apparatus  with  copper  nitrate  and  water,  the  blue  colour  of  the  solu- 
tion remains  unaltered  ;  the  chloride,  however,  completely  dissolves, 
and  on  extracting  the  solution  with  ether,  phthalide  is  obtained.  Silver 
nitrate  has  the  same  action.  Gabriel  and  Otto,  however,  obtained 
phthalide  by  the  action  of  water  alone  on  orthocyanobenzyl  chloride 
(Abstr.,  1887,  1035),  and  the  author  points  out  that  as  the  colour  of 
the  above  copper  solution  remains  unaltered,  the  metallic  salts  are 
probably  without  action,  and  the  water  alone  is  necessary. 

Orthocyanohenzyl  bromide,  CN*C6H4*CH2Br,  is  obtained  by  leading 
bromine  vapour,  by  means  of  a  stream  of  carbonic  anhydride,  into 
boiling  orthotolunitrile.  It  is  easily  soluble  iu  alcohol,  ether,  benzene, 
petroleum,  &c.,  sparingly  in  water,  is  volatile  with  steam,  melts  at 
I'd",  distils  without  decomposition,  and  ciystallises  iu  the  monosym- 
raetric  system,  a:  b  :  c  =  1"5363  :  1  :  0'9G42  ;  j3  =  78°  5'. 

Orthophthalaldehydic  acid  (m.  p.  96°)  is  obtained  when  ortho- 
cyanobenzal  chloride  (2  grams)  is  heated  in  a  reflux  apparatus  with 
silver  nitrate  (4  grams)  and  water  (150  c.c). 

Orthocyanotriphenylmethane  is  obtained  as  follows  : — Aluminium 
chloride  (7  grams)  is  gradually  added  to  a  mixture  of  orthocyauo- 
henzal  chloride  (lU  grams),  and  benzene  (40  gi-ams),  and  the  mixture 
heated  on  the  water-bath  as  long  as  hydi^ogen  chloride  is  evolved.  The 
mixture  is  then  treated  Avith  dilute  hydrochloric  acid,  and  the  layer  ot 
benzene  Avhich  contains    the  product  diluted  with  ether,  separated, 
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dried  with  calcium  chloride,  and  distilled.  After  the  ether,  benzene, 
and  benzal  chloride  have  distilled,  an  oil  is  obtained  which  distils  at 
270 — 285°  under  20 — 30  nam.  pressure.  It  is  dissolved  in  absolute 
alcohol,  decolorised  with  animal  charcoal,  and  allowed  to  crystallise.  It 
forms  slender,  white  needles,  melts  at  89°,  and  is  soluble  in  methyl 
and  ethyl  alcohol,  ether,  chloroform,  acetic  acid,  and  benzene,  in- 
soluble in  petroleum  and  water.  When  hydrolysed  with  25  per  cent, 
alcoholic  potash,  it  yields  triphenylmethaneorthocnrboxyUc  acid;  this 
crystallises  from  acetic  acid  in  slender,  white  needles,  softens  at  158", 
and  melts  at  162°. 

Orthocijanocinnnmic  acid,  CN'C6H4*CH!CH*COOH,  is  obtained  by 
heating  cyanobenzal  chloride  (2  parts)  with  dry  sodium  acetate 
(1  part)  and  acetic  anhydride  (10  parts)  for  10  hours  at  180°.  The 
product  is  neutralised  Avith  sodium  carbonate,  the  unaltered  benzal 
chloride  removed  by  distilling  with  steam,  and  the  filtered  solution 
precipitated  with  hydrochloric  acid.  It  crystallises  from  alcohol  in 
slender,  colourless  needles,  melts  at  252°,  is  soluble  in  alcohol,  ether, 
acetic  acid,  chloroform,  and  benzene,  but  insoluble  in  water. 

E.  C.  R. 

Preparation  of  1 :  2  :  4-  and  1:3:  4-Dichlorotoluenes.    By  H. 

Erdmanx  (Ber.,  24,  2769— 2771).— 1  :  2  :  4-Dichlorotoluene  [Me  :  Cl.> 
:=  1  :  2  :  4]  is  best  prepared  from  metatolylenediamine  by  Sand- 
raever's  method.  A  solution  of  200  grams  of  cupric  chloride  in  a  litre 
of  hydrochloric  acid  (sp.  gr.  =  1"175)  is  boiled  with  150  grams  of 
copper  turnings  until  decolorised,  then  mixed  with  a  solution  of 
1  kilo,  of  metatolylenediamine  in  a  litre  of  hydrochloric  acid  diluted 
with,  a  litre  of  water,  and,  without  cooling,  treated  with  about  9  litres 
of  a  10  per  cent,  sodium  nitrite  solution  added  in  a  thin  stream  with, 
constant  stirring.  The  dichlorotoluene,  which  separates  as  a  heavy, 
black  oil,  is  steam-distilled,  and  freed  from  phenols  and  azo-derivatives 
by  washing  with  aqueous  soda,  drying  over  solid  potash,  and  after- 
wards distilling.  The  yield  amounts  to  45  per  cent,  of  the  theoi-eticaL 
Pure  1:2:  4-dichlorotoluene  boils  at  196 — 197'5°  (compare  Lellmann 
and  Klotz,  Abstr.,  1886,  452). 

1:3:  4-Dichlorotoluene  [Me  :  CL  =  1:3:4]  can  be  prepared  from 
metachloi*acetoparatoluidide  by  converting  it  into  the  crude  hydro- 
chloride (this  vol.,  p.  1466),  and  treating  this  by  Sandmeyer's  method. 
The  yield  of  dichlorotoluene  from  1  kilo,  of  paratoluidine  by  this, 
method  was  found  to  be  320  grams.  W.  P.  W. 

Artificial  Mineral  Lubricating  Oil.  The  Condensation  Pro- 
ducts of  Allyl  Alcohol  with  Methylbenzenes.  By  G.  Keaemer 
and  A.  Spilker  (Ber.,  24,  2785 — 2793). — In  a  previous  communication 
(this  vol.,  p.  206),  the  authors  have  described  the  compounds  obtained 
by  the  condensation  of  ciunamene  with  toluene,  xylene,  and  pseud o- 
cumene,  and  were  led  to  regard  them  as  derivatives  of  propane.  The- 
investigations  of  Koenigs  (this  vol.,  p.  208),  and  of  Liebermann  and 
Hartmann  (this  vol.,  p.  1484),  however,  make  it  more  probable  that 
the  compounds  in  question  are  ethane  derivatives,  the  methyl  radicles 
in  the   benzene  ring  taking  no  |[part  in  the  condensation.     Xylene- 
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cinnamene,  previously  described  as  phenyltolnylpropane,  must,  there- 
fore, be  regarded  as  phenylxylylethane,  CH^IePlrCfiHaMe.,.  At  the 
time  the  paper  on  the  condensation  of  cinnamene  with  xylene  was 
read,  the  hope  was  expressed  that  some  light  would  soon  be  thrown 
on  the  obscure  problem  of  the  formation  of  lubricating  oils  from 
petroleum,  on  account  of  the  resemblance  between  these  oils  and 
cinnamene  derivatives,  as  evidenced  not  only  by  the  behaviour  towards 
chemical  reagents,  but  also  by  the  fact  that  cinnamene  derivatives 
containing  methyl  radicles  in  the  benzene  ring  exhibit  the  property  of 
viscosity  in  a  marked  degree.  For  example,  phenylxylylethane  has  a 
viscosity  of  2'1,  compared  with  the  value  15  for  a  medium  lubricating 
oil  from  Alsatian  petroleum,  and  a  value  35  for  a  good  lubricating  oil 
from  Caucasian  petroleum. 

The  present  paper  deals  with  the  condensation  of  methylbenzenes 
with  allyl  alcohol  in  the  presence  of  sulphuric  acid.  To  bring  about 
the  condensation,  a  mixture  of  100  c.c.  of  pure  concentrated  sulphuric 
acid  and  50  c.c.  of  fuming  sulphuric  acid  is  gradually  added,  with 
vigorous  shaking,  to  a.  mixture  of  100  c.c.  of  anhydrous  allyl  alcohol 
with  1000  c.c.  of  pseudocumene  (xylene,  &c.),  and  precautions  are 
taken  against  rise  of  temperature  during  the  reaction.  After  remain- 
ing for  some  time,  the  sulphuric  acid  is  carefully  separated  from  the 
oil,  and  the  latter  mixed  with  a  few  drops  of  water  to  remove  the 
remainder  of  the  acid,  and  afterwards  successively  washed  with  dilute 
acid,  three  to  four  times  with  water  in  quantities  of  100  c.c,  then 
with  5  per  cent,  aqueous  soda  to  alkaline  reaction,  and  finally  with 
water  until  neutral.  During  the  washing,  a  difficulty  arises  from  the 
tendency  of  the  two  layers  to  form  a  stable,  white  emulsion — a  well- 
known  and  dreaded  occurrence  in  the  manufacture  of  lubricating  oil  ; 
this  can,  however,  be  overcome  by  the  addition  of  ether.  The  oil, 
after  washing,  is  freed  from  pseudocumene  (xylene,  &c.)  by  a  current 
of  steam  at  110 — 120";  the  temperature  is  then  raised,  and  at 
200 — 220°  a  thick,  colourless  oil  passes  over  with  the  steam,  leaving  a 
yellowish-brown,  resinous  substance,  which  very  slowly  distils  with 
steam  at  250°,  and  can  be  purified  by  fractionally  distilling  with  steam, 
extracting  with  ether,  &c. 

The  thick,  colourless  oil  obtained  from  pseudocumene  can  be  purified 
bv  again  distilling  with  steam  at  about  200°,  or  better  by  distillation 
in  a  vacuum.  It  has  the  composition  CjiHos,  giving  by  Raoult's 
method  numbers  which  agree  well  with  this  formula,  and  is  probably 
a  dimetliyldicumylmethane.  In  the  pure  state  it  boils  above  300°  at 
the  ordinary  pressure,  without  appreciable  decomposition,  and  in  the 
viscosimeter  gives  at  15°  the  value  775  (water  ^  1),  whilst  the  best 
Russian  lubricating  oil  gives  the  value  40  in  the  same  apparatus.  The 
resinous  product  of  the  reaction  has  the  composition  (CoiHo^,,,  and  by 
Raoult's  method  gives  as  a  mean  of  two  determinations  the  value  763 
for  the  molecular  weight.  The  yields  from  100  c.c.  of  allyl  alcohol 
were  122  grams  of  oil  and  90  grams  of  resin,  and  from  50  c.c.  of 
alcohol,  52  grams  of  oil  and  50  grams  of  resin. 

The  oily  product  of  the  condensation  of  allyl  alcohol  with  xylene 
has  the  composition  C10H24,  as  confirmed  by  a  determination  of  the 
molecular  weight  by  Raoult's  method.     It  is  significantly  less  viscous 
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than  the  corresponding  product  (containing  two  additional  methyl 
radicles)  from  pseudocumene,  and  gives  the  value  8*1  in  the  same 
viscosimeter.  The  yield  from  100  c.c.  of  allyl  alcohol  amounted  to  88 
grams  of  oil  and  50  gi'ams  of  resin. 

As  a  necessary  consequence,  it  would  follow  that  all  high  boiling 
fractions  of  petroleum  are  free  from  oxygen,  and  that  the  lubricating 
oils  are  poorer  in  hydrogen  than  the  less  viscous  paraffin  oils.  These 
conclusions  are  borne  out  by  analyses  of  a  commercial  lubricating  oil 
of  Caucasian  origin,  and  a  paraffin  oil  (viscosity  =  15)  from  Alsatian 
petroleum.  The  investigation  is  being  continued,  but  on  account  of 
the  difficulty  of  characterising  the  products,  rapid  progress  is  not  to 
be  expected.  W.  P.  W. 

Artificial  Musk.  By  A.  Baur  (Ber.,  24,  2832— 2843).— The 
artificial  musk  described  in  a  previous  communication  (Abstr.,  1890, 
1401)  was  regarded  as  trinitroisobutyltoluene.  It  is,  however,  a 
derivative,  not  of  isoprimary  but  of  tertiary  butyltoluene,  owing  to 
the  occurrence  in  the  preparation  of  the  hydrocarbon  of  an  intra- 
molecular change,  con-esponding  with  that  observed  by  Schramm  in 
the  case  of  the  condensation  of  benzene  with  isobutvl  bromide  by  the 
Friedel. Crafts  method  (Abstr.,  1889,  127). 

Tertiary  butyltoluene  is  easily  obtained  by  the  action  of  tertiary 
butyl  chloride  on  toluene  in  the  presence  of  aluminium  chloride.  It 
boils  at  185 — 187^,  and  agrees  in  properties  with  the  so-called  iso- 
butyltoluene.  The  sulphonic  acid,  prepared  by  warming  it  with  con- 
centrated sulphuric  acid,  forms  a  barium  salt,  (CiiHi3S03)2Ba  +  H2O, 
which  crystallises  in  white  scales,  and  dissolves  sparingly  in  cold 
water,  but  more  easily  in  hot  water,  and  in  50 — 60  per  cent,  alcohol. 
The  sulphonamide,  CiiHi5'S02lS'H2,  ciystallises  from  water  in  nacreous 
scales,  and  melts  at  94 — 95°.  Earlier  determinations  with  the 
sulphonamide  prepared  from  so-called  isobutyltoluene  gave  74 — 75°  as 
the  melting  point,  and  this  value  is  always  obtained  with  the  freshly- 
prepared  substance  ;  after  being  kept  for  some  hours,  the  melting 
point  is  found  to  have  risen  to  and  remains  constant  at  94 — 95°.  The 
tinnitrobutyltoluene  formed  by  the  nitration  of  tertiary  butyltoluene 
melts  at  96 — 97°,  and  is  identical  with  the  product  from  so-called 
isobutyltoluene. 

Xitrohutyltoluene,  CMe3*C6H3Me'X02,  is  obtained  by  slowly  adding 
fuming  nitric  acid  to  a  solution  of  tertiary  butyltoluene  in  acetic  acid. 
It  is  a  yellowish  oil  of  a  peculiar  and  slightly  unpleasant  odour,  boils 
at  160 — 162°  in  a  vacuum  without  decomposition,  and  is  readily 
volatile  with  steam.  On  treatment  with  excess  of  nitric  acid,  it  is 
converted  into  artificial  musk. 

Dinitrohutyltoluene,  CMe3-C6Ho^Ie(X02)2,  is  formed,  together  with 
the  mononitro-  and  trinitro-derivatives  when  tertiary  butyltoluene  is 
dissolved  in  well-cooled  nitric  acid  of  sp.  gr.  I'o.  On  distillation 
with  steam,  the  mononitro-derivative  passes  over  first,  and  then  a  mix- 
tui'e  of  the  mononitro-  and  dinitro-derivatives  distils  over,  leaving  a 
residue  of  the  trinitro-derivative  mixed  with  a  very  small  quantity  of 
.the  dinitro-compoand.  A  separation  of  the  dinitrobutyltolnene  can 
be  more  easily  effected  by  crystallising   out   the   greater  part   of   the 
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trinitrobntyltoluene,  repeatedly  distillinof  the  oil  in  a  vacuum,  and 
collecting  the  fraction  boiling  at  224 — 225°.  Dinitrobutyltoluene  is 
a  brown  oil  of  verv  impleasant  odour,  and  does  not  solidify  in  a 
freezing  mixture.  On  further  nitration,  it  is  converted  into  artificial 
musk. 

Trinitrobidyltoluene  (artificial  musk),  CMe:3*C6HMe(X02)3,  is  ob- 
tained when  tertiary  butyl  toluene  is  slowly  added  in  the  cold  to  five 
times  its  weight  of  a  mixture  of  1  part  of  nitric  acid  (sp.  gr.  =  I'o)  and 
2  parts  of  15  per  cent,  anhydi-osulphuric  acid,  and  the  mixture  after- 
wards heated  for  8 — 9  hours  on  a  water-bath.  It  crystallises  from 
alcohol  in  yelloAvish-white  needles,  melts  at  96 — 97°,  is  only  very 
slightly  volatile  with  steam,  and  has  a  powerful  odour  of  musk.  It 
is  insoluble  in  water,  but  it  dissolves  readily  in  alcohol,  ether,  benzene, 
chloroform,  and  light  petroleum.  With  naphthalene  in  alcoholic 
solution,  it  forms  a  compound  2CiiHi3(X02):i,CioH^,  which  crystal- 
lises in  large,  yellowish  scales,  melts  at  89 — 90°,  and  decomposes  into 
its  generators  on  warming  with  water.  Ti  initrobutyltoluene  is  not 
affected  by  treatment  with  alkalis  or  ammonia,  and  when  warmed 
with  an  excess  of  aniline  forms  a  compound  3CnHi3(N02)3,2!N'H2Ph, 
which  crystallises  from  the  excess  of  aniline  in  compact  forms,  and 
melts  at  64".  Of  the  four  possible  formula?  for  a  trinitrometabutyl- 
toluene,  the  author,  on  these  grounds,  excludes  the  three  containing 
two  nitro-radicles  relatively  in  the  ortho-position,  and  assigns  to  arti- 
ficial musk  the  remaining  formula 

[Me  :  CMe3  :  (X02)3  =  1:3:2:4:6]. 

Amidobutyltolueue,  C^Iea'CeHsMe'XHo,  is  formed  by  the  reduction 
of  nitrobutyltoluene  with  tin  and  hydrochloric  acid.  It  is  a  colour- 
less oil,  of  pleasant,  cumin-like  odour,  and  boils  at  245°.  The  acetyl 
derivative,  CnHi5*NHAc.  crystallises  from  alcohol  in  lustrous  scales: 
melting  at  162°,  and  the  benzoyl  derivative  in  small,  white  needles 
melting  at  167 — 168°.  It  is  therefore  identical  with  the  aniido-com- 
pound  obtained  by  Effront  (Abstr.,  1884,  899 ;  1885,  152)  by  heating 
isobutyl  alcohol  with  orthotoluidine  hydrochloride  at  280 — 300°,  and 
must  contain  the  amidogen  in  the  para-position  relatively  to  the 
tei'tiary  butyl  radicle. 

Amidodinitrobutyltohiene,  CMe3*C6HMe(N02)2'XH2,  is  obtained  when 
trinitrobntyltoluene  in  alcoholic  solution  is  reduced  with  the  theoreti- 
cal quantity  of  ammonium  sulphide.  It  crystallises  from  alcohol  in 
brownish-yellow  needles,  melts  at  125 — 126°,  and  is  insoluble  in 
w'ater.  The  hydrochloride  crystallises  in  brown  scales,  and  on  treat- 
ment in  alcoholic  solution  with  ethyl  nitrite,  gives  a  dinitrobutyltoluene, 
which  could  not  be  crystallised. 

Tertiary  lutylmetaxylene,  C6H3Me2'CMe3  [Mcs  :  CMca  =  1:3:  5], 
can  be  prepared  by  boiling  metaxylene  either  with  isobutyl  bromide 
or  tertiary  butyl  bromide  in  the  presence  of  aluminium  chloride.  It  is 
a  colourless  liquid  which  boils  at  200 — 202°  under  747  mm.  pressure,  and 
on  oxidation  with  nitric  acid,  yields  mesitylenic  acid,  and  with  chromic- 
acid,  trimesic  acid.  The  ^rt«i^?-o-derivative,  CMe3*C6Me2(]S'02)3,  crys- 
tallises from  alcohol  in  yellowish- white  needles,  melts  at  110°,  and  has 
a  strong,  musk  like  odour ;   the  ?u7ro- derivative,  CMe3•C6H2Me2•J^02^ 
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formed  by  addiBg  fumins:  nitric  acid  to  a  cold  acetic  acid  solution  of 
the  hydrocarbou,  crystallises  from  alcohol  in  white  needles  which 
melt  at  85°,  and  have  a  cinnamon-like  odour. 

Buti/lefhylbenzeiie,  CeHiEt-CMes,  is  formed  by  the  condensation  of 
ethylbenzene  and  isobutyl  bromide  in  the  presence  of  aluminium 
chloride,  and  is  separated  from  the  butyltoluene  and  butylbenzene 
produced  in  the  reaction  by  fractional  distillation  at  200 — 205°.  It 
resembles  butyltoluene  in  properties,  and  yields  a  f?-i7ii^ro-derivative, 
CMes-CfiHEt(IS^02):i,  which  is  more  soluble  in  alcohol  than  artificial 
musk,  and  has  a  strong,  musk-like  odour. 

Among  the  secondary  products  of  the  reaction  between  pure  toluene 
and  pure  isobutyl  bromide  in  the  presence  of  aluminium  chloride,  are 
butylbenzene,  butylxylene,  butylethylbenzene,  dibutylbenzene,  and 
dibutyltoluene,  and  these  siibstances  are  present  in  the  fraction 
170 — 200^,  which  was  formerly  used  instead  of  pure  tertiary  butyl- 
toluene in  the  preparation  of  artificial  musk.  W.  P.  W. 

Action  of  Chlorine  on  Acetoparatoluidide.  Preparation  of 
Metachloroparatoluidine.  By  H.  Ekdmaxn  (Ber.,  24,  2766 — 
2769). — Hitherto  metachloracetopai-atoluidide  has  been  prepared  by 
the  action  of  chlorine  on  acetoparatoluidide,  either  suspended  in  water 
(Wroblewsky,  Annalen,  168,  196),  or  in  dilute  aqueous  solution  at 
0°  (Lellmanu  and  Klotz,  Abstr.,  1886,  452),  and  in  both  cases  the 
}-ield  was  small  and  unsatisfactory.  It  can,  however,  be  obtained  in 
considerable  quantity  by  dissolving  acetoparatoluidide  (100  grams) 
in  hot  acetic  acid  (100  c.c),  and  passing  a  rapid  stream  of  chlorine 
(160  grams)  through  the  solution,  which  soon  becomes  boiling  hot. 
To  prevent  loss  of  chlorine,  three  flasks  j^laced  in  series,  and  con- 
taining the  quantities  given,  are  connected  with  the  chlorine  generator. 
The  metachloracetoparatoluidide  can  be  easily  freed  from  accom- 
panying resinous  matters,  and  crystallises  from  alcohol,  or  from  a 
mixture  of  chloroform  and  light  petroleum,  in  needles  melting  at 
111—112°. 

Metachloroparatoluidine  may  be  prepared  directlj-  from  the  chlorin- 
ation  product  by  distilling  off  the  acetic  acid,  boiling  the  residue 
with  20  per  cent,  hydrochloric  acid  in  a  reflux  apparatus  for  3 — 4  hours, 
and  afterwards  distilling  with  steam  to  remove  the  small  quantity  of 
chlorinated  cresol  formed  in  the  reaction.  On  cooling,  the  sparingly 
soluble  hydrochloride  separates  as  a  crj-stalline  mass,  whilst  the  more 
soluble  paratoluidine  hydrochloride  remains  in  the  mother  liquor. 
The  crystalline  hydrochloride  is  then  decomposed  with  aqueous  soda, 
and  the  base  freed  from  the  less  volatile  dichlorotoluidine  by  steam 
distillation.  The  yield,  under  these  conditions,  amounts  to  more  than 
400  grams  from  1  kilo,  of  commercial  paratoluidine,  and  the  product 
is  very  fairly  pure,  boiling  at  218 — 225°.  Metachloroparatoluidine, 
purified  by  conversion  into  its  sparingly  soluble  crystalline  nitrate,  is 
a  colourless  oil  which  boils  at  223 — 224°  (corr.),  and  crystallises  in  a 
freezing  mixture  in  lustrous,  snow-white  scales  melting  at  7°  ;  on 
'  exposure  to  air  and  light,  it  soon  becomes  coloured.  W.  P.  W. 
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r/.Phenoxypropylamine.  By  J.  Lohmaxn  {Ber.,  24,  2631 — 2641). 
— ri-Brumnpropyl  phemjl  ether,  CH2Br'CHo'CH..-0Ph,  is  formed,  to- 
gether with  a  small  proportion  of  trimethylene  diphenyl  ether,  when 
an  alcoholic  solution  of  trimethylene  bromide  (41  grams)  and  sodium 
phenoxide  (15  grams)  is  heated  in  a  reflnx  apparatusforabout  four  hours 
on  a  water-bath.  After  removal  of  the  alcohol  by  distillation,  the 
product  is  steam-distilled,  and  the  distillate  extracted  with  ether  ;  the 
residue  left  after  evaporation  of  the  ether  is  freed  from  phenol  by 
extraction  with  dilute  aqueous  soda,  and  from  trimethylene  bromide 
by  fractional  distillation.  The  yield  amounts  to  about  40  per  cent,  of 
the  theoretical.  The  ether  is  an  oil  which  boils  at  246 — 256°  with 
decomposition,  and  dissolves  in  most  solvents  except  water. 

'•{-Phenvxypropylphthalimide,  CsHjOoiN-CsHs'OPh,  is  obtained  by 
heating  equal  weights  of  7-broraopropyl  phenyl  ether  and  potassium 
phthalimide  at  220°  for  an  hour.  It  crystallises  from  alcohol  in  white 
needles,  melts  at  88°,  and  is  easily  soluble  in  most  solvents.  When 
heated  with  concentrated  hydrochloric  acid  at  180 — 185°  for 
4 — 5  hours,  it  is  decomposed  into  a  mixture  of  phthalic  acid,  phenol, 
and  7-chloropropyl amine  hydi-ochloride. 

rj-Bhenoxypropylphthalamic  acid,  OPh-CsHs-NH-CO-CsHi-COOH,  is 
obtained  by  boiling  7-phenoxypropylphthalimide  with  dilute  aqueous 
potash  until  dissolved,  pouring  the  solution  into  cold  water,  and 
acidifying  with  hydrochloric  acid.  It  is  a  white,  crystalline  powder 
which  melts  at  134°,  is  insoluble  in  almost  all  solvents  except  alcohol, 
and  regenerates  the  imide  on  boiling  with  alcohol.  When  heated 
with  5 — 6  times  its  weight  of  hydrochloric  acid  in  a  reflux  apparatus 
for  about  an  hour,  it  decomposes  into  phthalic  acid  and  7-phenoxy- 
propylamine  hydrochloride.  ^{-Phenoxypropylamine,  OPh'CsHg-NHo, 
is  a  colourless  oil  which  boils  at  241 — 242°  under  7'6^>  mm.  pressure, 
and  readily  absorbs  carbonic  anhydride  from  the  air.  The  hydro- 
chloride, CgH,3N0,HCl,  crystallises  from  alcohol  in  lustrous,  pale- 
yellow  scales,  and  melts  at  168°  ;  the  picrate  and  platinochloride, 
(C9Hi3NO)2,H2PtCl6,  are  crystalline.     The  benzoyl  derivative, 

OPh-CsHe-NHBz, 

crystallises  from  alcohol  in  white  needles  melting  at  118°,  and  the 
carbamide,  OPh-CsHs-NH-COXHs,  in  silvery  scales  melting  at  114°. 

<^(-T)iphenoxypropylamine,  (OPh'CaHe)^^"!!,  is  formed,  together  with 
a  small  quantity  of  7-phenoxypropylamine  when  7-bromopropyl 
phenyl  ether  (12  grams)  is  digested  with  10  per  cent,  alcoholic 
ammonia  (15 — 20  c.c.)  at  100"  for  2 — 3  hours.  It  is  an  oil  boiling  at 
above  300°.  The  hydrochloride,  CisHjaNOa.HCl,  crystallises  from 
alcohol  in  transparent  needles,  melts  at  206°,  and  is  very  sparingly 
soluble  in  water.  The  nitrosamine,  CisHsiO.N-XO,  crystallises  from 
alcohol  in  pale-yellow,  lustrous  scales,  melts  at  60 — 61°,  dissolves 
readily  in  most  solvents  except  water,  and  decomposes  into  7-diphen- 
oxypropylamine  and  ammonia  on  I'eduction  in  alcoholic  solution  with 
zinc-dust. 

ri-Phennxyprofylaniline,  OPh-CaHg'I^HPh,  is  ])repared  by  heating 
7-bromopropyl  phenyl  ether  (12  gi-ams)  with  aniline  (15  grams)  for 
about  two  hours  on    a  water-bath,  and  subsequently  removing  the 
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excess  of  aniline  bj  steam  distillation.  It  is  a  brown  oil  of 
basic  odour,  and  boils  at  above  300°,  dissolves  in  most  solvents  with 
the  exception  of  water,  and  on  standing  solidifies  to  a  mass  which 
melts  at  32°.  The  hydrochloride,  CisHnNO.HCl,  crystallises  front 
alcohol  in  needles,  melts  at  170°,  and,  when  warmed  with  water,  is 
partly  dissolved  and  partly  decomposed  into  the  base  and  hydrochloric 
acid. 

r/-PhenoxybutyronitriIe,  OPh-CaHo'CN,  is  obtained  when  7-bromo- 
propyl  phenyl  ether  (20  grams),  alcohol  (180  c.c),  and  a  solution  of 
potassium  cyanide  (18  grams)  in  water  (36  c.c.)  are  heated  together 
for  3 — 4  hours  in  a  reflux  apparatus.  It  crystallises  in  Avhite  needles, 
melts  at  45 — 46°,  boils  at  287 — 289°,  and  dissolves  easily  in  the  ordi- 
nary .solvents.  On  hj-drolysis  with,  concentrated  hydrochloric  acid  at 
100°,  it  is  converted  into  r/.phenoxyhutyric  acid,  OPh-CsHe'COOH, 
which  crystallises  from  light  petroleum  in  silvery  scales,  melts  at  60°, 
and  is  insoluble  in  water,  sparingly  soluble  in  hydrochloric  acid,  light 
petroleum,  and  carbon  bisulphide,  and  easily  soluble  in  alcohol,  ether, 
chloroform,  and  benzene.  When  dissolved  in  5 — 6  times  its  weight  of 
cold  concentrated  sulphuric  acid,  and  left  for  5 — 6  hours,  the  nitrile 
undergoes  both  hydrolysis  and  sulphonation  with  the  prodiiction  of 
sulpho-'i-phenoxyhidyramide,  SOaH-CGHi'O'CsHe'COXHo.  This  sub- 
stance melts  at  21 1'',  can  be  crystallised  from  water,  is  insoluble  in 
alcohol,  benzene,  chloroform,  &c.,  and  yields  salts  on  treatment  with 
carbonates. 

Trimethyleve  diphenyl  ether,  OPh-CHo-CHo-CH,-OPh,  formed  as  a 
secondary  product  in  the  preparation  of  7-bromopropyl  phenyl  ether, 
crystallises  from  alcohol  in  lustrous  scales,  melts  at  61°,  does  not 
volatilise  with  steam,  and  is  readily  soluble  in  most  solvents. 

^l-Phenoxy propyl  alcohol,  OPh-CoHi'CHo-OH,  prepared  by  treating  a 
hot  aqueous  solution  of  -Y-phenoxypropylamine  hydrochloride  with  a 
hot  solution  of  sodium  nitrite,  is  an  oily  liquid  boiling  at  240 — 250° 
under  764  mm.  pressure. 

Trimethylene  phemjl  methyl  ether,  OPh'CsHg'OMe,  is  obtained  when 
7-bromopropyl  phenyl  ether  is  boiled  with  the  calculated  quantity  of 
sodium  methoxide  in  methyl  alcohol  solution  for  2 — 3  hours  in  a 
reflux  apparatus.     It  is  an  oily  liquid  boiling  at  230 — 231°. 

Trimetlnjlene phenyl  ethyl  ether,  OPh-CsHg-OEt,  formed  by  boiling 
7-bromopropyl  phenyl  ether  with  alcoholic  potash  for  two  hours  in  a 
reflux  apparatus,  is  a  colourless,  oily  liquid  of  pleasant  odour,  and 
boils  at  328 — 330°  under  760  mm.  pressure.  W.  P.  W. 

Products  of  the  Action  of  Aromatic  Carbodiimides  on 
Orthodiamines.  By  A.  Keller  {Ber.,  24,  2498 — 2525). — Accord- 
ing to  the  investigations  of  Dahm  and  Gasiorowski  (Abstr.,  1887, 
247),  and  of  Moore  (Abstr.,  1889,  983;  1890,  246),  orthodiamines 
combine  with,  carbodiphenylimide  and  carbodiparatolylimide  in 
molecular  proportions.  The  author  in  continuing  Moore's  experi- 
ments has  obtained  results  differing  considei*ably  from  those  of  the 
latter  investigator,  and  has  therefore  repeated  the  whole  of  the  work 
with  the  following  results  : — 

Carbodiphenylimide     and     orthophenylenediamine    were     heated 
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together  in  molecular  proportion  for  five  minutes  at  210 — 220°,  and 
the  product,  which  smells  strongly  of  aniline,  distilled  in  a  current  of 
steam.  The  distillate  contains  aniline  in  considerable  quantity, 
whilst  the  residue,  after  recrystallisation  from  benzene  or  alcohol, 
forms  white  needles  or  prisms,  and  melts  at  190°.  It  has  the  compo- 
sition CisHiiNa,  and  appears  to  he  phenylorthophenyleneguanidine,  its 
formation  being  represented  as  follows  : — 

^«^^<NH:   +  ^<NPh  =   CsH,<|g>C:XPh  +  PhXH,. 

It  crystallises  from  alcohol,  when  the  .solution  is  allowed  to  evaporate 
slowly,  in  thick,  apparently  monosymmetric  prisms,  is  almost  inso- 
luble in  water  and  light  petroleum,  sparingly  soluble  in  ether,  and 
readily  in  alcohol.  It  distils  with  .slight  decomposition  at  440 — 4ioO^ 
but  may  be  volatilised  unchanged  under  ;-i0  mm.  pressure,  and  has 
then  a  vapour  density  corresponding  with  the  above  formula.  It 
is  a  very  stable  substance,  and  is  only  attacked  by  hvdrochloric 
acid  at  300°.  The  hydrochloride,  C,3H,iX3,HCl,  forms  long,  white, 
hair-like  needles,  and  is  soluble  in  water  and  alcohol ;  the  platino- 
chloride,  (Ci3HnN3)2,H2PtCl6,  is  a  pale-yellow,  crystalline  powder, 
almost  insoluble  in  water;  the  sulphate,  (Ci. 1111X3)2,112804,  crystal- 
lises in  long,  hair-like  needles,  and  is  slightly  soluble  in  cold,  readily 
in  hot  water  and  in  alcohol ;  the  acetyl  compound,  C13H10N3AC,  is 
unstable,  and  crystallises  from  benzene  in  fascicular  aggregates 
of  prisms  melting  at  160° ;  and  the  dihenzoyl  compound,  C13H9N3BZ2, 
crystallises  in  fascicular  aggi'egates  of  white,  lustrous  needles,  and 
melts  at  171°.  If  the  base  is  dissolved  in  acetic  acid  and  mixed 
with  an  aqueous  solution  of  potassium  nitrite,  a  pale-yellow,  crystal- 
line precipitate  of  the  /n'froso-compound  CisHioXg-XO  is  formed, 
which  separates  from  all  solvents  as  an  oil,  and  shows  Liebermann's 
reaction. 

As  the  phenylorthophenyleneguanidine  contains  two  imido-groups, 
it  appeared  probable  that  it  would  combine  with  phenyl  isocyanate 
forming  a   double   cai-bamide.      This  reaction  does  in  all  probability 

take  place,  but  the   product  at  once  loses  aniline,  forming  the  com- 

-|^ 00 

pound  C6Hi<^>C:X'Ph-^Q>XPh,  which  crystallises  from  alcohol 

in  thin,  lustrous,  white  needles,  melts  at  264 — 266°,  is  insoluble  in 
water  and  light  petroleum,  but  soluble  in  alcohol  and  benzene. 

According  to  Moore  {loc.  cit.),  2  mols.  of  carbodiphenylimide  also 
unite  directly  with  1  mol.  of  orthopbenylenediamine,  forming  the 
compound  C6H4X2[C(XHPh)2]2 ;  the  author  finds,  however,  that  the 
products  of  the  reaction  are  aniline,  phenylorthophenyleneguanidine, 
and  triphenylguauidine  (m.  p.  144").  If,  on  the  other  hand,  phenyl- 
orthophenyleneguanidine is  ti'eated  with  a  second  molecule  of  carbo- 
diphenvlimide  at   210'',  the  compound  diphenylamidomethylenephenyl- 

orthophenyleneguanidine,   C6H4<y>C'.yPh>C(XHPh)2,   is    formed, 

which  crystallises  from   alcohol  in  white  needles  and  melts  at  188°  ; 
the  yield  is   small,   OAving    to    the  secondary   reactions   which   take 
VOL     LX.  ^  / 
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place.  If  carbodiparatolylimide  is  substituted  for  carbodiphenyl- 
imide,  the  corresponding  faratolyl  derivative  is  obtained ;  it  crystal- 
lises in  wbite  needles  and  melts  at  185 — 187°. 

NH 

ParatolylorthopJienyleneguanidine,  C6H4<^-^ttt^C.N*C7H7,  is  •  ob- 
tained on  heating  together  orthophenylenediamine  and.  carbodipara- 
tolylimide ;  it  crystallises  from  alcohol  in  short,  thick,  slightly 
brownish  tablets,  melts  at  209°,  and  dissolves  readily  in  boiling 
alcohol  and  acetic  acid,  scarcely  at  all  in  water.  The  hydrochloride, 
CuHis^s^HCl,  forms  white  needles,  soluble  in  hot  water  and  cold 
alcohol  ;  the  plat inochloride,  (CuH,3N3)3,H2PtCl6,  is  a  pale-yellow, 
microcrystalline  precipitate  ;  the  sulphate,  (CuB[i3N3)2,H2S04,  crystal- 
lises in  long,  white  needles  ;  the  acetyl  compound,  CuHjoNsAc,  forms 
unstable,  white  needles  and  melts  at  152°  ;  and  the  dihenzoyl  com- 
pound, CuHuI^sBzo,  crystallises  in  long,  lustrous  prisms,  melting  at 
191°.  The  m^roso-compound,  CuHijNs'ISrO,  forms  yellow,  crystalline 
flakes,  and  commences  to  decompose  at  90°. 

Paratolylorthophenyleneguanidine  combines  with  phenyl  isocyanate, 

forming  the  compound  C6H4<^^>C;NC7H7p^>]S'Ph,  which  crystal- 
lises in  small  needles  and  melts  at  252 — 254°.  With  carbodipara- 
tolylimide, the  base  yields  the  compound 


C6H,<g>C:NC7H7>  C  (NH-C7H7)2, 

which   separates  from   boiling  alcohol   in  short  needles    melting   at 

187-5—188°. 

Phenylorthotoluyleneguanidine,      C7H6<^-^-pT^C!NPh,     is     obtained 

together  with  aniline  by  heating  orthotoluylenediamine  with  carbodi- 
phenylimide  in  molecular  proportion.  It  crystallises  from  alcohol  in 
short,  white  needles,  and  from  benzene  in  prisms,  and  melts  at 
166 — 167°  ;  the  hydrochloride,  Ci4H|3iSr3,HCl,  forms  long,  white, 
elastic,  silky  needles  ;  the platiiwchloride,  (CuHi3]Sr3)2,H2PtCl6  +  SHaO, 
large,  orange-yellow  tablets  ;  the  sulphate,  (CuHi3iSr3)3,H2S04,  long, 
white,  lustrous  needles  ;  the  acetyl  compound,  C14H12N3AC,  white 
needles,  melting  at  144 — 147° ;  the  dibenzoyl  compound  fascicular 
aggregates  of  prisms,  melting  at  220 — 222°  ;  the  wtVroso-compound, 
CuHnNj-NO,  is  a  flocculent  precipitate,  melting  at  120 — 125°  with 
decomposition.  The  base  combines  with  phenyl  isocyanate  and 
carbodiphenylimide  to  form  the  compounds 

C7He<^>ciyphgg>yph  and  C7H6<^>c:yph>C(j^HPh)2, 

melting  at  230—234°  and  199—200°  respectively.  The  diparatohjl 
compound  corresponding  with  the  latter  melts  at  190 — 193°. 

Paratohjlorthotolmjleneguanidine,  C7H6<-j^TT>C!lSr-C7H7,  is  obtained 

by  heating  together  orthotoluylenediamine  and  carbodiparatolylimide  ; 
it  crystallises  from  alcohol  in  white  prisms,  and  melts  at  197 — 198°. 
The  hydrochloride,  CisHisNg.HCl,  forms  long,  white,  silky  needles  ; 
the  platinocUoride,  (C,3Hi5N3),,H2PtCl6,  orange-coloured  tablets  ;  the 


ORGANIC  CHEMISTRY.  1471 

sulphate,  (Ci5Hi5N3)2,H2S04  +  oHoO,  lustrous,  white  needles;  the 
acetyl  compound,  CisHuNaAc,  long,  Avhite  needles  melting  at 
148 — 149"  ;  the  dibenzoyl  compound,  C.sHiaiS'sBzo,  fascicular  aggre- 
gates of  white  needles  melting  at  198 — 201°;  the  7u7roso-compo'und, 
<J,.sHuN;,-NO,  commeaces  to  decompose  at  130°. 

Tolyitoluyleneguauidine  combines  with  phenyl  isocyanate,  yieldino- 

the    compound    C7H6<-j^> C:XC-H7^Q>]SrHPh,    which    crystallises 

from    alcohol   in    small    needles,    and    melts    at    230 — 233°.       With 

carbodiparatolylimide,    it   forms   C7H6<^>C!NC^7>C(NH-C7H:),, 

which  melts  at  208 — 210°;  the  corresponding  diphenyl  compound 
melts  at  174—176°.  H.  G.  C. 

Anilguanidine.  By  G.  Pellizzari  {Gazzetta,  21,  330—340). — 
Cyanamide  reacts  with  phenylhydrazine  hydrochloride  to  form  anil- 
guanidine hydrochloride, 

CN-NHo  +  NHs-NHPh  =  ^g  >C-N'H-NHPh. 

The  same  product  is  obtained  by  the  action  of  phenylhydrazine 
on  guanidine, 

(NH2>.C:NH  +  NHo-NHPh  =  NH3  +  ^^>C-NH-NHPh. 

Anihjuanidine  JiydrocMoride,  C7HioN'4,HCl,  is  obtained  by  boiling  a 
■solution  of  cyanamide  (18  grams)  and  phenylhydrazine  hydrochloride 
(60  grams)  iu  alcohol  (300  grams)  for  12  hours  ;  the  greater  part  of 
the  alcohol  is  then  evaporated,  very  dilute  hydrochloric  acid  added, 
and  the  solution  allowed  to  cool  after  expulsion  of  the  remaining 
alcohol.  The  salt  separates  in  reddish  crystals,  which,  on  recrystal- 
lisation  from  water,  form  yellowish,  acicular  crystals,  very  soluble 
in  hot  alcohol  and  water,  less  so  in  hydrochloric  acid.  It  melts 
with  decomposition  at  226°,  and  reduces  ammoniacal  silver  nitrate 
solution.  A  yield  of  50  per  cent,  is  obtained  by  the  above  method  ; 
the  mother  liquors  contain  another  base  not  yet  studied.  The  hydro- 
chloride may  also  be  obtained  by  gradually  heating  guanidine  carbon- 
ate with  phenylhydrazine  hydrochloride  to  180°,  the  crude  product 
being  crystallised  from  dilate  hydrochloric  acid.  The  yield  is,  howo- 
ever,  a  poor  one.  Anilgaanidine  platinochloride,  (C7HioN4)2,HoPtCl  , 
is  precipitated  in  minute,  yellowish,  prismatic  crystals  frequently 
twined  crosswise.  It  is  soluble  in  hot  water,  but  after  a  time  is 
reduced  with  separation  of  metallic  platinum.  The  carbonate, 
(C7HioN4)2,H2C03  +  H3O,  forms  minute,  white  scales,  Avhich  are  slowly 
coloured  red  on  exposure  to  the  air.  On  heating,  it  loses  ammonia  and 
water,  yielding  a  new  base  not  yet  investigated.  The  acetate, 
C7HioN4,C2Hi02,  is  obtained  in  small,  colourless  crystals  which  decom- 
pose at  195'' ;  it  is  very  soluble  in  alcohol. 

When  concentrated  potash  is  added  to  the  solution  of  the  hydro- 
chloride, the  free  base  separates  in  little  drops,  which  soon  solidify  to 

5/2 
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yellow,  Beedle-shaped  crystals.  It  changes  spontaneously  in  air,  and 
is  obtained  pure  only  with  great  difficulty. 

Ethyl  acetoacetate  reacts  with  anilgiianidine,  forming  a  closed 
chain  compound.  A  solution  of  anilguanidine  hydi'ochlorido 
(10  grams),  ethyl  acetoacetate  (7  grams),  and  sodium  carbonate 
(2"8  gi"ams)  in  alcohol  (50  c.c.)  is  boiled  for  seven  hours,  the  alcoholic 
solution  partly  evaporated,  dissolved  in  water,  and  acidified  with 
acetic  acid ;  on  cooling,  the  new  compound  (8  grams)  is  obtained. 
By  recrystallisation  from  alcohol,  it  may  be  obtained  in  white  crystals 
of  the  composition  CuHi^NiO,  which  on  heating  turn  red  and  slowly 
decompose  without  melting.  The  reaction  may  be  represented  by  the 
equation  CeH.oOa  +  C,HioN4  =  H^O  +  CoHeO  +  CuHioNiO;  the  product 

,    ,,     NH:C  -NH-CMe      ^,      ,.,  ^    .      . 

IS  probably     -^,',-^^^14-^    •     T-he  dibromo-derivattve, 
^  ^     Ph]^2H'C0-CH 

]SrH:C  -NH-CBrMe^ 
PhlSToH-CO-CHBr  ' 

is  obtained  on  bromination  in  glacial  acetic  acid  solution,  and  con- 
sists of  minute,  colourless  crystals,  insoluble  in  water  and  alcohol, 
slightly  soluble  in  acetic  acid,  and  decomposing  at  220 — 222°. 

The  efhyl  derivative,  CisHigK'iO,  is  obtained  on  treating  anilguanidine 
hydrochloride  with  ethyl  ethylacetoacetate  in  alcoholic  solution,  as 
spherical  aggregates  of  short,  thin,  yellow  prisms. 

When  a  mixture  of  ethyl  diethylacetoacetate  and  anilguanidine 
hydrochloride  is  treated  as  above,  no  reaction  occurs  even  when  the 
heating  is  continued  for  some  days.  '  W.  J.  P. 

Halogenated  Amines  of  the  Fatty  Series.  By  O.  Seitz 
(Ber.,  24,  2624 — 2631). — With  the  object  of  preparing  chlorinated 
amines  of  the  fatty  series,  the  author  has  treated  potassium  phthal- 
imide  with  various  chlorobromides  by  Gabriel's  method  (Abstr., 
1888,  439)  in  the  hope  that  the  more  reactive  bromine  would  alone 
be  eliminated  with  the  production  of  chlorethyl-  or  chloropropyl- 
phthalimide.  Trimethylene  chlorobromide,  however,  yields  a  mixture 
of  7-chloropropyl-  and  7-bromopropyl-phthalimide,  and  ethylene 
chlorobromide  in  like  manner  gives  a  mixture  of  chlorethyl-  and 
brometbyl-phtbalimide. 

Chlorethylphthalimide,  C8H402lN"*CH2*CH2Cl,  is  obtained  when 
potassium  phthalimide  is  heated  with  five  times  its  weight  of 
ethylene  dichloride  at  180 — 190°  for  three  hours.  It  crystallises 
from  carbon  bisulphide  in  colourless  needles,  melts  at  79 — 81°,  and, 
Avhen  heated  with  concentrated  hydrochloric  acid  at  180°  for 
four  hours,  yields  phthalic  acid  and  chloretln-lamine  hydrochloride. 
The  latter  can  be  crystallised  from  amyl  alcohol,  in  which  it  is  less 
soluble  than  in  the  ordinary  solvents,  and  melts  at  119 — 123°  ;  the 
picrate  and  platinochloride  of  the  amine  have  already  been  described 
{loc.  cit.). 

fi-Bromoproj^ylphtliaJimide,  CsHiOolN'CHo'CHBrMe,  is  formed  when 
a  mixture  of  allylphthalimide  (1"5  grams)  with  concentrated  hydro- 
bromic  acid  prepared  at  0°  (6  c.c.)  is  allowed  to  remain   in  a  stop- 
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pered  flask  for  24  hours  at  the  ordiaaiy  temperature.  It  sepax*ates 
Ironi  methyl  alcohol  as  a  silky,  felted,  crystalline  mass,  and  melts  at 
105°. 

/3-TJnocyanopropijlphthalimide,  CgH^OoiN'-CHo-CHMe-SCN',  is  pre- 
pared by  heating  /i-hromopropylphthalimide  with  alcoholic  potas- 
sium thiocyanate  at  170^  for  foiu'  hours.  It  dissolves  in  methyl 
alcohol,  cold  benzene,  and  acetic  acid,  but  less  readily  in  light 
petroleum,  and  melts  at  89 — 93°. 

/3-Mercaptupropylphtlialimide,  C8H402iN'CH2-CHMe*SH,  is  obtained 
Avhen  t3-broniopropylphthalimide  is  heated  with  alcoholic  potassium 
hydrosulphide  m  a  pressure  flask  for  one  hour  at  100°.  After  puriti- 
cation  by  conversion  into  its  mercury  salt,  it  crystallises  from  alcohol 
in  aggregates  melting  at  88°.  When  oxidised  by  the  addition  of 
iodine  to  its  alcoholic  solution,  it  is  converted  into  /S-diphthalimido- 
propijl  bisiilp/wJe,  (C8H402!N'CH2*CHMe)2So,  which  crystallises  in 
white  needles  and  melts  at  159 — 161°. 

The  action  of  aniline  on  /i-bromopropylphthalimide  is  essentially 
different  from  that  on  the  7-compound  (compare  Goldenring,  Abstr., 
1890,  976),  and  is  by  no  means  complete  at  150"^.  When  aniline 
(8  grams)  and  /3-bromopropylphthalim.ide  (9  grams)  are  heated 
together  on  a  sand-bath  for  20  minutes,  a  mixture  of  phthalanil,  as 
chief  product,  with  a  relativelv  small  proportion  of  /3-aniUdopropyl- 
phthalimide,  CgHiOolN-CHj-CIlMe-XHPh,  is  obtained.  The  latter 
crystallises  from  alcohol  in  beautiful  yellow  needles,  melts  at  93°,  and 
on  digestion  with  concentrated  hydrochloric  acid  at  190^,  is  decom- 
posed into  phthalic  acid  and  a  base,  probably  /S-anilidoprojDylenedi- 
amine,  iS'HPh-CHCCHo-XH.,).,  boiling  at  250—260°. 

W.  P.  W. 

Azoimide.  By  E.  Noelting  and  E.  Grandmougin  {Ber.,  24,  2546 — 
2547). — Curtius  has  shown  (this  vol.,  p.  56)  that  triazobenzene  or 
diazobenzeneimide  must  be  regarded  as  the  phenyl  salt  of  azoimide. 
In  view  of  the  stability  of  such  aromatic  salts,  there  appeared  little 
likelihood  of  eliminating  the  phenyl  group,  but  it  seemed  not  im- 
probable that  the  entrance  of  nitro-gi'oups  into  the  phenyl  residue 
might  render  the  elimination  more  easy,  just  as  is  the  case  with  chloro- 
benzene. 

An  experiment  with  diniti'otriazobenzene  has  shown  that  such  is 
really  the  case.  The  dinitio-compound  was  prepared  from  1:2:4- 
dinitraniline  by  diazotising,  converting  into  the  perbromide,  aud  treat- 
ing this  with  ammonia ;  by  the  action  of  alcoholic  potash,  it  is  con- 
verted, apparently  very  readily,  into  dinitrophenol  and  azoimide. 

H.  G.  C. 

Orthohydroxyazo-dyes.  By  J.  D.  Zibell  (Chem.  Cent,:,  1891,  ii, 
56 ;  from  Schweiz.  Wochenschr.  Pharm.,  29,  186 ;  compare  Abstr., 
1884,  742  and  1146). — The  author  finds  that  diazobenzene  chloride 
reacts  with  parahydroxybenzoic  acid  with  separation  of  the  carboxyl 
group,  foi'ming  phenylazophenol  and  phenyldiazophenol.  Diazosulph- 
acilic  acid  i-eacts  similarly,  forming  sodium  phenolazosulphanilate.  On 
the  other  hand,  the  azo-compounds  obtained  by  employing  ortho-  and 
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meta-livdroxybenzoic  acids  behaved  differently  from  one  another  when 
cotton  was  dyed  with  them,  only  that  obtained  from  orthohydroxy- 
benzoic  acid  adhering  to  the  fibre.  J.  W.  L. 

Thiocarbamides.  By  H.  Salkowski  (Ber.,  24,  2724—2729).— 
Symmetrical  dibenzylthiocarbamide,  CS(XH'CH2Ph)2,  maybe  readily 
obtained  by  heating  benzylamine  benzylthiocarbamate  at  125°  until 
hydrogen  sulphide  ceases  to  be  evolved ;  it  melts  at  148°,  not  at 
114°  as  stated  by  Strakosch. 

Benzyltldocarhamide,  XHo'CS'XH'CHjPh,  is  prepared  by  heating 
benzylamine  thiocyanate  at  110^  for  about  14  hours,  and  is  identical 
with  the  product  formed  by  the  action  of  alcoholic  ammonia  on 
benzylthiocarbimide  ;  it  is  soluble  in  61  parts  of  95  per  cent, 
alcohol,  crystallises  in  colourless,  concentric  needles,  and  melts  at 
164°.  Paterno  and  Spica  give  the  melting  point  as  101°,  and  state 
that  the  compound  is  readily  soluble  in  water ;  they  appear,  however, 
to  have  mistaken  benzylamine  thiocyanate  for  benzylthiocarbamide, 
since  the  latter  is  almost  insoluble  in  water,  and  the  former  melts, 
according  to  the  author,  at  95°. 

Paterno  and  Spica  have  made  a  similar  error  regarding  unsym- 
metrical  dibenzylthiocarbamide,  I^H2*CS'N^(CH2Ph)2,  which  they  ob- 
tained by  the  evaporation  of  benzylamine  hydrochloride  and  potassium 
thiocyanate  solutions ;  the  author  failed  to  detect  the  formation  of  any 
thiocarbamide  in  this  manner.  Dihenzylamine  thiocyanate  is  prepared 
by  dissolving  dihenzylamine  in  hot  dilute  thiocyanic  acid;  it  crystal- 
lises in  colourless,  lustrous  plates  melting  at  164 — 165°.  On  melting 
the  compound  and  heating  it  at  140°  for  several  hours,  unsynimetrical 
dibenzylthiocarbamide  is  formed;  this  is  insoluble  in  water,  and  is 
deposited  from  alcohol  in  small,  yellow  crystals  which  melt  at  141°. 

Contrary  to  the  statement  of  Clermont,  aniline  thiocyanate  is 
readily  converted  into  phenylthiocarbamide  by  dissolving  the  salt  in 
water,  evaporating  to  dryness,  and  heating  the  residue  for  2 — 3  hours 
on  the  water-bath.  The  conversion  of  methylamine  thiocyanate  into 
the  corresponding  thiocarbamide  has  not  as  yet  been  observed  by  the 
author. 

Methylthiocarbamide,  prepared  from  methylthiocarbimide  and 
alcoholic  ammonia,  melts  at  119 — 120°  instead  of  below  100"  as  usually 
stated  in  text  books. 

The  observations  of  0.  Hecht  regarding  symmetrical  dimethyl- 
thiocarbamide  are  confirmed. 

The  above  results  prove  that,  in  certain  cases  at  all  events,  the 
conversion  of  amine  thiocyanates  into  the  corresponding  thiocarb- 
amides is  independent  of  the  former  compounds  being  in  the  nascent 
state.  J.  B.  T. 

Derivatives  of  Bromopiperonal.  By  A.  Oelkeb  {Ber.,  24, 
2592— 2590).— Bromopiperonal,  CH.OoiCeMr-COH,  is  obtained  by 
adding  the  calculated  quantity  of  bromine  to  a  solution  of  piperonal 
in  carbon  bisulphide  in  the  presence  of  a  small  quantity  of  iodine. 
The  carbon  bisulphide  is  distilled  off  and  the  mass  boiled  with  alcohol. 
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On  cooling,  it  separates  in  long,  white  needles,  melts  at  129 — 130°, 
and  is  identical  with  the  compound  obtained  bj  Fittig  and  Mielk 
(Ammleii,  152,  39). 

Bromopiperonalphenylkydrazone  is  obtained  in  yellow,  nacreous 
scales  on  adding  phenylhydrazine  to  a  solution  of  the  above  com- 
pound in  dilute  acetic  acid.  It  melts  at  136°,  is  insoluble  in  water, 
and  easily  soluble  in  alcohol,  ether,  and  acetone. 

Bromopiperonaldoxime  is  obtained  by  adding  an  aqueous  solution 
of  hydroxylamine  hydrochloride  to  an  alcoholic  solution  of  bromo- 
piperonal.  It  forms  slender,  white  needles,  crystallises  from  alcohol, 
melts  at  168°,  is  insoluble  in  water,  but  easily  soluble  in  alcohol, 
ether,  and  benzene. 

Monotiitrnbromnpiperonal,  CH302!C6HBr(N02)'COH,  is  obtained  by 
adding  twice  the  theoretical  quantity  of  nitric  acid  (1'48)  to  a  cold 
solution  of  bromopiperonal  in  acetic  acid.  Heat  is  developed,  and  the 
solution  must  be  cooled  below  50^,  otherwise  the  action  becomes  too 
violent,  and  the  bromopiperonal  is  decomposed.  The  mixture  is 
poured  into  ice-cold  water,  and  the  pi'oduct  crystallised  from  alcohol. 
It  ci'ystallises  in  beautiful,  bright-yellow  needles,  melts  at  90°,  and  is 
soluble  in  all  the  ordinary  solvents  except  water.  When  treated  with 
acetone  and  caustic  soda,  the  mixture  becomes  red,  and  an  indigo- 
compound  is  not  formed  ;  hence  the  author  is  inclined  to  believe  that 
the  nitro-group  is  in  the  meta-position  with  respect  to  the  aldehyde 
group.  However,  dinitrobromopipei-onal,  in  which  one  nitro-group 
must  be  in  the  ortho-position  relatively  to  the  aldehyde  group, 
behaves  in  a  similar  way,  and  does  not  yield  an  indigo  compound  with 
acetone  and  alkali.  The  red  coloration  is  also  produced  by  boiling 
the  compound  Avith  alkalis  alone,  and  disappears  on  the  addition  of 
hydrochloric  acid. 

Dinitrobromopiperonal  is  obtained  by  adding  bromopiperonal  in 
small  portions  to  well-cooled  nitric  acid  (sp.  gr.  1'5'2),  and  pouring 
the  solution  into  ice-cold  water.  It  crystallises  from  alcohol  and 
acetone  in  golden-yellow  needles,  melts  at  173°,  is  insoluble  in  water, 
somewhat  sparingly  soluble  in  alcohol  and  ether,  easily  so  in  acetone 
and  chloroform,  and  turns  deep  yellow  on  exposure  to  light. 

Bromopiperonylacryl  methijl  ketone,  CH202lC6H2Br'CH!CH*COMe,  is 
formed,  together  Avith  dibromodipiperonylacryl  methyl  ketone,  by 
shaking  bromopiperonal  (5  grams)  with  acetone  (15  c.c.)  and  3  per 
cent,  caustic  soda  (4 — 5  c.c).  It  is  separated  by  extracting  the  pro- 
duct with  a  small  quantity  of  alcohol,  in  which  it  is  easily  soluble ; 
it  crystallises  in  white,  lustrous  needles,  and  melts  at  152 — 154°.  The 
oxime  crystallises  from  alcohol  in  slender,  white  needles,  melts  at 
210°  with  decomposition,  and  is  sparingly  soluble  in  alcohol  and 
benzene,  easily  so  in  acetone  and  ether.  The  phenylhydrazone  crys- 
tallises in  large,  yellow  plates,  melts  at  158°,  and  is  easily  soluble  in 
all  the  usual  solvents. 

Dibromodipiperonylacryl  ketone,  (CH202!C6H2BrCH!CH)3CO,  is 
sparingly  soluble  or  insoluble  in  most  solvents,  crystallises  from 
acetic  acid  in  slender,  lemon-yellow  needles,  and  dissolves  in  con- 
centrated sulphuric  acid  forming  an  intense  blue  solution.  Both 
ketones  are  sensitive  to  light. 
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Bromopiperonyllacfyl  methyl  ketone, 

CH,Oo:CnH2Br-CH(OH)-CH2-COMe 

is  obtained  as  an  intermediate  product  in  the  above  condensation 
when  bromopiperonal  is  dissolved  in  a  large  quantity  of  acetone;  It 
is  a  yellowish- white,  crystalline  compound,  melts  at  110°,  is  insoluble 
in  cold  water,  sparingly  soluble  in  hot  water,  easily  so  in  alcohol, 
ether,  and  benzene,  and  is  converted  into  bromopiperonylacryl  methyl 
ketone  (m.  p.  152°)  when  boiled  with  acetic  acid.  E.   C.  R. 

Isomeric  Paranitrobenzaldoximes.  By  H.  Goldschmidt  and 
C.  K.JELLix  (Ber.,  24,  2517 — 2556). — a-Paranitrobenzaldoxime  was 
prepared  according  to  the  method  described  by  Grabi'iel  and  Herz- 
berc  (Abstr.,  1883,  1101),  and  exhibited  all  the  properties  formerly 
assigned  to  it. 

Garhanilido-oc-paranifrohenzaldoceime,  !N^HPh*COO'N!CH*C6H4-N02, 
is  obtained  by  warming  equivalent  quantities  of  the  oxime  and  phenyl 
cyanate  dissolved  in  benzene  on  the  water-bath,  and  evaporating  the 
solution  in  a  vacuum.  It  crystallises  from  alcohol  in  yellowish-white 
scales,  melts  at  157°,  and  is  easily  soluble  in  hot  alcohol  and  benzene, 
less  so  in  ether,  and  only  very  sparingly  in  light  petroleum.  When 
warmed  with  soda,  it  is  decomposed  into  the  oxime,  aniline,  and 
carbonic  acid. 

x-Faraniirohenzaldoxime  methyl  ether,  0^1e'ls'.ClS.'C^/i^0->.,  is  ob- 
tained by  the  action  of  methyl  iodide  on  a  mixture  of  equivalent 
quantities  of  the  a-oxime  and  sodium  methoxide  dissolved  in  methyl 
alcohol,  and  is  purified  by  distillation  with  steam.  It  crystallises  in 
white  needles,  melts  at  101°,  and  is  easily  soluble  in  cold  alcohol, 
benzene,  light  petroleum,  chloroform,  and  ether. 

a-Parmiitroienzaldoxime  ethyl  ether  is  obtained  in  a  similar  way  to 
the  methyl  ether ;  the  reaction  does  not,  however,  take  place  so 
easily,  and  it  is  necessary  to  heat  the  mixture  for  some  time  on  the 
water-bath.  It  crystallises  in  colourless,  tetragonal  tablets,  melts  at 
107 — 108",  is  easily  soluble  in  the  ordinary  solvents,  and  is  volatile 
with  steam.  When  it  is  heated  with  alcohol  at  200°,  paranitrobenz- 
amide,  NOj'Celli'CO'XHo,  is  formed. 

ji-Paranitrohenzaldoxirae  is  obtained  by  passing  hj'drogen  chloride 
into  a  dry  ethereal  solution  of  the  a-oxime,  and  then  treating  with  a 
solution  of  soda  the  hydrochloride  of  the  |8-oxime,  which  separates  in 
small,  white  needles,  and  melts  at  116°  with  decomposition.  It 
crystallises  from  ethyl  acetate  in  small,  lustrous  tablets,  melts  at 
170 — 176°,  and  is  sparingly  soluble  in  cold  alcohol,  benzene,  and 
chloroform,  more  so  in  hot  alcohol,  and  dissolves  in  alkalis  with  a 
yellowish-red  coloration. 

Carhanilido-ji-paranitrohenzaldoxinie  is  obtained  in  lemon-yellow 
needles  on  adding  phenyl  cyanate  to  an  ethereal  solution  of  the 
/3-oxime.  It  melts  at  94°  with  evolution  of  gas,  is  easily  soluble  in 
benzene,  sparingly  so  in  cold  alcohol,  and  is  decomposed  on 
warming  with  alcohol.  When  warmed  with  sodium  h^'droxide,  it 
yields  /^-paranitrobenzaldoxime,  aniline,  carbonic  acid,  paranitro- 
benzonitrile,  and  a  small  quantity  of  diphenylcarbamide. 
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Methyl paranitroisobenzaidoxivief'NOi'CcH.i'C a -i^^^.,       is    obtained 

NMe 

by  the  action  of  methyl  iodide  on  the  /3-oxime  and  sodium  methoxide 

dissolved    in   methyl    alcoliol.       Tt    crystallises    from    hot   alcohol   in 

lemon-yellow  needles,    melts    at   205°,   and   is    sparingly   soluble    in 

light  petroleum,  benzene,  ether,  and  cold  alcohol,  fairly  easily  in  hot 

alcohol.     When  boiled  with  hydrochloric  acid,  it  yields  paranitrobenz- 

aldehyde  sind  metiiylhydroxylamine,  NHMe*OH.     When  heated  with 

strong  hydriodic  acid  at  120°,  it  yields  methylamine.    A  small  quantity- 

of  the  isomeric  ether,  K02-C6H4'CH;N-OMe,  is  also  formed  in  the  above 

reaction,  and  is  separated  from  the  mother  liquors  by  steam  distillation. 

Etliyl  paranitroisohenzaldoxime,  N02'C6H4*CH<'  i       ,  is  obtained  in 

NEt 
a  similar  way  to  the  methyl  compound,  together  with  a  small 
quantity  of  the  isomeric  ether,  NOo-CgHj'CHiN-OEt.  It  crystal- 
lises from  hot  alcohol  in  lemon-yellow  needles,  melts  at  119 — 120°, 
is  easily  soluble  in  hot  alcohol  and  benzene,  sparingly  in  ether,  and 
almost  insoluble  in  light  jjetroleum.  When  boiled  with  hydrochloric 
acid,  it  yields  paranitrobenzaldeliyde  and  a  compound  which  reduces 
Fehling's  solution,  and  is  probably  NHEt-OH. 

ft-Paranitrobenzaldoxime  methyl  ether,  N02*C6H4*CH!jS['OMe,  is  ob- 
tained as  follows  :— The  /3-oxime  is  dissolved  in  the  smallest  quantity  of 
soda,  and  silver  nitrate  added  to  the  solution.  The  silver  salt  thus 
obtained  is  collected,  suspended  in  ether,  and  methyl  iodide  added. 
The  mixture  is  shaken  from  time  to  time  and,  after  some  hours,  is 
filtered  ;  the  ethereal  filtrate  is  washed  with  dilute  soda,  the  ether 
distilled,  and  the  residue  crystallised  from  petroleum.  It  crystallises 
in  spear-like  needles,  melts  at  67 — 68°,  and  is  easily  soluble  in  the 
ordinary  solvents. 

jS-Paranitrobenzaldoxime  ethyl  ether,  N"02*C6H4*CH;]S'-OEt,  is  obtained 
in  a  similar  way  to  the  methyl  compound ;  it  crystallises  from  petroleum 
in  colourless  needles,  melts  at  70 — 71°,  and  is  easily  soluble  in  the 
ordinary  organic  solvents.  When  heated  with  alcohol  at  190 — 200°, 
a  product  melting  at  145°  is  obtained;  on  further  heating,  paranitro- 
benzamide  is  obtained. 

The  last  two  /3-compounds  are  easily  converted  into  a-compounds  by 
dissolving  them  in  carbon  bisulphide  containing  a  little  iodine,  and 
heating  the  mixture  on  a  water-bath. 

A  determination  of  the  molecular  weights  of  the  above  compounds 
gave  results  agreeing  with  the  formula  N02*C6H4*CH*XOR,  both  for 
the  a-  and  /3-compounds.  E.  C.  R. 

Additive  Compounds  of  Alkylisoaldoxim.es.  By  H.  Gold- 
SCHMIDT    and    C.    K.jellix   {Ber.,    24,   2808 — 2817). — The   compound 

N"02*C6H4*CH<^  I  separates  when  a  methyl  alcoholic  solution 

iN  jyj.e,J^  aJ- 

of  metanitroisobenzaldoxime  is  mixed  with  sodium  ethoxide  and 
methyl  iodide  in  molecular  proportion,  and  the  mixture  concen- 
trated, whilst  methylmetanitroisobenzaldoxime,  X02*C6H4*CH;X"OMe, 
melting  at   72°  (compare  Abstr.,  1890,  1262)  remains  in  the  mother 
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liquor;  the  additive  compound  is  likewise  ob rained  when  the  above 
mixture  is  allowed  to  remain  for  a  time,  filtered  fi'om  sodium  iodide, 
evaporated  to  dryness,  and  the  methvlmetanitroisobenzaldoxime 
(m.  p.  72°)  extracted  with  ether  from  the  residue  ;  also  when  its 
components  are  heated  together  in  a  sealed  tube  at  100°.  It  forms  l^rge, 
yellow  plates,  melts  at  180 — 185°,  and  is  readily  soluble  in  alcohol, 
but  when  dissolved  in  hot  water,  it  is  decomposed  into  methylmeta- 
nitroisobenzaldoxime  (m.  p.  117°;  loc.  cit.)  ;  benzene  and  ether  also 
decompose  it.  It  is  unaltered  when  heated  in  a  current  of  dry  air  at 
160°,  whilst  at  190°  methylamine  passes  over. 

Ethylmetanitroisobenzaldoxime,     NOa'CeHi'CH*:^  i       ,     is    obtained 

from  raetanitroisobenzaldoxime,  ethyl  iodide,  and  sodium  ethcxide  ; 
it  crystallises  from  boiling  water  in  yellowish  needles,  melts  at  97°, 
and  is  only  slightly  soluble  in  cold  water,  sparingly  in  ether  and 
light  petroleum,  readily  in  alcohol  and  hot  benzene  ;  the  formation 
of  a  compound  with  sodium  iodide  was  not  observed  here. 

The  two  stereoisomeric  etJiylmetanitrohenzaldoxwies,  ^     *     *    *  il 

Eto-isr 

^  XOo-CsHi-CH  ,  ,      , 

and  -v.npr  '  ^^^'^  ^       preparea  ;  they  are  both  oils. 

The  compound  CHPh<' i  ,^    ^^  ^  is  produced  from  isobenzaldoxime, 
aNjle,rsal 

sodium  ethoxide,  and  methyl  iodide  in  methyl  alcoholic  solution ;  also 
by  evaporating  mixed  aqueous  solutions  of  methylisobenzaldoxime 
and  sodium  iodide  in  molecular  proportion;  it  melts  at  69 — 72°, 
dissolves  readily  in  Avater  and  alcohol,  is  slowly  decomposed  b^- 
benzene  and  ether,  and  gives  a  brown  precipitate  which  readily 
undergoes  decomposition  when  treated  with  a  concentrated  aqueous 
solution  of  copper  acetate.  When  an  aqueous  solution,  to  which 
common  salt  has  been  added,  is  extracted  with  ether,  methylisobenz- 
aldoxime, CHPh<^  1^^  ,  is  obtained  from  the  ethereal  solution;  on 
^NMe 

adding  light  petroleum  to  its  solution  in  a  little  benzene,  it  separates 
in  colourless  plates ;  it  melts  at  82°,  and  is  readily  soluble  in  water, 
alcohol,  and  benzene,  somewhat  less  so  in  ether;  it  decomposes  when 
heated  with  dilute  hydrochloric  acid,  and  in  addition  to  the  above 
described  sodium  iodide  compound,  it  appears  to  form  a  similar 
derivative  with  calcium  chloride.  Unlike  isobenzaldoxime,  it  is  not 
volatile,  and  as  methyl  derivatives  are  invariably  more  readily  vola- 
tile than  their  parent  substances,  it  would  seem  that  isobenzaldoxime 

has  not  the  constitution  CIIPh<^  i       previously  ascribed  to  it. 

Ethylisobenzaldoxime,    CHPh<^  i       ,   likewise  yields  a  compound 

with  sodium  iodide  ;  this  melts  at  67 — 70°. 

When  methylisobenzaldoxime  (m.  p.  82")  and  phenyl  cyanate  are 
dissolved  in  benzene  in  molecular  proportion,  and  the  solution,  after 
remaining  for  24  hours,  evaporated,  the  additive  compound,  CisHuIS'sOq, 
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Avliich  crystallises  from  alcohol  in  white  needles  and  melts  at  119°,  is 
obtained  ;  when  heated  Avith  concentrated  hydrochloric  acid  in  a 
sealed  tube  at  100',  carbonic  anhydride,  aniline,  ammonia,  and  benz- 
aldehyde  are  formed.  The  compontid  C^HieXsOo,  melting  at  116 — 117°, 
is  prepared  from  ethylisobcnzaldoxime  and  phenyl  cyanate ;  when 
heated  with  concentrated  hydrochloric  acid  at  100°,  it  yields  the 
same  decomposition  products  as  the  methyl  derivative.  In  like 
manner  the  compound  CifiHi5N304,  melting'  at  148°,  is  formed  from 
ethylmetanitroisobenzaldoxime  (m.  p.  67°)  and  phenyl  cyanate  : 
whilst  the  compound  C2iH;;X304,  melting  at  158 — 159°,  is  produced 
from  benzjlmetanitrobenzaldoxime  and  phenyl  cyanate. 

A.  R.  L.  ' 

Homologues  of  Benzhydrylamine.     By  H.  Goldschmidt  and  H, 
Stocker  {Ber.,  24,  2797 — 2808). — Paratolhydrylamine, 

XHo.-CH(C6H,Me)2, 

is  prepared  from  paraditolylketoxime  (Goldschmidt,  Abstr.,  1890, 
1412)  as  follows  : — The  ketoxime  (5  grams)  is  treated  in  alcoholic 
solution  with  2'5  per  cent,  sodium  amalgam  (105  grams)  and  acetic 
acid  at  60°  (compare  Abstr.,  1887,  249).  The  product  is  poured  into 
water,  sodium  hydroxide  added,  and  the  mixture  extracted  with  ether ; 
on  distilling  the  ethereal  solution,  a  white,  crystalline  mass  is  left, 
from  which  paratolhydrylamine  is  extracted  by  boiling  with  light 
petroleum,  whilst  paratoluic  paratoluide  (Goldschmidt,  loc.  cit.) 
remains  undissolved.  It  separates  from  light  petroleum  in  trans- 
parent tablets,  melts  at  93°,  and  is  readily  soluble  in  ether  and  alco- 
hol. The  hydrochloride,  formed  by  passing  hydrogen  chloride  into  a 
solution  of  the  base  in  light  petroleum,  separates  from  water  in  white 
needles,  and  melts  at  235°  ;  whilst  the  acetijl  derivative,  CisHjs'XHAc, 
obtained  by  boiling  the  base  with  acetic  anhydride,  crystallises  from 
alcohol  in  delicate,  white  needles,  and  melts  at  159"^.  When  a  solu- 
tion of  potassium  cyanate  is  added  to  a  hot  aqueous  solution  of  the 
hydrochloride,  paratolhydrylcarbamide,  CH(CGH4Me)2*XH'CO*XH2, 
is  produced ;  it  separates  from  dilute  alcohol  in  small,  white  needles, 
and  melts  at  152°. 

Parahomobenzhydrylamine,  C6H4Me'CHPh'NH2,  is  obtained,  to- 
gether with,  paratoluic  anilide,  by  reducing  crude  paratolylphenyl- 
ketoxime  (Hantzsch,  Abstr.,  1890,  1273)  as  above,  employing  sodium 
amalgam  (110  grams)  and  the  ketoxime  (5  grams).  The  product 
is  thrown  into  water,  acidified  with  hydrochloric  acid,  and  extracted 
with  ether  to  remove  the  anilide  ;  it  is  then  rendered  alkaline  and 
again  extracted  with  ether ;  on  distilling  the  second  ethereal  solution, 
parahomobenzhydrylamine  is  obtained  as  an  oil  having  a  faint  basic 
odour  and  boiling  at  296°  (723  mm.)  ;  it  is  sparingly  soluble  in 
water,  cannot  be  solidified,  and  absorbs  carbonic  anhydride  from  the 
air.  The  hydrochloride  crystallises  from  boiling  water  in  quadratic 
prisms,  and  melts  at  252°;  the  platino chloride,  (Ci4H,5N')2,HoPtCl6  + 
2H2O,  is  a  bright  yellow,  crystalline  precipitate  which  dissolves 
sparingly  in  water,  but  more  readily  in  alcohol,  and  melts  at  119°  ; 
whilst  the  acetyl  derivative,  CuHis-NHAc,  crystallises  from  alcohol  in 
white  needles,  and  melts  at  131".      When   a  solution   of  potassium 
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cyanate  is  added  to  a  Lot  aqueous  solution  of  the  liydrochloridi , 
paraliomohenzhydi-ylcarhamide,  CgHiMe'CHPh'XH'CO'XHo,  separates  ; 
it  crystallises  from  dilute  alcohol  in  white  needles,  and  melts  at  158^. 
Paraliomohenzhydrylaminethiocarbamide,  CeH^Me'CHPh'XH-CS'XHo, 
is  obtained  by  treating  an  aqueous  solution  of  the  hydrochloride  with 
the  theoretical  quantity  of  potassium  thiocyanate,  evaporating  to 
dryness,  extracting  with  absolute  alcohol,  and  again  evaporating ; 
the  oil  thus  obtained  soon  solidifies  to  reddish  needles,  which  are 
rendered  colourless  by  washing  with  ether;  it  melts  at  100 — 101'. 
ParahomohenzliydryJplienylcarhamide,  C6H4Me*CHPh*XH'CO-XHPli, 
is  formed  when  phenyl  cyanate  is  added  to  an  ethereal  solution  of 
the  base  ;  it  separates  from  boiling  alcohol  in  small,  white  needles, 
and  melts  at  206^.  Parahomobenzhydrylamine  contains  an  asym- 
metric carbon  atom,  but,  as  might  be  anticipated,  since  it  is  a 
synthetical  product,  is  optically  inactive.  The  authors  were  not, 
however,  successful  in  resolving  it  into  two  optically  active  iso- 
merides  by  crystallisation  of  either  the  monodextrotartrate  or  of  the 
normal  salt ;  they  also  find  that  the  same  base  is  formed  by  reducing 
pure  a-paratolylphenylketoxime  (Hantzsch,  loc.  cit.)  instead  of 
the  crude  ketoxime,  together  also  with  paratoluic  anilide.  The 
inonodextrotartrate,  CuHi5X,C4He06,  forms  small,  white  needles,  and 
melts  at  157° ;  whilst  the  normal  dextrotartrafe,  (CuHi5X)2,C4H606. 
which  is  only  produced  when  concentrated  solutions  of  the  acid  and 
base  are  mixed  in  the  requisite  proportion,  separates  in  white,  micro- 
scopic needles,  and  melts  at  72— TS'^. 

(Jrthotolyl  phenyl  ketone,  CeHiMe'COPh,  prepared  from  ortho- 
roluic  chloride  by  the  method  described  by  Elbs  (Abstr.,  1886,  461), 
for  the  preparation  of  aromatic  ketones,  boils  at  295°  (722  mm.) ; 
compare  Ador  and  Rilliet  (Ber.,  12,  2301).  The  oxime  fonns  white 
needles,  and  melts  at  95 — 98°  ;  it  is  probably  a  mixture  of  two  stereo- 
chemical isomerides. 

Orthohoinobeuzhydrylamine,  CsHiMe'CHPh'XHa,  is  formed,  together 
with  oi'thotoluic  anilide,  by  reducing  orthotolylphenylketoxime 
with  sodium  amalgam ;  the  two  products  are  isolated  in  the  same 
manner  as  those  of  the  para-series  (see  above).  The  new  base  is  a 
colourless  oil  which  boils  at  299^  (721  mm.),  absorbs  carbonic 
anhydride  from  the  air,  and  is  somewhat  soluble  in  water.  The 
Jiydrochloride  begins  to  darken  at  220°,  melts  at  249°,  and  is  readily 
soluble  in  water ;  whilst  the  acetyl  derivative  crystallises  from  alcohol 
in  small,  white  prisms,  and  melts  at  124°. 

Metatolyl  phenyl  ketone,  prepared  from  metatoluic  chloride,  boils 
at  311 — 313°  (723  mm.)  ;  compare  Ador  and  Rilliet  (loc.  cit.)  ;  the 
oxime  melts  at  100 — 101^,  and  is  perhaps  a  mixture  of  two  stereo- 
chemical isomerides. 

Metahomobe7izhydrylamine,  C6H4Me*CHPh"XH2,  is  a  colourless  oil 
closely  resembling  its  isomerides;  it  boils  at  299°  (724  mm.);  the 
hydrochloride  forms  delicate,  white  needles,  commences  to  darken  at 
220°,  melts  completely  at  243^,  and  is  fairly  soluble  in  water  ;  whilst 
the  acetyl  derivative  crystallises  from  alcohol  in  colourless  needles, 
and  melts  at  97°.  A.  R.  L. 
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Conversion  of  Gallic  Acid  and  Tannin  into  Benzoic  Acid. 
Bj  C.  E.  GlKiNKT  (Contpt.  rend.,  113,  2UU— 201).— When  a  warm 
solution  of  fjallic  acid  is  added  to  a  warm  mixture  of  zinc  powder  and 
ammonia  solution,  the  gallic  acid  is  completely  converted  into  benzoic 
acid  after  heating  for  some  hours  at  60°.  A  similar  result  is  obtained 
by  heating  gallic  acid  with  zinc  and  dilute  sulphuric  acid,  except  that 
in  this  case  the  benzoic  acid  remains  undissolved. 

Under  similar  conditions,  tannin  is  first  converted  into  gallic  acid, 
and  finally  into  benzoic  acid.  C.  H.  B. 

Hydrogenation  of  Benzoic  Acid.  By  O.  Aschan  {Ber.,  24, 
2617 — 2622;  compare  this  vol.,  p.  1053). — Hexahydrohenzoic  acid  is 
obtained,  together  with  benzoic  acid,  when  the  product  of  the  action 
of  hydrogen  bromide  on  tetrahydrobenzoic  acid  (loc.  cit.)  is  reduced 
with  sodium  amalgam.  In  the  pure  and  anhydrous  form,  it  melts 
at  28°,  and  boils  at  224^  under  725  mm.  pressure.  The  amide, 
CsHu'CONHs,  crystallises  from  water  in  large,  flat  prisms  melting  at 
184°,  and  the  methyl  salt  boils  at  175 — 176°  under  719  mm.  pressure, 
and  has  a  density  of  1-014  at  070°,  and  09927  at  20°/20^  The  acid 
is  not  affected  by  heating  with  concentrated  hydrochloric  acid  at 
170 — 250°,  and  does  not  seem  to  be  identical  with  the  authoi*'s  hexa- 
naphthenecarboxylic  acid  (Abstr.,  1890,  737). 

a-Bromhexahydrobenzoic  acid,  CeHjoBr-COOH,  is  prepared  by  heating 
the  mixture  of  phosphorus  oxychloride  and  the  acid  chloride,  pro- 
duced by  the  action  of  phosphorus  pentachloride  on  hexahydrohenzoic 
acid,  with  the  calculated  quantity  of  bromine  at  100—120°,  and 
extracting  the  product  with  formic  acid  (sp.  gr.  =:  1"2).  It  crystal- 
lises from  formic  acid  in  large,  silvery  scales  or  flat  prisms,  melts  at 
63",  has  an  odour  of  iodoform,  and  is  unstable  in  the  presence  of 
boiling  water  and  alkalis. 

A^-Tetrahydrobenzoic  acid  is  obtained  when  a-bromhexahydrobenzoic 
acid  is  treated  with  alcoholic  potash  at  the  ordinary  temperature  and 
the  product  is  distilled  with  steam.  It  is  a  colourless  oil  which  boils 
at  235 — 236°  under  718  mm.  pressure,  and,  when  cooled  below  0°. 
solidifies  to  a  crystalline  mass  melting  at  about  8°.  Bromination 
takes  place  only  slowly  and  incompletely  when  the  acid  is  treated 
with  bromine,  and  leads  to  the  production  of  the  two  stereometric 
dibromides,  which  could  not  be  satisfactorily'  separated,  although  they 
differ  in  solubility  and  crystalline  form,  the  less  soluble  substance 
crystallising  in  prisms,  and  the  more  soluble  in  lamellLform  rhombo- 
hedra.  If,  however,  the  mixture  of  acid  chloride  and  phosphorus 
oxychloride  formed  by  the  action  of  phosphorus  pentachloride  on  the 
acid  is  treated  with  the  calculated  quantity  of  bromine,  and  the 
brominated  acid  chloride  converted  into  the  acid  by  prolonged  boiling 
with  excess  of  formic  acid  (sp.  gr.  =  1"2),  the  less  soluble  dibromide 
of  A^-tetrahydrobenzoic  acid  is  the  sole  product.  This  crystallises 
from  concentrated  formic  acid,  dilute  acetic  acid,  or  a  mixture  ot 
benzene  and  light  petroleum  in  small,  prismatic  forms,  melts  at  142^^, 
and  regenerates  the  tetrahydro-acid  when  boiled  with  alkalis  or 
alkaline  carbonates,  or  if  treated  in  the  cold  with  alcoholic  potash. 
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A^-TefrahydrOhenzamide  crystallises  from  ether  in  octahedra,  and  melts 
at  127— 128°. 

Tbe  tetrahvdrobe^zoic  acid  obtained  by  the  reduction  of  benzoic 
acid  with  sodium  amalgam  {loc.  cit.),  is  most  probably  the  A'-'-acid, 
since  on  the  one  hand,  it  yields  the  A^-acid  by  boiling  with  strong, 
aqueous  potash,  and,  on  the  other,  its  methyl  salt  is  converted  into 
Tnethyl  benzoate  by  atmospheric  oxygen,  reactions  which,  according 
to  T.  Baeyer's  experience,  are  characteristic  of  hydrophthalic  acids 
containing  a  "double  bond"  in  the  A--positiou.  The  action  of 
bromine  on  this  acid  leads  to  the  formation  of  only  one  dibromide, 
further  examination  having  shown  that  the  supposed  isomeride  is 
nothing  but  benzoic  acid,  which  is  almost  always  present  in  small 
quantity  in  the  crude  tetrahydro-acid.  The  pure  dibromide  crystal- 
lises from  dilute  acetic  acid  in  lustrous,  colourless  scales,  and  melts 
at  166°,  not  at  163°.  \'-Tetrahydrohenzamide  forms  white,  nacreous 
scales  or  prisms,  melts  at  14-1°,  and  is  more  soluble  in  water  and  ether 
than  the  amide  of  the  A^-acid. 

A  dihydrobenzoic  acid,  possibly  the  A^'^-acid,  is  formed  by  the  action 
of  concentrated  alcoholic  potash  on  the  dibromide  of  the  A--teti"a- 
hvdro-acid  at  the  ordinary  temperature.  It  crystallises  from  its 
concentrated  aqueous  solution,  by  slow  evaporation  in  the  cold,  in 
large,  hard  prisms  which  melt  at  73°.  W.  P.  W. 

/3-Diclilorhydrin  Metahydroxybenzoate.  By  C.  Gottig  (Ber., 
24,  2741 — 2743;  compare  this  vol.,  p.  707). — Metahydroxybenzoic 
acid  is  dissolved  in  10  parts  of  glycerol,  the  solution  heated  at  8-5°, 
and  treated  with  hydrogen  chloride  for  five  hours ;  two  compounds 
are  formed,  and  may  be  separated  by  solution  in  hot  water.  The  one 
is  amorphous,  and  has  not  been  further  investigated  ;  the  second  con- 
sists of  li-diddorhydrin  metahydroxyhenzoate,  OH'CeHj'CO'OCsHsCl-., 
and  crvstaliises  in  long,  slender  needles  which  melt  at  about  90°. 
The  constitution  of  the  compound  is  proved  by  the  fact  that  on  hydro- 
lysis with  soda  or  potash,  metahydroxybenzoic  acid  and  epichlor- 
hydrin  are  formed  as  the  sole  products.  If  the  etherification  of  the 
metahydroxybenzoic  acid  is  conducted  at  tempei-atures  above  85°,  the 
yield  of  the  amorphous  compound  is  proportionatelv  increased. 

J.   B.  T. 

Optically  Active  Phenylbromolactic  Acids  and  Phenoxy- 
acrylic  Acids.  By  E.  Erlexmeyer,  Jun.  (Ber.,  24,  2830—2831). — 
Opticallv  inactive  phenylbromolactic  acid  can  be  easily  separated 
into  its  opticallv  active  constituents  by  conversion  into  the  cinchonine 
salt  and  crvstallisation  fi^om  alcohol.  The  salt  of  the  dextrorotatory 
acid  crystallises  almost  completely  from  the  solution  when  a  certain 
concentration  is  reached,  and  the  remainder  can  be  separated  by  the 
addition  of  ether.  The  salt  of  the  levorotatory  acid  is  left  as  a  viscid 
mass  after  evaporation  of  the  alcoholic  mother  liquor,  and  can  be 
obtained  in  the  solid  form  by  repeated  treatment  with  pure  ether. 
The  optically  active  acids,  obtained  fi'om  the  salts  by  treatment  with 
dilute  hydrochloric  acid  and  extraction  with  ether,  closely  resemble 
the  optically  inactive  acid  in  properties  ;  the  melting  points,  however, 
are  not  identical. 
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The  sodium  salts  of  the  optically  active  phenoxjacrylic  acids  are 
formed  when  the  optically  active  phenylbrnmolactic  acids  are  treated 
with  aqueous  caustic  soda.  The  aqueous  solutions  of  these  salts 
exhibit  a  greater  rotatory  power  than  the  solutions  of  the  phenyl- 
bromolactic  acids,  and,  moreover,  the  salt  derived  from  dextrorotatory 
phenylbromolactic  acid  rotates  to  the  left,  whilst  that  from  the  levo- 
rotatory  acid  rotates  to  the  right.  On  treatment  with  sulphuric 
acid,  both  salts  are  converted  into  phenylethylaldehj-de.  A  detailed 
account  of  the  physical  propei'ties  of  these  optically  active  isomerides 
is  reserved  for  a  later  communication.  W.  P.  W. 

Diiodocinnamic  Acid.  By  C.  Likp.ermaxn  and  H.  Sachse  (Ber., 
24,  2oSS—2bb9).—Diiodoci)mamir.  acid,  CPhKCI-COOH,  is  obtained 
by  allowing  a  solution  of  molecular  proportions  of  phenylpropiolic 
acid  and  iodine  in  carbon  bisulphide  to  remain  exposed  to  sunlight  in 
a  stoppered  bottle.  The  iodine  is  very  slowly  absorbed,  and  is  still 
visible  after  a  month.  The  mixture  deposits  beautiful  leaflets  having 
a  silvery  lustre.  It  is  purified  by  dissolving  in  alcohol  and  precipi- 
tating with  water,  and  melts  at  171°.  The  sodium  salt  is  obtained  in 
beautiful  needles  by  dissolving  the  acid  in  dilute  sodium  carbonate, 
and  then  adding  excess  of  the  reagent.  The  barium  salt  is  soluble ; 
the  lead  salt  forms  a  white  precipitate.  With  sodium  amalgam,  it 
yields  hydrocinuamic  acid. 

Methyl  diiodocinnamate  is  obtained  from  methyl  phenylpropiolate 
in  a  similar  way.  It  is  easily  soluble  in  alcohol,  and  is  precipitated, 
on  the  addition  of  water,  in  scales  of  silvery  lustre,  and  melts  at  77° . 

E.  C.  R. 

Nitration  of  Cinnamic  Acid  and  Phenylmethacrylic  Acid  in 
the  Side  Chain.  By  H.  Erdmaxx  {Ber.,  24,  2771— 2775).— The 
author  has  previously  obtained  phenylnitroethylene  in  small  quantity 
by  the  action  of  red  fuming  nitric  acid  on  phenylisocrotonic  acid 
(Abstr.,  18S-4,  906).  Phenylnitroethylene  is  also  formed  in  very 
small  quantity  when  cinnamic  acid  is  stirred  into  warm,  red  fuming 
nitric  acid ;  in  larger  quantity  when  an  ethereal  solution  of  the  acid, 
cooled  in  a  bath  of  ice  and  salt,  is  saturated  with  nitrous  gas  obtained 
by  the  action  of  arsenious  anhydride  on  nitric  acid,  and  to  the  extent 
of  15  per  cent,  of  the  theoretical,  Avhen  a  mixture  of  the  acid 
(20  grams)  with  10  per  cent,  aqueous  sodium  nitrite  (100  c.c.)  is 
distilled  with  steam. 

Phenylnitropropylene  is  obtained  when  a  cold,  ethereal  solution  of 
phenylmethacrylic  acid  is  treated  with  nitrous  gas,  and  a  volatile 
product  of  aromatic  odour  is  formed  in  very  small  quantity  from 
phenylangelic  acid  under  like  conditions. 

Two  stereometric  forms  of  phenylnitroethylene  are  conceivable,  and 

,      ^  ,     Ph-C-H      .      , 

the  author  is  of  opinion  that  the  formula         1 1  is  the  more  prob- 

JdL'U'JN02 
able  for  the  compound  produced  in  the  above  reactions.     This  view 
seems  to  derive  some  confirmation  from  the  fact  that  all  attempts  to 
reduce  orthonitrophenvluiti-oethylene  to  cinuoliue  have  been  fruitless. 

W.  P.  w. 


1484  ABSTRACTS   OF   CHE]\IICAL   PAPERS. 

Condensation  of  Allocinnamic  Acid  with  Phenols,      By  C. 

LiEBEKMANN  and  A.  Hartmann  (B(-r.  24,  2582 — 2587). — The  following 
metliod  of  condensation  is  employed  : — Finely  powdered  allocinnamic 
acid  (10  grams)  is  dissolved  in  phenol  (10  grams)  and  acetic  acid 
(5  c.c.)  ;  the  mixture  cooled  and  mixed  with  strong  sulphuric  acid 
(10  c.c.)  diluted  with  acetic  acid  (5  c.c).  After  remaining  four  days, 
the  viscid  mass  is  poured  into  water,  and  extracted  with  ether.  The 
ethereal  solution  is  shaken  with  water  to  get  rid  of  acetic  acid,  and 
then  extracted  with  soda,  and  finally  the  ether  is  distilled  off.  An 
oil  is  thus  obtained  which  has  a  phenolic  odour,  and  gradually 
solidifies ;  it  is  then  spread  on  porous  plates  to  remove  adheinng  oil.  If  a 
crystal  of  the  substance  thus  obtained  be  added  to  the  oil  from  later 
experiments,  it  at  once  solidifies.  The  substance  is  phenylhydro- 
coumarin.  The  soda  solution  contains  hydroxydiphenylpropionic  acid. 
Hijdroxi/diphemjlpropionia  acid,  CisHuOs,  is  obtained  from  the  above 
soda  solution  by  acidifying  and  extracting  with  ether.  It  is  very 
soluble  in  alcohol,  crystallises  from  benzene  in  plates,  and  melts  at 
151°.  The  ammonium  salt  loses  ammonia  on  evaporation  of  its  solu- 
tion. Lead  acetate  and  silver  nitrate  cause  Avhite  precipitates  when 
added  to  solutions  of  the  ammonium  salt.  The  calcium  and  harium 
salts  are  very  soluble.  The  author  puts  forward  two  formulae  for 
the  com^pound, 

OH-CeH^-CHPh-CHo-COOH  and  OH-CeH,-CH(CH,Ph)-COOH, 

of  which  he  considers  the  former  to  be  the  more  probable.  The  acid 
is  not  converted  into  phenylhydrocoumariii  when  heated  at  160°. 

Phenylhydrocoumarin,  C15H13O2,  an  indifferent  compound,  is  inso- 
luble in  soda,  dissolves  easily  in  alcohol,  and  on  the  addition  of  water 
is  obtained  in  beautiful,  colourless  needles  ;  it  crystallises  fi*om  light 
petroleum  in  rosettes  of  needles,  melts  at  82°,  and  distils  at  237° 
under  a  pressure  of  30  mm.,  for  the  most  part  without  decomposition. 
When  boiled  with  alkali,  it  dissolves,  and  on  adding  an  acid  to  the 
solution  a  w^hite  compound  is  precipitated,  which  is  only  partly 
soluble  in  soda,  as  it  rapidly  changes  into  phenylhydrocoumarin. 

Phenylliydroxyliydrocoumarin,  CisHisOo,  is  obtained  by  condensation 
of  allocinnamic  acid  with  resorcinol  by  the  method  described  above. 
It  is  easily  soluble  in  most  solvents,  almost  insoluble  in  light  peti-- 
oleum,  and  quite  so  in  water,  gives  a  yellow  solution  with  soda  or 
ammonia,  and  a  yellow  lead  salt  on  the  addition  of  lead  acetate  to 
the  ammoniacal  solution. 

The  condensation  of  cinnamic  acid  with  phenol  does  not  give  good 
results  under  the  above  conditions.  The  condensation  v»-as  efPected 
by  heating  cinnamic  acid  (5  grams),  phenol  (5  grams),  sulphuric  acid 
(7  grams),  and  acetic  acid  (7  grams)  on  the  water-bath  for  an  hour. 
From  the  product,  phenylhydrocoumarin  was  obtained,  identical  with 
that  obtained  from  allocinnamic  acid.  The  condensation  takes  place 
very  slowly  in  the  cold.  E.  C.  R. 

Amidobenzoic  Derivatives  of  Ethyl  Acetoacetate.  By  G. 
Pellizzari  {Gazzettii,  21,  340 — 345). — It  has  been  shown  by  Knorr 
(Abstr.,    1887,   159)   and  .Conrad  and   Limpach    (Abstr.,    1887,   679  ; 
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Ber.,  22.  78)  that  aromatic  amines  generally  react  in  two  Avajs  with 
ethyl  acctoacetate  according  to  the  conditions  of  the  experiment. 
The  author  investigates  these  reactions  in  the  case  of  amidobenzoic 
acid. 

Ethyl  hydrogen  ac-metacrotonamidobenzoate,  CuHisN'Oi,  is  obtained 
by  boiling  a  solution  of  metamidobenzoic  acid  (10  grams)  and  ethyl 
acetoacetate  (10  grams)  in  96  per  cent,  alcohol  (20  grams)  for  one 
hour  ;  on  cooling,  the  whole  solidifies  to  a  crystalline  mass,  which,  after 
reci-ystallisation  from  alcohol,  is  obtained  in  beautiful,  colourless 
prisms  melting  at  137".  It  is  very  soluble  in  alcohol  and  ether,  and 
on  prolonged  heating  in  aqueous  solution  breaks  up  into  its  con.sti- 
tucnts,  the  yield  of  amidobenzoic  acid  being  quantitative.  It  has 
probably  the  constitution  COOEt-CHICMe-XH-CsHi-COOH.  At- 
tempts  to  eliminate  alcohol  and  obtain  a  quinoline  derivative, 
as  may  be  done  in  analogous  cases,  did  not  succeed. 

ac-Acetylacetoraetamidohenzoicacid,  COMe'CH/CO'XH'CsHi'COOH, 
is  obtained  by  directly  heating  a  mixture  of  equivalent  proportions  of 
metamidobenzoic  acid  and  ethyl  acetoacetate ;  the  semi-fluid  mass  is 
extracted  with  ether  to  i"eniove  the  unaltered  constituents,  and  re- 
crystallised  from  alcohol ;  it  is  then  obtaiued  in  colourless  crystals 
very  soluble  in  hot  alcohol  and  acetic  acid,  moderately  so  in  water, 
and  melting  with  decomposition  at  172 — 173°.  The  silver  salt  is  a 
white  powder.  On  endeavouring  to  prepare  a  quinoline  derivative 
by  heating  the  acid  with  concentrated  sulphuric  acid,  nothing  but 
amidobenzoic  acid  sulphate  was  obtained.  Acetylacetorthamidohenzoic 
acid  is  obtained  in  a  manner  quite  analogous  to  the  meta-acid  as 
white  needles  melting  with  decomposition  at  160°.  It  is  moderatelv 
soluble  in  hot  alcohol  and  water,  less  so  in  benzene,  and  onlv  sparingly 
in  ether,  W.  J.  V.  " 

Action  of  Phthalic  Chloride  on  Phenols.  By  R.  Metee 
{Btr.,  24,  2600;  see  also  this  vol.,  p.  1029).— Ethereal  salts  of 
phthalic  acid  are  usually  formed  by  the  action  of  phthalic  chloride  on 
phenols,  and  not  phthaleins  or  their  anhydrides ;  for  instance,  phenyl 
t)htlialate  has  been  prepared  by  this  method.  Paracresol  and  pseudo- 
cumenol  also  yield  the  corresponding  ethereal  salts,  which  are  verv 
well  crystallised  compounds.  /i-Xaphthol  and  phthalic  chloride  yield, 
as  the  chief  product,  naphthyl  phthalate,  together  with  a  compound 
which  melts  above  200^,  dissolves  in  sulphuric  acid  with  an  intense 
reddish-yellow  fluorescence,  and  is  evidently  the  anhydride  of  ,S- 
naphtholphthalein.  The  author  reserves  a  full  description  of  the 
compounds  for  a  future  communication.  E.   C.  R. 

Relationship  between  Ethyl  Succinosuccinate  and  Phloro- 
glucinol.  By  A.  v.  Baeyee  {Bev.,  24,  2687— 2690).— The  author 
and  Kochendiirfer  have  previously  shown  that  phloroglucinol  com- 
bines with  2  mols.  of  phenylhydrazine  yielding  a  dihydrazine  deriva- 
tive (Abstr.,  1869,  1162)  ;  the  formation  of  this  compound  may  be 
explained  by  assuming  that  the  triketohexamethylenedihydrazono 
first  produced  undergoes  intramolecular  change. 

Ethyl  succinosuccinate  shows  a  behaviour  similar  to  that  exhibited 
VOL.  !,x.  5  g 
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bj  phloroglucinol,  and  witli  plienylb^'clrazine  gives  a  hydrazine  deri- 
vative of  dihydrotereplithalic  acid  (compare  following  absti'acts). 
Now,  since  diketohexamethylene,  the  parent  substance  of  succino- 
succinic  acid,  behaves  like  a  true  diketone  (compare  Baeyer  and 
Noyes,  Abstr.,  1889,  1147),  its  conversion  into  a  phenol,  analogous 
to  phloroglucinol,  in  the  reaction  just  referred  to,  must  be  due  to  the 
presence  of  the  carboxyethyl  groups.  The  fact  that  a  hydroxy- 
ilerivative  of  dihydrobenzeue,  which  shows  all  the  properties  of  a 
phenol,  can  be  obtained  by  simple  substitution  in  the  nucleus  is  of 
j'nndamental  importance  with  regard  to  the  benzene  theory  ;  for,  if 
in  dihydrobenzeue  the  double  binding  which,  on  the  inti'oduction  of 
a  hydroxyl-group,  is  converted  into  a  single  binding  with  formation 
of  a  ketone  (in  accordance  with  Erlenmeyer's  rule),  attains  the 
character  of  the  double  binding  in  phloroglucinol  simply  owing  to 
the  presence  of  a  carboxyethyl  group,  there  is  no  reason  to  deny  the 
probability  of  other  substitutions  or  other  changes  in  the  molecule 
giving  a  stability  to  the  double  binding  similar  to  that  observed  in 
the  case  of  benzene  derivatives.  The  objection  might  be  raised  that 
the  stability  of  the  double  binding  in  ethyl  succinosuccinate  is  due 
to  the  fact  that  the  substituting  groups  are  in  the  para-position  to  one 
another ;  such  a  view  is  negatived  by  the  observation  of  Baeyer  and 
Tutein  (Abstr.,  1880,  1180)  that  hydVoxytetrahydroterephthaUc  acid 
l)ehaves  just  like  succinosuccinic  acid.  F.   S.  K. 

Phenylhydrazine  Derivatives  of  Ethyl  Succinosuccinate. 
By  A.  T.  Baeyee,  R.  Jay,  and  L.  Jacksox  (Ber.,  24,  2690—2691).— 
Ethyl  parahenzenedi]iydrazo-\-'''-dihydrote}'eplithalate,  CoJiis^iPi,  is 
formed,  together  with  the  isomeric  A^'*-compound,  when  finely 
divided  ethyl  succinosuccinate  (5  gi^ams)  is  Avarmed  with  phenyl- 
hydrazine  (4"2  grams)  and  alcohol  (15  grams)  until  solution  is  com- 
plete ;  after  keeping  the  mixture  for  3  to  4  days,  the  crystals  are 
separated  by  filtration,  and  extracted  with  boiling  alcohol,  from 
which,  on  cooling,  the  A' -^-derivative  is  deposited  in  colourless 
needles.  It  turns  yellow  at  135 — 140°,  sinters  together  at  145°,  melts 
at  165°  with  decomposition,  and  is  soluble  in  15  parts  of  boiling 
alcohol ;  it  is  unstable  towards  acids  and  alkalis,  and  dissolves  in 
cold,  concentrated  mineral  acids,  and  in  acetic  acid  and  formic  acid 
yielding  red  solutions;  its  solution  in  propionic  acid  has  a  reddish 
hue,  but  it  dissolves  in  valeric  acid  yielding  a  colourless  solution 
which,  on  heating,  suddenly  turns  yellow,  cr^-stals  of  the  A^'*-com- 
pound  being  deposited.  When  heated  alone  or  in  alcoholic  solution, 
it  is  convei'ted  into  the  isomeride  described  below. 

Ethyl  parabeuzenedihydrazo-A*'*-dihydroterephthalate  (Knorr  and 
Billow's  ethyl  diphenylizinsuccinosuccinate),  C21H2SX4O4,  prepared  as 
described  above,  is  very  sparingly  soluble  in  all  ordinary  solvents  and 
can  be  easily  purified  by  extraction  with  boiling  alcohol ;  it  is  a 
yellow,  microscopic,  crystalline  powder,  melts  at  208°,  and  behaves 
like  the  A'- • '-derivative  on  treatment  with  acids  and  alkalis. 

F.  S.  K. 

Constitution  of  the  Phenylhydrazine  Derivatives  of  Ethyl 
Succinosuccinate.     By  A.  v.  Baeyer  and  G.  v.  Beuxing  (Ber.,  24, 
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2692—2699).  —Ethyl  bemenebiazo-^^-'-dihydroterephfhalate,  C24H24X4O1, 
can  be  obtained  in  jellow  needles  by  gradual!}-  adding  a  hot, 
saturated  alcoliolic  solution  of  normal  copper  acetate  (7  grams), 
acidified  with  a  little  acetic  acid,  to  a  boiling  alcoholic  solution  of  the 
A-  ■"'-hydrazo-compound  described  in  the  preceding  abstract,  and  then 
dropping  the  filtered  solution  on  to  ice;  it  melts  at  155°,  is  readily 
soluble  in  alcohol  and  other  ordinary  solvents,  and  dissolves  in  con- 
centrated hydrochloric  acid  and  concentrated  sulphuric  acid,  yielding 
red  solutions.  It  is  much  more  stable  than  the  A- ■  *-hydrazo-co:n- 
pound  ;  on  reduction,  it  is  converted  into  the  A''*-hydrazo-derivative. 
intramolecular  change  taking  place. 

Ethyl  henzenebiazoterephthalate,  C24H22N4O1,  is  formed,  with  libera- 
tion of  hydrogen  bromide,  when  bromine  is  added  to  an  alcoholic 
solution  of  the  preceding  compound  ;  it  crystallises  from  alcohol  in 
long,  lustrous,  orange-red  needles  and  melts  at  126^.  It  resembles 
the  dihydrazo-derivative  in  appearance,  but  is  more  readily  soluble  in 
alcohol  and  much  more  stable.  The  corresponding  acid,  CooHuXiO'i, 
])repared  by  hydrolysing  the  ethyl  salt  Avith  boiling  concentrated 
potash,  crystallises  from  a  mixture  of  glacial  acetic  acid,  water,  and 
alcohol  in  orange-red  needles,  melts  above  250",  and  is  readily  soluble 
in  alcohol  and  other  organic  solvents,  but  insoluble  in  water.  The 
.silver  salt,  C2iiHi2Xi04Ag2,  is  a  dark-red,  crystalline  powder. 

Ethyl  henzenehiazo-\^-*-dihydroterephthalate,  C^nHj^XiOi,  is  formed 
"when  the  corresponding  dihydrazo-compound  (compare  preceding 
■abstract)  is  oxidised  Avith  copper  acetate  as  described  above,  but  the 
solution  must  be  boiled  for  a  much  longer  time,  owing  to  the  in- 
•solubility  of  the  hydrazo-compound  ;  the  A'-^-biazo-derivative  is  also 
formed,  together  with  varying  quantities  of  the  corresponding 
A-'*-compouud,  from  which  it  is  produced  by  intramolecular  change, 
when  the  A'--*-dihydrazo-derivative  is  oxidised  with  copper  acetate  in 
presence  of  Avater.  It  crystallises  from  alcohol  in  light -yellow 
needles,  melts  at  180^,  and  is  more  sparingly  soluble  than  its  isomer- 
ide;  it  dissolves  in  hydrochloric  acid  with  a  red  coloration,  and,  on 
reduction,  it  is  converted  into  the  A^-^-dihydrazo-compound.  When 
treated  with  bromine  in  chloroform  solution,  the  colour  of  the  mix- 
ture changes  fi-om  brown  to  red  and  crystals  of  a  bromo-derivative, 
melting  at  253 — 25-4°,  are  deposited ;  if,  however,  a  solution  of  the 
azo-compound  in  concentrated  sulphuric  acid  is  treated  with  bromine, 
ethyl  benzenebiazoterephthalate,  identical  with  the  compound  de- 
scribed above,  is  obtained. 

The  isomerism  of  the  two  compounds  obtained  by  the  action  of 
phenylhydrazine  on  ethyl  succinosuccinate  is  caused  by  a  difference  in 
the  constitution  of  the  dihydroterephthalic  acids  of  which  they  are 
derivatives.  It  has  been  previoush'  shown  that,  on  careful  reduction, 
terephthalic  acid  is  first  converted  into  the  readily  soluble  A-^- 
dihydro-acid,  Avhich,  Avhen  boiled  with  soda,  is  transformed  into  the 
sparingly  soluble,  stable  A'-*-diLydro-deriA'ative  ;  in  an  exactly  analog- 
ous manner,  ethyl  succinosuccinate  giA'es,  in  the  first  place,  the 
colourless,  unstable  hydrazo-derivative,  Avhich  is  readily  converted 
into  the  yellow,  stable,  insoluble  isomeride. 

XoAV,  in  accordance  Avith  theory,  three  isomeric  benzenebihydrazo- 

5^2 
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(lihydrotereplithalic  acids,  namely  the  A-''-,  A'-^-,  and  A^- ^-compounds;, 
differing  from  one  anotlier  only  as  regards  the  position  of  the  double 
linking,    can    be    derived    from    a    hydrazone    of    the     constitution 

COOEt•CH<^^}^.^'^p^^'>CH•COOEt,  the  hypothetical  primary 

product  of  the  action  of  phenylhydrazine  on  ethyl  succinosuccihate  ; 
since  the  A--*-componnd  may,  theoretically,  exist  in  two  forms,  the 
maleino'id  and  the  fnmaroid,  a  fourth  isomeride  is  also  capable  of 
existence.  The  only  two  isomerides  which  have  yet  been  obtained 
show  the  same  relation  to  one  another  as  that  existing  between  the 
fumaro'id  A-"-  and  the  A^'*-dih3'droterephthalic  acids;  it  may  be 
assumed,  therefore,  at  any  rate  provisionally,  that  they  have  the 
constitutions  assigned  to  them  above. 

This  investigation  affords  an  interesting  contribution  to  the  ques- 
tion of  the  relation  between  colour  and  constitution ;  the  above  facts 
show  that,  by  a  slight  change  in  the  position  of  the  double  linking^ 
a  yellow  compound  may  become  colourless,  and  vice  versa. 

F.  S.  K. 

Sulphonation  of  Parachloronitrobenzene  and  Parachlor- 
aniline.  By  A.  Claus  and  C.  ]\Jaxx  (Aniiahii,  265,  87 — 05). — 
Chloronitrohenzenesulpnonic  acid  [CI  :  SO3H  :  NOo  :=  1  :  2  :  4]  is  best 
prepared  by  adding  parachloronitrobenzene  to  10 — 12  per  cent, 
anhydrosulphuric  acid  (6  parts)  and  then  heating  the  mixture  at 
120 — 130°  until  it  is  completely  soluble  in  dilute  alkali  ;  no  other 
sulphonic  acid  is  formed  even  when  the  conditions  of  the  experiment 
are  altered.  It  separates  from  water  in  well-detined,  almost  colour- 
less, asymmetric  crystals,  a:h  :  c.  ^  08584  : 1  :  0'8520,  containing  2 
mols.  H2O,  both  of  which  are  expelled  at  110° ;  it  is  readily  soluble' 
in  water,  but  only  very  sparingly  in  alcohol.  The  ammonnim  salt,  Avith 
IHoO,  sodium  salt,  with  IHoO,  and  the  ^o^assiii/?*.  salt  (anhydrous)  are 
crj'Stalline  compounds,  readily  soluble  in  water,  but  only  sparingly 
m  alcohol.  The  hariuvi  salt  (anhydrous),  calcium  salt,  with  8H2O, 
copper  salt,  with  5H2O,  and  lead  salt,  with  7H2O,  are  readily  soluble 
in  hot  water  and  crystallise  well.  The  chloride,  N^()2*C6H3C1"S02CI, 
crystallises  from  ether  in  yellowish  prisms  melting  at  89 — 90° 
(uncorr.).  The  amide,  X02'CgH3C1*S02'N'H2,  crystallises  in  colourless,^ 
lustrous  needles  and  prisms,  melts  at  185 — 186"  (uncorr.),  and  is 
readily  soluble  in  ether,  chloroform,  alcohol,  and  hot  water, 

Chloramidoljenzenesulphonic  acid  [CI  :  SOoH  :  NH2  =1:2:  4],  pre- 
pared by  reducing  the  preceding  compound  with  tin  and  boiling' 
dilute  hydrochloric  acid,  crystallises  from  hot  water  in  colourless, 
prismatic  needles.  The  hariurn  salt,  with  6H0O,  is  almost  insoluble  in 
alcohol,  but  very  readily  soluble  in  hot  water,  from  which  it  sepai'ates 
in  small  needles.  The  stannocMoride  crystallises  in  large,  lustrous 
prisms. 

Two  isomeric  sulphonic  acids  are  formed  when  parachloraniline 
sulphate  is  mixed  with  15  per  cent,  anhydrosulphuric  acid  (8  parts), 
the  mixture  heated  on  the  water-bath  for  6 — 8  hours,  and  then 
poured  into  a  large  volume  of  water  ;  the  yield  of  the  mixed  products 
is  small.     On  fractionally  crystallising  the  mixture  of  acids  from  hot 
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water,  a  cliloramidobenzenesulphonic  acid,  identical  with  the  com- 
pound just  described,  is  tirst  deposited,  and  from  the  mother  liquors 
the  isomoride  [CI  :  SO3H  :  XH,  =  1:3:4]  is  obtained  in  short, 
oblong,  efflorescent  prisms,  containing  2  mols.  HjO.  F.  S.   K. 

Sulphonation  of  Metachloronitrobenzene  and  Metachlor- 
aniline.  By  A.  Clai-s  nnd  H.  Jjopp  (A7inal>^7i.  265,  9o— lo7;.— The 
authors  can  confirm  the  statement  of  Post  and  Meyer  (Ber.,  14,  1605), 
that  two  isomeric  sulphonic  acids  are  obtained  on  heating  meta- 
chh>ronitrobenzene  with  anhydrosulphuric  acid  at  125°  for  several 
hours.  Post  and  Meyer's  a-acid,  isolated  in  the  manner  described  by 
them,  has  the  constitution  [SO3H  :  N02 :  CI  =  1  :  3  :  5],  and  is 
formed  in  larger  quantities  the  more  concentrated  the  anhydro-acid 
omplo^^ed.  The  corresponding  chloride,  X02'C6H3CI'S02C1,  is  an 
oil ;  the  amide,  XOa'CgHaCT'SOj'XHa,  crystallises  from  alcohol  and 
water  in  small,  colourless  plates  melting  at  164 — 165°  (uncorr).  The 
<;onstitution  of  this  acid  was  proved  to  be  that  given  above  by 
tirst  reducing  it  to  the  corresponding  chloramidosulphonic  acid 
tiescribed  by  Post  and  Meyer  (Zoc.  cit.)  ;  this  compound  was  then 
converted  into  metachlorobenzenesulphamide  by  first  eliminating  the 
amido-gronp  and  then  treating  the  product  with  phosphorus  penta- 
chloride  and  anhydrous  ammonia  consecutively.  Another  portion  of 
the  chloi'amidosulphonic  acid  was  treated  with  sodium  amalgam  to 
eliminate  the  chlorine,  and  the  resulting  amidosulphonic  acid  trans- 
formed into  the  corresponding  chlorosulphonic  acid  by  means  of  the 
diazo-compound  ;  this  substance  was  finally  converted  into  the  sulph- 
timide,  which  was  found  to  be  identical  with  the  metachlorobenzene- 
sulphamide obtained  in  the  first  case. 

The  second  acid,  obtained  by  sulphonating  metanitrochlorobenzene 
as  described  above,  has  the  constitution  [SOsH  :  XO2 :  CI  =  1:2:6]; 
its  chloride,  XO^'CsHoCl'SOoCl,  crystallises  from  ether  in  yellow 
prisms,  melts  at  180°,  and  is  sparingly  soluble  in  chloroform  ;  the 
corresponding  awi/cZ-^,  NOo'CeHaCl'SOo'XHo,  crystallises  from  water  in 
long,  colourless  needles,  and  decomposes  at  a  high  temperature,  but 
without  melting.  The  constitution  of  this  sulphonic  acid  was  deter- 
mined by  the  same  methods  as  those  employed  in  the  case  of  the 
isomeride. 

At  least  two,  possibly  four,  isomeric  sulphonic  acids  are  formed 
when  metachloraniline  sulphate  is  heated  for  10 — 12  hours  on  the 
water-bath  with  anhydrosulphuinc  acid  (3 — i  parts)  ;  on  treating  the 
product  with  water,  and  precipitating  the  sulphuric  acid  with  barium 
hydroxide,  there  remains  in  solution  a  mixture  of  barium  salts  which 
cannot  be  easily  resolved  into  its  constituents,  but  from  which,  by 
fractionally  crystallising  the  free  acids  from  water,  pure  metachlor- 
anilinesulphonic  acid  [SO3H  :  XH,  :  CI  =  1  :  2  :  4]  and  an  impure 
isomeride  can  be  obtained.  The  former  has  been  previously  described 
by  Post  and  Meyer  ;  its  constitution  was  determined  by  the  authors  by 
the  same  methods  as  those  used  in  the  case  of  the  nitrochlorobenzene- 
sulphonic  acids.  The  impm'e  isomeride  has,  most  probably,  the  con- 
stitution [SO3H  :  CI  :  XH,  =  1:2:4].  F.  S.  K. 
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Sulphonation  of  Orthotoluidine.  By  A.  Claus  and  F.  Immel 
(Annalen,  265,  67 — 87). — Orthotoluidiiieinetasulphonic  «acid 

[NHo  :  Me  :  SO3H  =  1:2:5] 

is  formed  in  considerable  quantity,  together  with  the  isomeridc 
[NH2  :  Me  :  SO3H  =  1:2:4],  when  orthohiidine  sulphate  (1  .part) 
is  mixed  with  50  per  cent,  anhydrosulphuric  acid  (2  parts)  cooled 
below  0°,  and  the  mixture  kept  at  this  temperature  wdth  frequent 
shaking  until  it  has  become  a  thick,  brown  mass ;  the  product  is  then 
treated  with  ice-cold  water,  the  cold  solution  neutralised  with  bariuni 
carbonate,  and  the  barium  salts  in  the  filtered  solution  separated  by 
fractional  crystallisation  from  water.  With  regard  to  the  1:2:4- 
acid,  it  may  be  remarked  that  the  statements  of  Gerver  on  this  subject 
ai'e  incorrect,  but  those  of  Keville  and  Winther  (Ber.,  13,  1941) 
coi-rect  ;  when  treated  with  bromine  (1  mol.)  in  glacial  acetic  acid 
solution,  it  is  converted  into  a  crystalline  bromo-derivative 

[NHo  :  Me  :  SO3H  :  Br  =  1  :  2  :  4  :  6], 

the  barium  salt  of  which  crystallises  with  3  mols.  H2O  ;  when  this 
bromo-acid  is  treated  with  bromine  (1  mol.)  in  aqueous  solution,  it 
yields  dibromotoluidine  (m.  p.  50°),  the  platinochloride  of  which  crys- 
tallises with  1-|  mols.  HoO.  Ortlaotoluidinemetasulphonic  acid,  pre- 
pared from  the  barium  salt,  is  very  readily  soluble  in  water,  from 
which  it  crystallises  in  colourless,  transparent  needles,  containing 
1  mol.  H2O  ;  it  is  doubtless  identical  with  the  acid  obtained  by  the 
reduction  of  nitrotoluenesulphonic  acid  (compare  Hayduck,  Annalen, 
172,  204).  The  sodium  salt,  with  SH^O,  crystallises  in  needles,  and  is 
very  readily  soluble  in  water  and  alcohol.  The  harmm  salt,  with  2IH3O, 
crystallises  in  rhombic  plates,  and  is  more  readily  soluble  in  water 
than  the  corresponding  salt  of  the  isomeric  acid  referred  to  above. 
The  calcium  salt,  with  GHoO,  the  cobalt  salt,  and  the  niclcel  salt  are  crys- 
talline and  readily  soluble  in  water.  When  the  acid  is  treated  with 
bromine  in  aqueous  solution,  it  is  converted  into  a  dibromo-derivative 
[NHo  :  Me  :  Br.  :  SO3H  =  1:2:4:6:5],  which  crystallises  from 
boiling  water  in  long,  colourless  needles,  containing  1  mol.  HoO 
(compare  Hayduck,  loc.  cit.)  ;  the  barium  salt  of  this  bromo-acid 
crystallises  from  hot  water  with  S^  mols.  H3O. 

Tribromotolaenesuljjhonic  acid  [Bra :  J^Ie  :  SO3H  =:  1:4:6:2:5] 
can  be  obtained  by  decomposing  the  diazo-derivative  of  the  dibromo- 
acid  just  described  with  cuprous  bromide  (compare  Hayduck,  Annalen, 
174,  354)  ;  it  crystallises  from  hot  water  in  small,  colourless  prism.«, 
and,  when  treated  with  highly  superheated  steam  in  concentrated 
sulphuric  acid  solution,  it  is  readily  decomposed  into  tribromotoluenu 
(m.  p.  53°). 

Paratoluidinemetastilplionic  acid  [NHo  :  SO3H  :  Me  =  1:3:4]  is 
formed  in  large  quantities  when  paratoluidine  is  sulphonated  under 
the  conditions  described  in  the  case  of  the  corresponding  ortho- 
compound  ;  the  product  is  washed  with  cold  water  to  free  it  from 
small  quantities  of  the  orthosulphonic  acid,  and  then  crystallised 
from  hot  water,  fi'om  which  it  separates  in  well-detined  rhonibohedra 
containing  1   mol.   HoO.      It   is  insoluble    in    alcohol,  reduces    am- 
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moniacal  silver  nitrate  solution,  and  gives  a  red  coloration  on  warming' 
with  ferric  chloride ;  when  boiled  with  excess  of  bromine  in  aqiieons 
solution,  it  yields  a  tribromoparntoluidine,  [NHo  :  Brs  :  Me  = 
1:2:3:6:  4],  which  crystallises  in  colourless  needles  melting 
at  83°  (nncorr.). 

When  anihne  sulphate  is  sulphonated  in  the  cold  in  the  manner 
described  above,  the  parasulphonic  acid  alone  is  obtained ;  ortho- 
bromauiline  also  gives  but  one  sulphonic  acid,  which  is  identical  with 
the  compound  [NHj  :  Br  :  SO3H  =  1:2:5]  described  bv  Andrews 
{Ber.,  13.  2126).  F.  S.  K. 

Bromisatin-blue.  Compounds  of  Mono-  and  Di-bromisatin 
with  Piperidine,  By  C.  Scuottex  {Ber.,  24,  2G04— 2G07). — Bi- 
pipiridylhromisatin,  Cil^H.u'Qv^zO,  is  obtained  by  warming  an  alcoholic 
solution  of  bromisatin  with  twice  the  molecular  proportion  of  piper- 
idine. It  crystallises  in  colourless  needles,  is  very  sparingly  soluble 
in  alcohol,  and  closely  resembles  dipiperidylisatin  in  its  behaviour 
with  acids,  alkalis,  and  on  warming  (compare  this  vol.,  p.  928). 

Bromisafin-blue  is  formed  when  dipiperidylbromisatin  is  warmed 
with  several  times  its  weight  of  acetic  anhydride,  and,  on  the  addition 
of  water  to  the  blue  solution  is  precipitated  as  a  microcrystalline 
powder.  It  resembles  isatin-blue  {loc.  cit.)  in  its  behaviour  with 
solvents,  acids,  and  alkalis. 

Piperidinedihroimsatin,  Ci3Hi4Br2X202,  is  obtained  by  adding  piper- 
idine to  dibromisatin  suspended  in  warm,  absolute  alcohol.  It  crys- 
tallises in  short,  pale-yellow  prisms,  melts  at  152°,  dissolves  sparingly 
in  alcohol,  but  more  easily  in  ether,  and  is  insoluble  in  water.  It  is 
not  affected  by  boiling  with  dilute  mineral  acids  or  alkalis,  or  with 
acetic  acid  or  acetic  anhydride,  but  decomposes  with  the  regeneration 
of  dibromisatin  when  heated  with  a  mixture  of  hvdrochloric  and  acetic 
acids.  '  W    P.  W. 

Dimethyl carbazole.     By  E.  Tauber  and  E.  Lokwexhekz  {Ber., 
24   2597 — 2599). — The  paper  contains  a  further  account  of  the  di- 
:Me Me 

methylcarbazole  \  /        \  /  formerly   described    by   the 

authors  (this  vol.,  p.  83-t).  Dimethylcarbazole  can  be  prepared  in 
two  ways,  from  diamidodimethylcarbazole,  and  by  heating  orthodi- 
amidoditolyl  with  a  mineral  acid  above  200°.  The  first  method  gives 
very  bad  results  :  the  second  method  is  also  disadvantageous  owing  to 
rhe  difiiculty  of  preparing  large  quantities  of  orthodinitroditolyl. 

Orthodinitroditolyl  is  best  obtained  as  follows  : — Well  dried  meta- 
dinitrotolidine  is  made  into  a  paste  with  a  little  absolute  alcohol  and 
the  calculated  quantity  of  100  per  cent,  sulphuric  acid  (for  2  mols.), 
poured  into  15  times  as  much  absolute  alcohol,  and  amyl  nitrite 
(2  mols.)  added  to  the  mixture  at  10°.  The  mixture  is  then  heated 
for  some  hours  to  boiling,  diluted  with  water,  and  the  orthodinitrodi- 
tolyl extracted  with  high  boiling  petroleum.     The  nitro-product  is 
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reduced  with  tin  and  hydrochloric  acid,  and  the  diamido-hydrochloridc 
(m.  p.  83°)  thus  obtained  is  converted  into  dimethylcai'bazole  by  heating- 
it  with  six  times  the  quantity  of  hydrocUoric  acid  (18  per  cent.)  in  a 
sealed  tube  at  230°  for  20  hours. 

Dimethylcarbazole  crystallises  from  benzene  in  colourless  needles, 
melts  at  219°,  is  easily  soluble  in  hot  benzene,  toluene,  and  alcohol, 
somewhat  easily  in  ether  a,nd  carbon  bisulphide,  and  sparingly  so  in 
light  petroleum,  and  is  very  like  ordinary  carbazole.  The  picric  add 
compound  crystallises  in  reddish-brown  needles,  and  melts  at  192^. 
The  7tiY?'OSO-compound  crystalhses  from  alcohol  in  pure,  yellow 
needles,  and  melts  at  106^.  The  acetyl  compound  crystallises  from 
alcohol  in  needles,  and  melts  at  129°.  A  wood  splinter  soaked  in  an 
alcoholic  solution  of  dimethylcarbazole  is  coloured  red  by  hydrochloric 
acid ;  with  isatin,  its  solution  in  sulphuric  acid  gives  an  indigo-blue. 
It  is  distinguished  from  carbazole  by  not  giving  a  blue  dye  on  fusion 
with  oxalic  acid.  When  shaken  with  quinone  in  acetic  acid  solution 
containing  a  few  drops  of  concentrated  sulphuric  acid,  it  gives  a  deep, 
indigo- blue  solution,  and  this,  on  the  addition  of  water,  deposits 
a:reyish-blue  flocks,  w^hich  dissolve  in  ether  with  a  bluish-violet  colour. 
Carbazole,  under  the  same  treatment,  gives  a,  magenta  solution,  which, 
on  the  addition  of  water,  yields  reddish-brown  flocks,  soluble  in  ether 
to  a  red  liquid.  A  table  is  given  of  the  properties  of  carbazole  and 
dimethylcarbazole.  E.  C.  R. 

Preparation  of  Hydrobenzoin  and  of  Deoxybenzoin.     By  P. 

JuiLLARD  and  G.  TissOT  (Chem.  Centr.,  1891,  ii,  166;  from  Arch.  sci. 
phys.  nat.  Geneve). — The  authors  recommend  the  following  method 
for  the  prejjaration  of  hydrobenzoin  ;  the  product  is  very  pure,  but  the 
amount  is  small:  100  grams  of  benzaldehyde  is  reduced  with  100 
grams  of  zinc-dust  in  500  grams  of  glacial  acetic  acid  and  10  grams 
of  anhydrous  acetic  acid.  After  the  zinc-dust  has  been  gradually 
added,  the  mixture  is  heated  at  100°  for  1^  hours.  The  resulting 
liquid  is  diluted  with  4 — 5  volumes  of  water  and  the  hydrobenzoin 
precipitated  with  sodium  carbonate.  It  crystallises  in  beautiful 
plates,  and  melts  at  134°.  The  yield  is  5 — 10  per  cent.  From  the 
oily  residue,  a  few  white  crystals  separated  at  the  end  of  a  few  days ; 
the  remainder  was  principally  benzyl  alcohol  and  deoxybenzoin.  If 
dilute  acetic  acid  be  employed  for  the  reduction,  the  product  consists 
chiefly  of  benzyl  alcohol. 

Deoxybenzoin  is  prepared  by  the  reduction  of  benzoin  or  acetyl- 
benzoin  as  follows  : — 40  grams  of  benzoin  and  40  grams  of  zinc  are 
treated  with  200  grams  of  glacial  acetic  acid,  and  the  reduction  is 
almost  perfect.  Neither  hydrobenzoin  nor  acetylhydrobenzoin  is 
found  among  the  products.  Acetylbenzoin  was  prepared  by  heating 
2  grams  of  benzoin  with  10  grams  of  anhydrous  acetic  acid  for  four 
hours  in  a  tube  at  150°,  whereby  the  theoretical  quantity  was  obtained. 
It  crystallises  in  white  needles,  and  melts  at  83°.  J.  W.  L. 

Derivatives  of  Deoxybenzoin.  By  J.  Ephraim  {Ber.,  24, 
2820 — 2827). — Deoxyhenzoinortliodicarhoxijlic  acid., 

COOH-CeHi-CO'CHo/CsHi-COOH, 
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is  obtained  by  heatino^  1  :  2-carboxyphenylacetic  acid  (10  parts)  with 
an  equal  -sveight  of  phthalic  anhydride,  and  sodium  acetate  (1  part)  in 
.•m  oil-bath  at  180 — 190°,  the  reagents  beingf  anhydrous,  treating  the 
dark-coloured  melt  with  hot  water,  dissolving  in  cold  sodium  hydr- 
oxide solution,  precipitating  the  filtrate  with  hydrochloric  acid,  treat- 
ing the  precipitate  with  cold  alcohol,  and  crystallising  from  glacial 
acetic  acid ;  it  forms  white  needles  and  melts  at  238 — 239°  ;  the  silver 
salt  separates  in  white,  feathery  needles  on  adding  silver  nitrate  to  a 
solution  of  the  ammonium  salt.  When  the  acid  (2  grams)  is  heated 
with  fuming  hydriodic  acid  (5  c.c.)  and  amorphous  phosphorus 
(1  gTam)  in  a  sealed  tube  at  IGO''  for  2 — 3  hours,  and  the  melt  ex- 
tracted with  sodium  carbonate  solution,  dibenzjdorthodicarboxylic  acid, 
C2H4(C6H4'COOH).i,  melting  at  225°,  separates  on  the  addition  of  hydro- 
chloric acid.  The  acid,  CisHnOsN,  is  formed  when  deoxybenzoin- 
orthodicarboxylic  acid  (1  gram)  is  heated  with  concentrated  alcoholic 
ammonia  in  a  sealed  tube  for  12  hours;  it  crystallises  from  alcohol  in 
white    rhombohedra,    and   its  constitution   is    represented   either  by 

C00H-CcH4-CH:C<^^>C0  or  by  COOH-C6H,-C<^^-^.~~>C6H,. 

This,  when  heated  on  the  water-bath  with  twice  its  weight  of  phos- 

jihorus    oxychloride,    yields    the   compound,   C6H4<^ I  ^       ^CeH^. 

When  deoxybenzo'inorthodicarboxylic  acid  is  dissolved  in  absolute  alco- 
hol, the  cooled  solution  saturated  with  hydrogen  chloride,  and  water 

PO'P  T-T  'CIT 
added,  the  anhydride,  0<^  i     ',  is  precipitated  ;  it  crystallises 

from  alcuhol  in  white  needles,  melts  at  260°,  and  is  insoluble  in  cold 
alkalis.        The      oximidolactone,      C6H4<^p/~v^.^^C-C6H4*COOH     or 

CO<q'.^'>C-CH2-C6H4-COOH,  is  produced  when  the  acid  is  dissolved 

in  alkali  and  treated  with  hydroxylamine  ;  it  crystallises  from  alcohol 
in  delicate,  rose-coloured  needles,  and  melts  at  229 — 230°  ;  the  lactone, 

COOH-C6H4-CH2-CH<Q«^>CO  or  GOOIL'CJl,'GR<^^Q':>CJi„ 

is  obtained  when  the  acid  is  ti'cated  with  five  times  the  calculated 
quantity  of  sodium  amalgam  in  alkaline  solution ;  it  separates  from 
alcohol  in  monosymmetric  crystals,  a  :  h  :  c  =z  0*8962  :  1  :  0'7478  ; 
ji  =  61°  43',  and  melts  at  201°.  The  harittm  salt  of  the  bibasic  acid, 
COOH-C6H4-CH,-CH(OH)-C6H4-COOH,  is  formed  when  the  lactone  is 
boiled  with  barium  hydroxide,  and,  on  adding  the  silver  nitrate  to  the 
resulting  solution,  the  silver  salt  is  precij^itated. 

The  author  has  separated  a  small  quantity  of  a  bye-product,  CieHioOi, 
in  the  preparation  of  deoxybenzo'inorthodicarboxylic  acid  by  the  above- 
described  method ;  it  crystallises  from  glacial  acetic  acid  in  white 
needles,  melts  at  250°,  and  is  not  identical  with  deosybenzoinortho- 
dicarboxylic  anhydride.  It  yields  an  acid,  CieHioOs,  melting  at  196°, 
which  thus  appears  to  be  isomeric  with  deoxybenzoiuorthodicarboxylic 
acid.  A.  R.  L. 
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Synthesis  of  Hydroxyxanthones.  By  B.  ISThssleii  (Ghem.  Ccntr., 
1891,  ii,  Gl  ;  from  Schweiz.  Wochenschr.  Pharm.,  29,  186). — Similarly 
to  the  formation  of  xanthone  from  orthohydroxybenzoic  acid,  hydroxy- 
xanthones may  be  prepared  from  diliydroxy-acids.  From  dihydroxy- 
benzoie  acid,  dihydroxyxanthone  is  formed  ;  from  a  mixture  of  salicylic 
and  dihydroxybenzoic  acids,  a  monohydroxyxanthone  is  obtained ',  and 
the  phenols,  resoroinol,  orcinol,  quinol,  and  phoroglucinol  unite  with 
hydroxy-acids  with  formation  of  corresponding  hydroxyxanthones. 

J.  W.  L. 

Derivatives  of  Lapachic  Acid.  By  E.  Patern6  and  L.  Caberti 
(^Gazzetta,  21,  374 — 381). — Monobromolapachic  acid  may  be  reduced  by 
suspending  it  in  very  dilute  caustic  potash  and  treating  with  zinc 
dust ;  after  half  an  hour,  the  solution  is  filtered,  saturated  with  carbonic 
anhydride,  and,  as  soon  as  the  resin  is  deposited,  the  liquid  is  filtered 
and  acidified  with  hydrochloric  acid,  when  a  flocculent  precipitate  of 
lapachic  acid  falls.  This  shows  Hooker  and  Green's  opinion,  that 
monobromolapachic  acid  is  a  derivative  of  lapachone  (Abstr.,  1889, 
999),  is  incorrect. 

Paterno  and  Minunni  (Abstr.,  1890,  1310)  showed  that  lapachic 
acid,  when  treated  with  thiophen  and  sulphuric  acid,  yields  a  con- 
densation product ;  the  authors  find  that  the  reaction  occurs  between 
the  thiophen  and  lapachone  formed  by  the  action  of  sulphuric  acid  on 
the  lapachic  acid.  Lapachone  (1  part)  and  thiophen  (1  part)  are 
dissolved  in  glacial  acetic  acid  (1  vol.)  and  concentrated  sulphuric 
acid  (1vol.)  added;  after  five  hours,  the  emerald-green  solution  is 
poured  into  much  water,  the  bulky,  blue  precipitate  collected  and 
washed,  first  with  water,  then  with  a  mixture  (equal  parts)  of  alcohol 
and  water,  and  finally  dried.  The  substance  is  now  of  an  intense, 
sky-blue  colour,  and  is  soluble  in  strong  alcohol,  ether,  chloroform, 
and  light  petroleum,  yielding  a  blue  solution  ;  it  dissolves  in  acetic 
acid  and  in  sulphuric  acid,  fx-om  which  it  is  precipitated  by  water,  a 
part  being  resinified.  In  solution  this  substance  seems  to  be  unaltered 
by  hydrochloric  acid  or  sodium  amalgam,  but  is  slowly  oxidised  by 
nitric  acid  and  at  once  decolorised  by  chlorine-water.  It  contains 
sulphur,  but  could  not  be  obtained  sufficiently  pure  for  quantitative 
analj'sis. 

On  passing  dry  hydrogen  chloride  through  a  solution  of  lapachic 
acid  in  glacial  acetic  acid,  the  solution  becomes  brownish-red,  and,  on 
pouring  it  into  water,  yields  lapachone  and  a  trace  of  another  sub- 
stance, probably  the  compound  obtained  when  lapachic  acid  is  treated 
with  nitric  acid.  If  a  solution  of  lapachone  and  thiophen  in  glacial 
acetic  acid  is  saturated  with  dry  hydrogen  chloride  and  allowed  to 
remain  for  some  days,  the  blue  compound  described  above  is  obtained. 
A  solution  of  lapachic  acid  (1  part)  in  glacial  acetic  acid,  on  treatment 
with  fused  zinc  chloride  (10  parts),  yields  nothing  but  pure  lapachone 
after  remaining  for  18  hours.  Zinc  chloride  also  effects  the  condensa- 
tion of  lapachone  with  thiophen,  but  much  resinous  matter  is  pro- 
duced at  the  same  time.  Lapachic  acid  is  partially  converted  into 
lapachone  by  calcium  chloride,  but  is  seemingly  unaltered  by  stannous 
chloride  in  alcoholic  solution. 

An  improved  process  for  the  preparation  of  lapachic  acid  is  the  fol- 
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lowing: — The  crude  product  (100  gi'ams),  obtained  by  boiling  the 
shavings  or  sawdust  of  lapacho  wood  with  sodium  carbonate,  and  de- 
composing the  solution  with  hydrochloric  acid,  is  boiled  with  barjta- 
water  (30 — 35  grams  barium  hydrate  in  15  litres  of  water).  On 
filtration  and  precipitation  with  hydrochloric  acid,  the  lapachic  acid 
is  generally  pure  enough  to  be  at  once  recrystallised  from  alcohol. 

W.  J.  P. 

Melting  Points  of  Binary  Systems  of  Hydrocarbons.  By  L. 
VuiXON  (Conipt.  rend.,  113,  133 — 136). — The  hydrocarbons  eniploj-ed 
were  naphthalene,  diphenyl,  phenanthrene,  triphenylmethane,  and 
anthracene,  which  were  mixed  in  pairs  in  various  pi-oportions. 

The  mixtures  may  be  divided  into  two  groups,  namely,  (a)  those 
that  contain  anthracene  and  have  a  melting  point  which  rises  as  the 
proportion  of  anthracene  increases,  but  is  always  higher  than  the 
mean  calculated  melting  point ;  and  (&)  those  that  contain  no  anthra- 
cene. In  the  latter  group,  the  melting  point  is  always  lower  than  the 
mean  calculated  melting  point,  and  the  curves  have  a  characteristic 
form,  showing  a  point  of  reversal  which  corresponds  in  the  various 
cases  to  the  following  mixtures  :  naphthalene,  2  mols.,  and  diphenyl, 
1  mol. ;  naphthalene,  2  mols.,  and  phenanthrene,  1  mol. ;  naphthalene, 
1  mol.,  and  triphenylmethane,  1  mol.;  diphenyl,  2  mols.,  and  phen- 
anthrene, 1  mol. ;  diphenyl,  2  mols.,  and  triphenylmethane,  1  mol. 

C.  H.  B. 

Truxillic  Acids.  By  J.  Homans,  R.  Steltzxer,  and  A.  Slkow 
(Ber.,  24,  2589 — 2592).— When  a-truxillic  acid  is  treated  with  a  small 
quantity  of  fuming  nitric  acid  (1"52),  it  dissolves,  and  two  isomeric 
mononitro-acids  are  formed.  The  one  acid  (b)  crystallises  from  the 
solution  on  cooling,  the  other  (a)  is  obtained  by  diluting  with  water 
and  is  purified  by  crystallisation  from  alcohol. 

a-Nitro-Oi-truxillic  acid,  [C9H7(N02)02]2,  forms  small  prisms,  melts 
at  228 — 229°,  and  is  easily  soluble  in  alcohol,  ether,  and  acetic  acid, 
sparingly  in  benzene.  It  is  not  attacked  by  potassium  permanganate 
in  alkaline  solution,  and  is  thus  distinguished  from  nitrocinnamic  acid. 
The  salts  do  not  crystalli.se.  Etliyl  a-nitro-et-truxillate  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  138°. 

h-Nitro-oL-truxillic  acid  is  insoluble,  or  only  sparingly  soluble,  in  all 
solvents,  melts  at  290^  with  decomposition,  and  does  not  reduce  per- 
manganate. The  silver  salt  forms  a  white,  granular  precipitate.  The 
barium  salt  is  easily  soluble  in  water  and  crystallises  in  bright-yellow 
needles. 

)3-  and  7-truxillic  acids  each  yield  only  one  mononitro-acid. 

Nitro-l3-truxillic  acid  is,  when  first  obtained,  an  oil  which  is  purified 
with  difficulty  by  recrystallisation  from  alcohol.  It  melts  at  216°,  is 
easily  soluble  in  ether,  acetic  acid,  and  chloroform,  sparingly  in 
benzene,  and  does  not  reduce  potassium  permanganate. 

Nitro-ri-truxiUic  acid  forms  small  prisms,  melts  at  293°,  is  easily 
soluble  in  alcohol  and  acetic  acid,  insoluble  in  benzene,  and  slowly 
reduces  potassium  permanganate. 

The  amido-derivatives  of  a-truxillic  acid  are  obtained  by  reducing 
the  nitro-derivatives  with  tin  and  hydrochloric  acid,  precipitating  the 
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tin  with  sulphuretted  hydrogen,  and  concentrating  the  filtrate  in  a 
vacuum  on  the  -svater-bath. 

a-Amido-ot.-truxillic  acid  is  obtained,  in  scales  of  silvery  lustre,  by 
precipitating  a  solution  of  the  hydrochloride  with  sodium  acetate,  and 
is  purified  by  precipitation  from  acetone  by  petroleum.  The  hydro- 
chloride forms  very  soluble  needles. 

b-Amido-oc-truxillic  acid  crystallises  from  water  in  needles.  The 
hydrochloride  forms  needles,  and  is  less  soluble  than  the  a-amido-acid. 
The  sidpliate  is  obtained  in  beautiful,  sparingly  soluble  needles  on 
adding  the  theoretical  quantity  of  sulphuric  acid  to  a  solution  of  the 
hydrochloride. 

b-Viazo-cc-truxillic  acid  nitrate,  [09117(1^2^03)02] 2,  is  obtained  in 
pale-yellow  needles  by  adding  sodium  nitrite  (1'8-i  grams)  to  an  ice- 
cold  solution  of  the  hydrochloride  of  the  amido-acid  (0  grams)  in  a 
small  quantity  of  water  and  nitric  acid  (5  c.c).  It  is  easily  soluble 
in  water,  and  yields  a  ponceau-red  dye  with  sodium  /:i-naphtholdi- 
sulphonate,  which  does  not,  however,  dye  cotton  directly. 

b-Hydroxy-a.-truxillic  acid  is  obtained  by  adding  the  calculated 
quantity  of  sodium  nitrite  to  a  solution  of  the  amido- hydrochloride  in 
concentrated  sulphuric  acid.  The  mixture  is  diluted  with  water  and 
heated  to  boiling,  when  the  hydroxy-acid  is  obtained  as  a  yellow  pre- 
cipitate. It  ci-ystallises  from  alcohol  in  colourless  flocks,  is  sparingly 
soluble  in  most  solvents,  does  not  melt  at  360^,  dissolves  in  cold  soda, 
and  is  precipitated  by  acids.  The  calci^^m  salt  is  obtained  b}^  boiling 
the  acid  with  calcium  carbonate,  is  easily  soluble  in  water,  and  is  pre- 
cipitated on  the  addition  of  alcohol. 

b-Acetiilliydroxy-cc-truxillic  acid  is  obtained  by  the  action  of  acetic 
anhydride  and  sodium  acetate  on  the  hydroxy-acid  ;  it  crystallises  from 
acetic  acid  in  tufts  of  needles,  and  melts  at  244°.  E.  C.  R. 

Essence  of  Lemons.  By  V.  Olivf.ri  {Gazzetta,  21,  318 — 380). — 
Hecently  prepared  essence  of  lemons  is  a  canary-yellow,  oily  liquid, 
of  a  pungent  acrid  taste.  Its  sp.  gr.  is  0'860  at  16^,  and  its  specific 
rotatory  power  [aj^  at  16°  varies  from  +69"75°  to  -|-75'10°. 

On  distilling  essence  of  lemons  which  has  been  steam-distilled  and 
dried  over  fused  potassium  cai'bonate,  three  principal  fractions  are 
obtained.  The  fii'st  portion,  boiling  at  170 — 170'5'',  constitutes  about 
one-fifteenth  part  of  the  whole,  and  has  a  sp.  gr.  of  0"8867  at  0°  and 
a  specific  rotatory  power  [ajo  ^=  -f  64'82°  at  16°.  It  is  a  colourless, 
mobile  liquid,  having  the  characteristic  odour  of  the  essence,  and  has 
the  composition  of  a  terpene,  CmHie. 

Limonene  Tetrabromide,  CioHjeBri. — This  is  obtained  when  the  limou- 
ene  (1  vol.)  is  dissolved  in  a  mixture  of  alcohol  (4  vols.)  and  ether 
(4  vols.),  and  bromine  (0'7  vol.)  dropped  iato  the  solution  cooled  to 
0°.  The  product,  after  washing  with  cold  alcohol  and  dissolving  in 
boiling  ethyl  acetate,  is  obtained  as  an  oil  which,  after  a  time, 
solidities  to  a  crystalline  mass  melting  at  31".  The  dihydrochloride, 
CioHigCL,  is  prepared  by  passing  excess  of  hydrogen  chloride  through 
a  mixture  of  equal  weights  of  ether  and  the  limonene  ;  the  ether  is 
evaporated,  and  the  product  dried  on  a  porous  plate  and  recrystallised 
from  alcohol.     It  forms  small,  colourless,  six-sided  tables  melting  at 
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50° ;  it  agrees  in  properties  witli  the  di hydrochloride  prepared  b'r 
Wallach. 

The  second  fraction  from  lemon  oil  boils  between  lyG"*  and  178'' 
and  inclndes  about  nine-tenths  of  the  whole  ;  it  is  a  mobile,  colourless 
liquid  having  a  sp.  qr.  of  0-8990  at  0"  and  a  specific  rotatory  power 
[»]d  =  +7'6'7o°.  Ya])Our  density  determinations  and  analyses  show 
it  to  have  the  composition  Ci„Hi6.  The  tefrahromide,  CioHioBrj,  pre- 
pared as  above,  melts  at  102 — 103°  ;  the  dihydrochloride,  CioHisClo, 
crystallises  in  scales  soluble  in  alcohol,  and  melts  at  50°. 

The  third  fraction  boils  at  240 — 242°;  in  fresh  lemon  oil,  the  pro- 
portion is  very  small,  but  much  larger  quantities  are  obtained  from 
old  oil,  alontc  with  polyterpenes  boiling  at  250 — 340°.  The  portion 
boiling  at  240 — 242°  consists  of  a  sesquiterpene,  C15H21  ;  it  is  a  vis- 
cous, yellowish  liquid,  of  sp.  gr.  =  09847  at  0°,  very  slowly  volatile 
with  steam,  and  optically  inactive.  It  is  soluble  in  ether,  and  spar- 
ingly soluble  in  alcohol.  The  tctrabromide,  Ci5H2iBt'4,  is  a  heavy, 
colourless  oil,  which  does  not  solidify  at  —20°.  The  dilujdrochloride, 
CijiJocClo,  separates  from  its  cooled  alcoholic  solution  as  an  oil. 

Detection  of  Oil  of  Turpentine  as  an  Adulterant  in  Essence  of  Lemons. 
— The  sophistication  of  essence  of  lemons  by  turpentine  oil  is  difficult 
to  detect,  owing  to  the  percentage  composition  of  the  two  oils  being 
identical  and  their  boiling  points  and  densities  being  almost  the 
same. 

The  author  finds  that  the  readiest  method  of  detecting  the  fraud  is 
to  observe  the  specific  rotatory  pow-er.  As  the  adulterant  most 
frequently  employed  is  French  turpentine  oil,  having  a  specific 
rotatory  power  of  [a]p  =  —270°  about,  its  presence  in  lemon  oil, 
having  a  specific  rotation  [^cJd  =  -|-60'0°,  is  at  once  betrayed;  the 
amount  of  the  adulterant  may  be  easily  calculated,  as  the  rotatory  power 
of  the  mixture  is  the  algebraic  sum  of  the  rotatory  powers  of  its  con- 
stituents taken  in  the  proportions  in  Avhich  they  are  present.  Even 
when  the  adulterant  is  a  dextrorotatory  oil,  such  as  Russian  or 
English  turpentine,  the  change  in  the  rotatory  power  is  so  great  as 
to  at  once  betray  its  presence. 

The  author  gives  tables  ior  calculating  the  percentage  of  the- 
adulterant  present  fx'om  its  rotatory  power.  TV".  J.  P. 

Hygroscopic   Behaviour  of  Camphor  and  Thymol.     By  G 

Clautkiau  (i>'er.,  24,  2012 — 2614).  —  In  the  course  of  the  physiological 
investigation  of  the  irritability  of  a  fungus,  Errara  arrived  at  the  con- 
clusion that  camphor  has  a  considerable  hygroscopic  capacity  which 
is  not  shared  by  thymol.  This  view  is  confirmed  by  the  author's 
experiments.  A  small,  tared  vessel  containing  camphor  was  sup- 
ported in  the  middle  of  a  glass  receiver  of  3  litres  capacity,  which  was 
closed  by  a  cover  smeared  with  camphorated  lai-d.  To  avoid  loss  of 
camphor  by  evaporation,  the  walls  of  the  receiver  were  completely 
covered  with  a  layer  of  camphor,  and  the  water  employed  to  keep  the 
air  moist  was  also  saturated  with  camphor.  Similar  precautions  were 
adopted  in  the  case  of  thymol.  After  deducting  the  weight  of  water 
found  to  condense  on  the  tared  vessel  in  a  blank  experiment,  numbers 
were  obtained  indicating  that  10  grams  of  camphor  absorbed  0'022 
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nnd  0"032  gram  of  -water  in  two  experiments,  v.liilst  tli3'mo]  showed 
no  appreciable  increase  in  weight.  Dry  camplior,  although  it  attracts 
a  comparatively  small  amount  of  water,  does  so  with  such  energy 
that  its  weight  increases  even  in  air  containing  but  little  moisture. 
On  the  other  hand,  the  condensed  water  is  readily  removed,  even 
under  the  influence  of  less  moist  caiuphor.  W.   P.  W, 

Compounds  of  Camphors  with  Aldehydes.  By  A.  Haller 
(Gomvt.  rend.,  113,  22 — 2G). — If   the  constitution  of  camphor  is  cor- 

rectlv  represented  by  the  formula    CsHu<CJI,^"5  it  ma}' be  expected 

to  form,  with  aldehvdes,  condensatioii  products  having  the  general 

^^^    ^C:CH-R 
formula  C8y.u<  '  , 

After  various  unsuccessful  or  only  partially  successful  attempts  to 
verify  this  idea,  it  was  found  that  many  aldehydes  react  with  sodium- 
camphor  according  to  the  general  equation  C»Hu<^  i  +  R'CHO 

/-I  •  p  XT  .  l> 

=■  CbHu<^  I '  +  XaOH,  and  that  the  substances  thus  obtained 

OU 
famish  reduction  products  having  the  general  formula 

CsHu<^Q 

Benzalcamplwr,  CloHuOiCHPh,  is  obtained  by  treating  sodium- 
camphor  with  benzaldehyde.  Camplior  (150  grams)  dissolved  in 
toluene  (400  grams)  is  heated  with  sodium  (15  grams)  in  a  reflux 
apparatus  until  the  metal  is  dissolved,  and  the  benzaldehyde 
(105  grams)  is  added  to  the  cooled  and  washed  product.  The  re- 
sultino-  liquid  is  washed  with  water  and  dried,  the  toluene  is  distilled 
off,  and  the  residue  is  heated  as  long  as  camphor  volatilises.  The 
benzalcamphor  separates  from  the  alcoholic  extract  in  brilliant 
prisms.  It  melts  at  95 — 96",  and  is  soluble  also  in  ether,  benzene,  and 
toluene.  It  exists  in  three  physically  isomeric  modifications,  dextro- 
rotatory and  lis vo rotatory,  prepared  respectively  from  dextrorotatory 
and  Itevorotatory  camphor,  and  racemic,  prepared  by  mixing  equal 
proportions  of  the  active  varieties.  The  racemic  modification  melts 
at  78°.  Benzalcamphor,  when  reduced  with  sodium  amalgam,  yields 
benzylcamplior,  CloHisO-CHoPh,  which  resembles,  optically,  the  modi- 
fication from  which  it  is  prepared. 

Guminalcamphor,  CioHuOiCH-CeHiPr,  prepared  in  a  similar  way  from 
cumaldehyde,  forms  long,  brittle  prisms,  soluble  iu  the  same  men- 
strua as  benzalcamphor.  It  melts  at  62°,  and  is  dextrorotatory.  On 
reduction,  it  yields  ciiminylcamphor,  CloHiaO'CHo'CsHiPr,  a  yellow,  oilj 
liquid  which  boils  between  280^  and  29U''  under  a  pressure  of  50  mm. 

GinnamalcampJior,  Cu,HuO;CH"CH!CHPh,  was  obtained  as  a 
yellowish,  viscous,  uncrystallisable  liquid,  boiling  at  280°  under 
a  pressure  of  50  mm. 

Methyhaliryliilcamphor,  CinHuOiCH-CsHj-O^Ie,  separates  from 
alcohol  in  beautiful  crystals  melting  at  92 — 94°.     On  reduction,  it 
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yields  inethylsaligenylcamphor,  CioHioO'CHs'CsH^'OMe,  which  crystal- 
lises from  alcohol  in  white,  rhomboidal  ])]ates,  and  melts  at  49°.  The 
corresponding  ethyl  compounds  were  also  prepared.  J\.  W. 

Derivatives  of  Cyanocamphor.     By  A.  Haller  (Compt.  retuL, 

CN^a-CN 
113,  55 — 59). — Sodiumcyanocamphor,  CgHu^i  {Compt.  rend., 

112, 1477),  reacts  with  alkyl  iodides  and  acid  chlorides  to  formderiva- 

CK"CX 
tives  having  the  general  formula  C8Hi4<^  i 

To  prepare  the  alkyl  derivatives,  cyanocamphor  (1  mol.)  is  mixed 
in  a  reflux  apparatus  with  the  alkyl  iodide  (rather  more  than  1  mol.)  ; 
potash  (1  mol.),  dissolved  in  its  own  weight  of  water,  is  then  gradually 
added  from  a  tap  funnel,  and  the  whole  is  heated  for  an  hour.  The 
excess  of  the  iodide  having  been  distilled  off,  the  upper  oilv  layer 
of  the  residual  liquid  is  treated  with  aqueous  potash  to  dissolve  any 
undecomposed  cyanocamphor,  and  is  then  extracted  with  ether.  The 
di'j  ethereal  solution  is  evaporated,  and  the  residual,  oily  product  is 
rectified,  in  a  vacuum. 

To  prepare  the  acid  derivatives,  an  alcoholic  solution  of  sodium 
cyanocamphor  is  treated  in  the  cold  with  the  theoretical  amount  of 
an  ethereal  solution  of  the  acid  chloride,  and  the  reaction  is  com- 
I  leted  with  the  aid  of  heat.  The  product  is  then  taken  up  with  water 
and.  extracted  with  ether,  and  the  ethereal  solution  is  washed  with 
aqueous  potash,  dried,  and  allowed  to  evaporate.  The  residue  con- 
sists of  a  solution  of  the  acid  derivative  in  the  ethyl  salt  of  the  acid, 
from  which  crystals  of  the  former  separate  after  a  time. 

The  alkyl  and  acid  derivatives  of  cyanocamphor  thus  obtained  are 
colourless,  oily  liquids,  or  crystalline  solids,  soluble  in  alcohol,  ether, 
and  hydrocarbons,  but  insoluble  in  water  and  alkalis. 

Methylcyatiocamphor  is  a  liquid,  which  smells  of  grass,  and  boils  at 
170 — 180°  under  a  pressure  of  36  mm.  Its  molecular  rotatory  power  is 
[ajo  =  +107'69".  (The  determinations  of  the  rotatory  power  of  the 
various  dei-ivatives  were  made  on  toluene  solutions  containing  ^  gram- 
mol.  per  litre.) 

Ethylcyanocamplior  is  a  liquid,  wbich  smells  of  grass  and  hydro- 
cyanic acid,  and  boils  at  163 — 165°  under  a  pressure  of  21  mm.  Its 
molecular  rotatory  power  is  [5c]d  =   +120'71°. 

Normal  propr/lcy annca mphor  crystallises  in  needles  and  has  an  aro- 
matic smell  and  fresh  taste.  It  melts  at  46°,  and  boils  at  150^  under  a 
pressure  of  20  mm.    Its  molecular  rotatory  power  is  [alj,  =^  + 12616'^. 

Benzylcyanocauiphor  melts  at  58 — 59^.  Its  molecular  rotatorv  power 
is  [aJD  =  +93-62°. 

Orthonitrohenzylcyanocamphor  melts  at  104 — 105'.  Its  molecular 
rotatory  power  is  [^Jd  =  +68  37°. 

Benzoylcyanocamplior  crystallises  in  thin,  rectangular  plates,  and 
melts  at  105°.  It  is  decomposed  by  strong  aqueous  potash,  into  potas- 
sium-cyanocamphor  and  potassium  benzoate. 

Orthi doluylcyanocamphor  forms  hard  crystals,  which  are  larger  than 
those  of  its  homolosrue.  Jx.  TV. 
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Methyl  and  Ethyl  Methylcamphocarboxylates.  Preparation 
of  Methylcamphor.  By  J.  Minouin  (Compf.  rend.,  112,  1369 — 
lo72). — The  metliyl  camphocarboxylate  used  was  a  colourless  oil 
boilins:'  at  155 — 160°  under  a  presssure  of  15  mm.  Its  rotatory  power 
in  alcohol  [a]D=  +61-90°. 

Methi/l  Methylcamphocarboxylate. — Methyl  camphocarboxylate  (30 
grams)  and  methyl  iodide  (25  grams)  are  boiled  together  for  about 
two  hours  in  a  reflux  apparatus  with  the  addition  of  five  or  six  por- 
tions of  20 — 30  c.c.  of  methyl  alcohol  in  which  3"2  grams  of  sodium 
has  been  dissolved.  Water  is  added  and  the  precipitate  taken  up  witli 
ether.  The  ethereal  solution,  on  evaporation,  yields  colourless  crystals, 
soluble  in  alcohol,  but  more  so  in  ether.  The  yield  is  about  15  grams 
of  the  pure  product.  There  remains  an  oily  liquid  distilling  at  the 
same  temperatu.re  as  the  camphocarboxylate  and  still  containing,  after 
distillation,  a  certain  quantity  of  this  solid.  Methyl  methylcampho- 
carboxvlate  melts  at  85°  ;  its  rotatory  power  in  alcohol  (-^  mol.  per  litre) 
is  [a]o=  +17-25°. 

Efhjjl  7netliyIcampJiocarhnxylate  is  similarly  prepared.  It  is  a  crys- 
talline substance  melting  at  60 — 61°,  soluble  in  alcohol  and  ether,  and 
has  a  rotatory  power  [ajn  =  +13-8°. 

PTTl\fp 

Jlethylcamphor,  C8Hu<^  i  . — The      methylcamphocarboxylates 

described  above  are  not  hydrolysed  by  treatment  during  four  days 
with  alcoholic  potash  in  a  reflux  apparatus,  but  the  change  is  readily 
brouo'ht  about  by  heating  in  sealed  tubes  at  130 — 140°.  Water  is 
added  to  the  contents  of  the  tubes  and  the  precipitate  taken  up  with 
ether.  The  wash  water  contains  potassium  carbonate  ;  the  ethereal 
solution  washed,  dried,  and  evaporated,  gives  a  crystalline  substance 
having  the  odour  of  camphor  and  melting  at  37 — 38°.  Its  rotatory 
power  (1  mol.  in  1  litre  of  alcohol)  is  [ajo  =  270-65. 

The  oil}^  residue  is  hydrolysed  in  a  reflux  apparatus,  when  the 
camphocarboxylic  ether  is  readily  converted  into  camphor  and  a 
further  quantity  of  the  substituted  ethers  is  obtained.  W.  T. 

Reduction  of  Apione.  By  G.  Ciamiciax  and  P.  Silber  (Ber.,  24, 
2608 — 2612). — Dibromapione  (Abstr.,  1888,  1100)  is  best  prepared 
by  rapidly  adding  the  calculated  quantity  of  bromine  to  a  warm 
solution  of  apiolic  acid  in  acetic  acid,  and  immediately  pouring  the 
product  into  water.  After  addition  of  some  sulphurous  acid,  the  di- 
bromapione is  filtered,  and  purified  by  crystallisation  from  alcohol. 
The  yield  amounts  to  20  grams  from  13  grams  of  apiolic  acid. 

Apione  (Abstr.,  1888,  848)  can  be  prepared  with  advantage  by  re- 
duction of  dibromapione,  and  as  a  small  proportion  of  the  phenol 
obtained  by  reducing  apione  is  also  formed  in  the  reaction,  the  two 
reductions  can  be  carried  on  in  the  same  operation.  Dibromapione 
is  dissolved  in  20  parts  of  alcohol  and  the  boiling  solution  gradually 
saturated  with  sodium.  The  product  is  then  diluted  w4th  twice  its 
volume  of  water,  distilled  on  a  w^ater-bath  to  remove  alcohol,  and  the 
recovered  apione  again  treated  with  sodium  and  boiling  alcohol,  tlie 
process  being  repeate'd  several  times  until  all  is  reduced.    The  alkaline 


I 
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liquors  from  each  reaction  are  shaken  out  witli  ether  to  remove  any 
dissolved  apione,  then  acidified,  and  the  reduction  product  ex- 
tracted with  ether,  which  is  subsequently  removed 'by  distillation. 
The  reduction  product  of  apione,  a  dimethoxyhydroxybenzene, 
C6H3(O^Ie)2"OH,  is  a  thick  oil,  which  slowly  solidifies  in  a  freezino- 
mixture,  melts  at  24°,  boils  at  251 — 252°,  and  has  a  pronounced 
phenolic  odour.  With  concentrated  soda  and  potash  solutions,  it  forms 
salts  which  crystallise  in  needles  and  dissolve  easily  in  water.  The 
acetyl  derivative,  C6H3(OMe)2*OAc,  crystallises  from  alcohol  in  large, 
colourless  forms,  and  melts  at  68°.  When  heated  with  hydrochloric 
acid  at  100°,  charring  occurs,  and  methyl  chloride  is  obtained,  to- 
gether with  a  crystalline  compound  which  forms  an  acetyl  derivative 
melting  at  about  166°.  On  methylation  in  the  usual  way,  the  reduc- 
tion product  is  converted  into  a  trimethoxybenzene,  C6H3(OMe)3, 
boiling  for  the  most  part  at  248° ;  this,  although  it  solidifies  but  slowly 
in  a  freezing  mixture,  melts  at  14°,  and,  moreover,  does  not  seem  to 
yield  a  nitro-derivative,  is  regarded  by  the  author  as  possibly  identical 
with  Will's  1  :  2  : 4-trimethoxybenzene  (Abstr.,  1888,  457).  Further 
experiments  to  decide  this  question  are  promised.  W.  P.  W. 

Adonin,  a  Glucoside  from  Adonis  amurensis.  By  T.  Tahara 
(Ber.  24,  2579 — 2582). — The  author  has  prepared  the  glucoside  from 
Adonis  amurensis  in  order  to  compare  it  with  adonidin,  the  glucoside 
from  Adonis  vernalis.  The  following  method  of  extraction  was  used. 
The  air-dried  root  (1'7  kilograms)  was  cut  fine  and  extracted  five 
times  with  90  per  cent,  alcohol.  On  distilling  off  the  alcohol,  a  brown 
mass  was  obtained  which  dissolved  in  w^ater.  The  concentrated 
aqueous  solution  was  made  strongly  alkaline  and  extracted  with 
chloroform,  the  chloroform  distilled  off,  and  the  residue  dissolved  in 
alcohol  and  fractionally  precipitated  with  ether.  In  this  way  a 
yellowish,  gummy  mass  was  obtained  which  yields  a  white  powder. 
The  yield  amounts  to  1"94  per  cent,  on  the  material  extracted.  This 
glucoside  the  author  calls  adonin.  On  analysis,  it  gave  numbers 
corresponding  -with  the  formula  C24H40O9. 

Adonin  is  easily  soluble  in  -water,  alcohol,  chloroform,  and  acetic 
acid,  insoluble  in  ether.  The  aqueous  solution  has  a  very  bitter  taste. 
It  dissolves  in  concentrated  nitric  acid  with  an  indigo  blue  colour; 
the  same  coloration  is  obtained  on  adding  nitric  acid  to  the  acetic  acid 
solution ;  with  concentrated  sulphuric  acid  it  gives  a  deep  red,  with 
hydi'ochloric  acid  a  rose-red.  In  aqueous  solution,  it  is  easily  decom- 
posed by  mineral  acids,  and  a  few  drops  of  hydrochloric  acid  in  the  cold 
convert  it  into  a  sugar  and  a  resinous  substance  easily  soluble  in  ether. 
Acetic  acid  and  alkalis  do  not,  however,  decompose  it.  The  aqueous 
solution  is  precipitated  by  gallic  acid,  picric  acid,  Meyer's  reagent, 
gold  chloride,  &c.  On  shaking  with  benzoic  chloride  and  potassium 
hydroxide,  it  gives  a  benzoyl  derivative.  Its  toxic  action  is  similar  to 
that  of  adonidin,  but  is  weaker.  E.  C.  R. 

Action  of  Methyl  Alcohol  on  Pyrroline.  By  21.  Dennstedt 
(Ber.,  24,  2559 — 2563). — The  author  has  examined  the  products 
obtained  when  a  mixture  of  methyl  alcohol  and  pyrroline  is  passed  over 
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heated  zinc  dust.  The  pi-oduct  consists  of  an  oil  together  with  a 
small  quantity  of  a  compound  which  crystallises  in  the  cooler  parts 
of  the  tube,  and  is  probably  a  tripyrrylmethane  derivative ;  the 
latter  dissolves  in  alcohol  and  acetic  acid  to  a  dark-red  solution, 
and  dyes  wool  and  silk  brown.  The  oil  was  fractionally  distilled, 
the  difPerent  fractions  heated  in  sealed  tubes  with  acetic  anhydride 
and  sodium  acetate  at  ISO — 190°,  and  the  products  examined.  The 
fraction  boiling  below  135"  contained  unaltered  pyrroline,  alde- 
liydic  and  ketonic  condensation  products  of  methyl  alcohol,  and  a  very 
small  quantity  of  l-methjdpyrroline.  The  fractious  137 — 140°  and 
142 — 143°  gave  a  mixture  of  acetylmethylpyiTolines  which  distils  at 
230 — 240°  and  is  partially  solid.  The  solid  compound  which  is  the 
main  product  melts  at  86",  and  on  condensation  with  benzaldehyde 
gives  2-methylpyrryl  cinnamyl  ketone  melting  at  193 — 194°.  The 
oily  product  yields  3-methylpyrryl  cinnamyl  ketone  melting  at 
148 — 149°.  The  greater  part  of  the  product  is  contained  in  the  frac- 
tion boiling  at  147 — 149°,  and  consists  of  2-methylpjrroline,  which 
yields  the  acetyl  compound  melting  at  86°.  From  the  last  fractions,  a 
compound  was  obtained  which  the  author  believes  to  be  2  :  3-dimethyl- 
pyrroline,  together  with  a  triraethylpyrroline. 

Ethyl  alcohol  and  pyrroline  yield  as  chief  product  the  ethyl- 
pyrroline  boiling  at  163 — 16-5°. 

The  author  has  also  prepared  the  diraethylindole  from  the  methyl- 
pyrroline  boiling  at  147 — 148°,  and  finds  that  it  readily  yields  an 
acetyl  compound  when  heated  with  acetic  anhydride  and  sodium 
acetate  at  190°.  This  acetyldimethylindole  crystallises  from  dilute 
alcohol,  melts  at  215 — 217°,  and  is  not  altered  by  boiling  with  dilute 
alkali.  The  author  thinks  that  the  formation  of  this  acetyldimethyl- 
indole is  evidence  that  the  methylpyrrol  boiling  at  147 — 148°  is 
3-methylpyrroline.  E.  C.  R. 

Action  of  Hydroxylamine  on  the  Pyrrolines.  By  G.  Ciami- 
CIAN  and  C.  U.  Zanetti  {Gazzetta,  21,  231 — 247). — Succinazone  (suc- 
cinodiphenyldihytlrazone),  C2H4(CH;N2HPh)2,  prepared  by  treating  a 
boiling  aqueous  solution  of  the  oxime  with  an  acetic  acid  solution  of 
phenylhydrazine,  crystallises  from  boiling  alcohol  in  yellow  scales,  and 
melts  at  124 — 125°. 

Diphenyldqyyridazine,  C20H20N4,  is  prepared  by  treating  the  pre- 
vious compound  (6  grams)  in  the  cold  with  concentrated  hydro- 
chloric acid  (100  c.c.)  and  precipitating  the  solution  with  water.  It 
crystallises  from  ethyl  acetate  in  tufts  of  white  or  yellowish  needles, 
and  melts  at  184 — 185°  with  decomposition.  It  dissolves  readily  in 
benzene  and  boiling  ethyl  acetate,  sparingly  in  ethyl  alcohol,  and  is 
almost  iMsoluble  in  light  petroleum.  It  is  a  feeble  base  and  dissolves 
in  conceni'rated  acids  without  decomposition,  but  is  reprecipitatedfrom 
its  solutions  by  water.  On  treating  its  sulphuric  acid  solution  with  a 
crystal  of  potassium  dichroraate,  an  intense  blue  coloration  is 
obtained.  It  probably  has  a  constitution  analogous  to  that  of  Ach's 
dimethyldiphenyldipyridazine  {Atinalen,  253,  44).  On  treating  an 
alcoholic  solution  of  1-ethyl pyrroline  with  hydroxylamine  hydro- 
chloi'ide  and  sodium  carbonate,  succinaldoxime  and   ethylamine  are 
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formed.  From  this,  the  authors  conclude  that  the  action  of  hydroxyl- 
amine  on  pjrroline  may  be  rigorously  represented  by  the  equation 

CH.CH^         ^  ■  CH2-CH:N0H  ^        ' 

,r.x   7,      7-    7.     .  CHMe-CH:XOH 

a.-MetfiyUevuhndtoxiine,      i  .A-z-ia-   '    prepared    by  boiling    an 

alcoholic  solution  of  2 :  -i'-dimethylpyrroline  with  hydroxylamine 
hydrochloride  and  sodium  carbonate,  crystallises  when  pure 
from  ether  in  pale-yellowish  needles  or  prisms,  melts  at  87 — 90^, 
dissolves  in  water  and  alcohol,  and  sparingly  in  ether,  and  has  the 
general  properties  of  an  oxiiae.  It  readily  reduces  an  alkaline 
copper  solution  and  ammoniacal  silver  nitrate.  The  sodium  deriva- 
tive, C.HioNaoNoOo,  is  a  whitish  powder  which  deliquesces  in  the  air. 
ct^-Dimethylteirainethylenediamine, 

XH/CHo-CIOIeXHo-CHMe-NH,, 

is  obtained  by  reducing  a  solution  of  a-methyllevulindioxime  in 
absolute  alcohol  with  metallic  sodium.  It  is  a  colonrle.ss,  fuming 
liquid  with  a  penetrating  disagreeable  odour,  and  boils  at  175°. 
The  oxalate,  C4H6Me2(NH2)2,B[2C>04,  crystallises  in  slender  needles 
melting  at  244°,  with  decomposition.  It  is  hydroscopic  and  very 
soluble  in  water.  T\\e platinocMoricle,  (C6Hi6Xo),H2PtCl6,  forms  small, 
orange-coloured  crystals  very  soluble  in  boiling  water.  The  auro- 
cliloride  crystallises  in  tufts  of  yellow  needles. 

Acefophenoneaceto)iedioxime,  CPh(XOH)'[CIl2]2*CMe;NOH,  pre- 
pared by  the  action  of  hydroxylamine  on  2  :  5'-methylphenylpyrroline, 
crystallises  when  pure  in  small,  w^hite  needles,  melts  at  lOS"*,  and  dis- 
solves in  alcohol,  acetic  acid,  and  ethyl  acetate,  but  is  almost  in- 
soluble in  water  and  light  petroleum.  It  is  readily  soluble  in  solu- 
tions of  the  alkalis,  but  is  reprecipitated  by  dilute  acids. 

S.  B.  A.  A. 

Pyridyl  Ketones.  By  C.  Exgler  (Ber.,  24,  2525— 2527).— The 
ketone  derivatives  of  pyridine  have  been  little  studied  hitherto,  on 
account  of  the  difficulty  experienced  in  obtaining  them  in  quantity; 
in  view,  however,  of  the  close  relations  existing  between  these  com- 
pounds and  the  alkaloids,  the  author  has  subjected  them  to  further 
investigation.  The  results  obtained  up  to  the  present  are  given  in 
the  following  abstracts.  H.  G.  C 

Methyl  a-Pyridyl  Ketone.  By  C.  Exgler  and  P.  Rosumoff 
(Ber.,  24,  2527 — 2529). — All  attempts  to  obtain  this  ketone  by  the 
action  of  acetic  chloride  on  pyridine  in  presence  of  aluminium 
chloride  were  without  success.  It  was  therefore  prepared  by  dis- 
tilling calcium  picolinate  with  a  slight  excess  of  calcium  acetate  ;  a 
portion  of  the  crude  distillate  was  treated  with  phenylhydrazine  or  its 
sulphonic  acid,  the  condensation  product  reconverted  into  the  ketone, 
and  the  boiling  point  of  the  latter  determined.  The  remainder  of 
the    crude    product    was    then    purified    by    fractional    distillation. 

5  h  2 
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Meilnjl  a-pyrichjl  l-etone,  CsNHi'COMe,  is  a  colourless  liquid,  wbich 
boils  at  192°  (uncorr.),  has  a  very  characteristic  odour,  and  becomes 
yellow  in  the  air.  The  hydrochloride  and  sidphate  form  deliquescent 
masses,  the platinocliloride  is  a  sparingly  soluble  crystalline  powder,  and 
the  dicJiromate  forms  orange-yellow  crystals.  The  picrate  crystallises 
from  alcohol  in  yellow  needles  melting  at  131°,  the  viercurochloride 
melts  at  150°,  the  methiodide  at  161°,  the  ethiodide  at  205°,  and  the 
chloriodo-additire  prodtict  at  116°. 

The  oxime,  C5NH4*CMe!]SrOH,  is  obtained  by  mixing  the  ketone 
with  fused  hydroxylamine  hydrochloride,  addiug  aqueous  soda,  and 
gently  warming.  It  crystallises  fi'om  a  mixture  of  ether  and  light 
petroleum  in  white  needles,  and  melts  at  120°.  The  phejiylhy  dr  a  zone, 
CoNHi'CMeiNoHPh,  forms  beautiful,  yellow  crystals,  and  melts  at 
155'^ ;  the  phenylhydrazonesulphonic  acid  is  obtained  as  a  yellow  pre- 
cipitate by  boiling  the  ketone  with  an  aqueous  solution  of  phenyl- 
hydrazinesulphonic  acid,  and  is  purified  by  repeated  solution  in  ammonia 
and  reprecipitation  by  acids ;  it  does  not  melt  at  300°  and  is  insoluble 
in  neutral  solvents.  To  reconvert  it  into  the  ketone,  it  must  be  boiled 
with  hydrochloric  acid,  mixed  with  ferric  chloride  to  oxidise  the 
hydrazine,  and  saturated  with  caustic  soda,  the  solution  being  then 
extracted  with  ether. 

On  reduction  with  sodium  aihalgam,  the  ketone  yields  a  solid 
pinacone,  and  a  liquid  pyridinalkine.  The  products  of  the  action  of 
sodium  have  not  been  isolated.  H.   G.   C. 

Ethyl  a-Pyridyl  Ketone  and  its  Conversion  into  Pseudocon- 
hydrine.  By  C.  Engler  and  F.  W.  Bauer  {Ber.,  24,  2530—2536). 
— Ethyl  oc-pyridyl  ketone  is  obtained  in  a  manner  similar  to  the 
methyl  base  by  distilling  a  mixture  of  calcium  picolinate  and  prop- 
ionate, and  is  a  characteristic  smelling  liquid,  Avhich  boils  at  205° 
(uncorr.)  and  quickly  becomes  brown  in  the  air ;  it  is  soluble  in 
alcohol,  ether,  and  acids,  but  almost  insoluble  in  water.  It  yields 
a  deliquescent  hydrochloride,  a  crystalline  platinochloride,  and  also 
an  aurochloride,  a  chromate,  and  a  picrate.  The  mercurochloride, 
C8H9NO,HgCL,  may  be  crystallised  from  mercuric  chloride  solution  ; 
the  methiodide  and  ethiodide  are  obtained  by  heating  the  base  with  the 
alkyl  iodide  and  alcohol  in  a  sealed  tube,  the  latter  compound  melt- 
ing at  160°;  the  chloriodo-additive  product  melts  at  124°.  The  oxi^ne^ 
CoNHj-CEtiNOH,  forms  needles  melting  at  106°,  and  yields  an 
acetyl  and  a  benzoyl  derivative  melting  at  46°  and  69°  respectively. 
The  phenylhydrazone,  CoNHi-CEtiNsHPh,  crystallises  in  pale-yellow 
needles,  and  melts  at  142° ;  the  phenylhydrnzonesidphonic  acid  forms 
yellow  or  reddish  crystals,  and  melts  at  268°. 

By  the  action  of  sodium  amalgam,  the  ketone  yields  a  mixture  of 
two  products ;  one  of  these  separates  in  crj'stalline  flakes,  which  in- 
ci'ease  in  quantity  on  the  addition  of  water,  and  may  be  recrystallised 
from  alcohol.  It  consists  of  the  pinacone  of  ethyl  oc-pyridyl  ketone, 
C2Et2(C5NH4)2(OH)o ;  this  forms  white  needles,  melts  at  135—136°, 
and  yields  a  platinochloride,  Ci6H2oN20o,HoPtC]6  +  HoO,  which 
readily  loses  its  water  of  crystallisation.  The  filtrate  from  the  pin- 
acone,   after   further  treatment  with    sodium    amalgam  at   30 — 40°, 
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yields  the  second  product  of  the  reduction,  which  may  be  extracted 
with  ether,  and  consists  of  a-ethylpyridijlalkine,  C5NH4*CHEt*OH  ; 
it  is  a  tliick,  yellowish  oil  which  boils  at  213 — 216^  very  readily  un- 
dergoes oxidation  in  the  air,  and  forms  a  platinochloride, 

(C,HuXO),,H2PtCl6, 
crystallising  in  yellow  prisms. 

Different  results  are  obtained  by  reducing  the  ketone  with  sodium 
ill  amyl  alcohol  solution.  The  fi-actions  of  the  crude  product  boiling 
between  190 — 250°  all  solidify  more  or  less  on  cooling,  and  the  solid 
compound,  after  freeing  from  adhering  oil  and  recrystallising  from 
light  petroleum,  forms  white  needles  which  melt  after  sublimation  at 
9'J — luO° ;  it  has  the  composition  CgHnNO,  and  from  its  mode  of 
preparatioa  must  be  a.-ethylpiperylalkiiie,  CsXHu/CHEt'OH.  It  has 
in  all  its  properties  the  strongest  possible  resemblance  to  the 
pseudoconhydrine  obtained  by  Merck  from  Conium  niaculatum,  and 
further  examined  by  Ladenburg  and  Adam  (this  vol.,  p.  1119).  There 
is  indeed  a  difference  of  2°  in  the  melting  point,  but  this  may  be  due 
to  the  fact  that  the  synthetical  compound  is  an  optically  inactive 
variety.     On  further  reduction,  it  is  converted  into  coniine. 

The  light  petroleum  mother  liquors  from  a-ethylpiperylalkine 
contain  another  crystalline  substance  which  melts  at  QQ — 69",  and  is 
being  further  examined.  H.  G.  C. 

Propyl  a-Pyridyl  Ketone.  By  C.  Englee  and  H.  Majmox  (Ber., 
24,2536 — 2538). — Pmpyl  oL-pyridyl  tefowe,  CsXHi-COPr^,  is  obtained 
by  distilling  a  mixture  of  calcium  picolinate  and  butyrate,  and  is  a 
colourless  liquid,  which  boils  at  216 — 220"",  does  not  solidify  at  —20", 
and  assumes  a  greenish  colour  on  exposure  to  air.  Its  salts  are  mostly 
deliquescent;  the  platinochloride  forms  yellow,  crystalline  plates  almost 
insoluble  in  water  and  alcohol,  the  mercurocldoride  melts  at  about  78°, 
the  metkiodide  at  79°,  and  the  chloriodo-additive  product  at  85^.  The 
oxime,  CsXHi'CPi'^iXOH,  crystallises  from  light  petroleum  in  long, 
white  needles,  melts  at  48°,  and  yields  a  benzoyl  derivative  melting  at 
56 — 57°  (uncorr.).  The  plienylhydrazone  forms  yellowish- white, 
lustrous  needles,  and  melts  at  82°,  and  the  phenylhydrazonesidphonic 
acid  beautiful,  yellow  needles  melting  at  251°  (uneon\). 

Sodium  amalgam  readily  acts  on  the  ketone,  and  yields  a  mixture 
of  th.e  pinacone,  0181124X202,  and  of  oi-propylpyridylalkine, 
C5XH4-CHPi'--OH. 

The  former  crystallises  from  alcohol  in  white,  lustrous  needles,  and 
melts  at  146"  (uncorr.)  ;  the  latter  was  only  obtained  in  small  quan- 
tity, and  is  an  oil,  the  boiling  point  of  which  lies  between  212'  and 
224°.  H.   G.  C. 

/^-Ketone  Derivatives  of  Pyridine.  By  C.  Exgler  (Ber.,  24, 
2539—2542;. — Ethyl  ji-puridyl  ketone,  CsXHi-COEt,  is  prepared  by  dis- 
tilling a  mixtui'e  of  calcium  nicotinate  with  a  slight  excess  of  calcium 
propionate.  It  is  isolated  from  the  crude  distillate  by  means  of 
phenylhydi^azine,  the  hydrazone  being  decomposed  by  boiling  hydro- 
chloric acid,  the  precipitated   hydrochloride  tiltered  off,  and  the   re- 
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maininsr  pheTiy]liYclrazine  destroyed  bj  the  careful  addition  of  potas- 
sium nitrite.  The  liquid  is  then  saturated  with  alkali,  extracted  with 
ether,  the  ethereal  solution  evaporated,  and  subjected  to  fractional 
distillation.  The  ketone  is  thus  obtained  as  a  pale-jellow  liquid 
which  boils  at  230 — 232°,  and  darkens  on  remaining  in  the  air.  The 
platinochloride  forms  golden-yellow  crystals,  and  the  picrate  yellow 
needles;  the  mercurocJiloride,  CgHgNOjHgCL,  maybe  crystallised  from 
a  dilute  mercuric  chloride  solution,  and  melts  at  130".  The  oxime, 
CoNHi'CEt'.XOH,  crystallises  in  white  needles,  and  melts  at  115°  ; 
the  hydrazone,  CsNHi-CEtlNoHPh,  in  yellow  needles  melting  at  145'' 
(uncorr.),  and  the  hydrazonesnlphonic  acid  in  pale-yellow  needles 
melting  at  235°  (uncorr.). 

Propyl  fi-pyridyl  ketone^  C5NH4*COPr",  is  obtained  in  a  similar 
manner  from  calcium  nicotinate  and.  butyrate,  and  is  an  almost 
colourless  liquid  boiling  at  24(J — 252°,  the  odour  of  which  resembles  that 
of  coniine.  The  hydrazone  melts  at  182'"",  the  hydrazonesidplionic  acid  at 
283°,  the  mercvrochloride  at  173°,  and  the  ethiodtde  at  192°.  The 
picrate  and  plativochloride  also  crystallise  well,  and  the  oxime  forms  a 
white,  crystalline  powder.  H.   G.  C. 

Behaviour  of  "  Dimethylpiperidine "  and  Allied  Bases 
towards  Hydrogen  Chloride.  By  G.  Merling  (Annalen,  264, 
31U — 351).— The  tertiary  base  obtained  by  Hofmann  (Ber.,  14,  659) 
by  the  dry  distillation  of  dimethyl piperidylammonium  hydroxide, 
and  named,  by  him  dimethylpiperidine,  is  an  unsaturated  compound 
of  the  constitution  CH2!CH-[CH2]3"NMe2,  and  is  termed  by  the  author 
butallylcarbindimethylamine  (methyl  =  carbin,  methylamine  =  carb- 
inamine).  When  this  base  is  heated  in  a  stream  of  hydrogen  chloi'ide, 
it  is  converted  into  methyl-a-methylpyrrolidine,  and  not  into  methyl- 
piperidine,  as  was  supposed  by  Hofmann.  The  experiments  on  which 
these  statements  are  based,  and  others  of  a  like  nature,  are  described 
below. 

HydrochIorobvfaUyIcarMndimefhylami7je,  CHClMe*[CH2]3*NMe2,  is 
obtained  in  the  form  of  its  hydrochloride  when  Hofmann's  "  dimethyl- 
piperidine "  is  heated  in  a  stream  of  hydrogen  chloride  at  130 — 160°, 
and  also  when  "  dimethylpiperidine  hydrochloride  "  is  treated  with 
an  aqiieous  solution  of  hydrogen  chloride  satui^ated  at  0°.  This  salt 
is  a  crystalline  substance  readily  soluble  in  water ;  when  melted  in  a 
stream  of  dry  hydrogen,  it  gradually  loses  hydrogen  chloride.  The 
free  base  is  a  colourless  oil.  The  aurochlonde,  C5HinCl*NMej,HAuCl4, 
crystallises  from  hot  concentrated  hydrochloric  acid  in  large,  golden 
plates. 

DimetJiyl-a-methylpyi-rolidylammonium  ch  loride, 

CH2-CHMe^  ^^,^    ^, 

6h2-ch>™^^^^' 

is  formed  when  hydrochlorobntallylcarbindimethylamine  is  heated  at 
150°,  and  the  product  freed  from  butallylcarbindimethylamine  by 
heating  it  in  a  stream  of  hj'drogen  ;  it  is  a  colourless,  crystalline, 
deliquescent  compound.  The  platinochloride,  (C7Hi6NCl)2PtCl4,  crys- 
tallises in   orange-red  octahedra,   and  is  sparingly  soluble  in  water. 
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The  aurochloride.C^'H.,6^C\,A■aCl3,  is  sparingly  soluble  in  water,  from 
which  it  crystallises  in  golden  needles.  The  corresponding  ammonium 
iodide,  C7H16XI,  prepared  by  treating  methjl-a-m ethyl pyn-olidine 
with  methyl  iodide  in  methyl  alcoholic  solution,  crystallises  from 
alcohol  in  small,  colourless  octahedra  and  cubes,  turns  yellow  on  ex- 
posure to  light,  and  is  very  readily  soluble  in  alcohol. 

Methyl-x-methylpyirrolidine,   1     "        "     >XMe,  is  formed  with  evo- 

CI12 — CHo 
lution  of  methyl  chloride  when  the  ammonium  chloride  just  described 
is  heated  strongly ;  it  is  a  colourless,  basic  oil.  of  sp.  gr.  0799  at  15° ; 
it  boils  at  96 — 97°,  is  miscible  with  water,  and  has  an  odour  of  piper- 
idine.  The  platinochJoride,  (C6Hi3X)2,H3PtCl€,  crystallises  from  hot 
water  in  flat,  oi-ange-yellow  needles  or  prisms,  and  melts  at  about 
225°  with  decomposition.  The  aiirochlonde,  C6Hi3X,HAuCli.  is  spa- 
ringly soluble  in  cold  water,  and  crystallises  from  hot  water  in  golden 
needles  melting  at  215 — 217°  with  decomposition. 

Butallylmethylcnrhinaviine,  CH^ICH-CHo-CHo-CHMe-XH.,  can  be 
obtained  by  reducing  the  hydrazone  of  allylacetone  with  sodium 
amalgam  in  warm,  alcoholic  glacial  acetic  acid  solution ;  it  is  a  colour- 
less, mobile  liquid,  having  an  odour  of  piperidine  and  a  strong  alka- 
line reaction  ;  it  is  miscible  with  water,  boils  at  117 — 118°,  and  its 
sp.  gr.  is  0*779  at  15°.  The  hydrochloride  and  the  hydrohromide  are 
deliquescent,  cr\stalline  compounds.     The platinochloride, 

(CeH,3X)2,H,PtCl6, 

crystallises  in  yellow  needles  and  is  moderately  easily  soluble  in  cold 
water;  the  anrochloride  is  a  yellow,  crystalline  compound. 
Butnllylmethylcarhintrimethylammonium  iodide, 

CHolCH-CHs-CHo-CHMe-XMejI, 

is  obtained  when  the  preceding  compound  is  treated  with  methyl 
iodide  and  methyl  alcoholic  potash ;  it  crystallises  from  alcohol  in 
well-defined  prisms,  and  melts  at  199 — 200°.  The  corresponding 
chloride,  prepared  by  treating  the  iodide  with  moist  silver  chloride,  is 
a  hygi'oscopic,  crystalline  compound. 

B^ltallyln^€thylcarhindimethylamine,C'3..'.CB.•CB..^CB..^CWSle^^^].eo, 
is  formed,  together  with  various  other  products,  when  the  dry  ammo- 
nium chloride  just  described  is  heated  at  150 — 180°  in  a  stream  of 
air;  it  is  a  colourless  oil  of  sp.  gr.  0-730  at  15°,  boils  at  138 — 140°, 
and  has  a  strong  odour  recalling  that  of  piperidine.  The  platino- 
chloride, (C6HiiX^Me,),H2PtCl6,  is  an  orange-yellow,  crystalline  sub- 
stance readilv  soluble  in  water ;  the  aurochloride  is  also  crystalline. 

Hydrochlorolutallylmethylcarhinamine  hyd.rochloride, 

CHMeCl-CH2-CH2-CHMe-XH,,HCl, 

is  formed  when  hydrogen  chloride  is  passed  into  butallylmethyl- 
carbinamine  heated  at  ISO""  ;  it  is  a  colourless,  hygroscopic,  crystal- 
line substance.  The  platinochloride,  (CgHuXCOo-HoPtCle,  is  a  pale- 
yellow,  crystalline  compound,  and  is  decomposed  by  boiling  water  ; 
the  atirochloride  is  also  crystalline,  but  the  free  hose  is  a  colourless 
oil.     When  hydrochlorobutallylmethylcarbinamine  is  heated    on  the 
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water-bath,  it  is  converted  into  aai-dinietliylpyrrolidine  hydrochloride, 
identical  with  the  compound  recently  described  by  Tafel  (Abstr., 
1888,  1015;  1890,  1000).  Dimethyl-aai-dimethylpyrrolidylammo- 
nium  iodide  crystallises  in  transparent  cubes  and  octahedra,  and 
decomposes  at  about  400°,  but  without  melting  (Tafel  gives  255—256° 
as  the  melting  point  of  this  compound). 

HydrochlorobutallyJinetliijharhindiinethylamine  hydrochloride, 

CHMeCl-CH.-CHo-CHMe-NMe2,HCl, 

prepared  by  passing  hydrogen  chloride  into  butallylmeth^-lcarbin- 
dimethylamine  heated  at  130°,  is  a  colourless,  hygroscopic,  crystal- 
line substance.  The  platinochloride,  (C6Hi2Cl*XMe2)2,H2PtC]6,  is  a  yel- 
low, crystalline  compound;  it  melts  at  91 — 93°,  and  is  decomposed  by 
boiling  water.  The  aurochloride.  is  a  yellow  powder  melting  at  76 — 77". 
The  free  base  is  a  colourless  oil  which,  when  heated  on  the  water-bath, 
is  readily  converted  into  dimet]iyl-ccx^-diviethylpyrrolidylammo7num 
chloride  ;  on  further  heating,  methyl  chloride  is  evolved  and  methyl- 
aai-dimethylpyrrolidine,  identical  with  Tafel's  trimethyljiyrrolidine 
(loc.  cit.)  is  formed. 

Dimethyl-cc-pipecolylamri ionium  iodide,  C^HisNl,  is  formed  when 
a-pipecoline,  prepared  by  Ladenburg's  method,  is  treated  with  methyl 
iodide  and  potash  in  methyl  alcoholic  solution ;  it  crystallises  from, 
hot  alcohol  in  long,  white  crystals,  and  is  sparingly  soluble  in  cold 
alcohol. 

Pentallylcarhindimethylamine,  CH2lCH'[CH2]i"NMe2,  is  obtained 
when  the  ammonium  iodide  just  described  is  treated  with  moist 
silver  oxide,  and  the  hydroxide  thus  formed  gradually  heated  to  140° ; 
it  is  a  colourless  oil,  of  sp.  gr.  0"767  at  15",  boils  at  143 — 143*5°,  and 
has  an  odour  of  piperidine ;  it  has  a  strongly  alkaline  i-eaction,  and 
is  not  miscible  with  water.  The  platinochloride  is  an  oil,  and  the 
au7-ochloride  an  unstable,  ciystalline  compound. 

Hydrochloropentallylcarhindlmethylamine  hydrochloride, 

CHClMe-[CH2]i-NMe2,HCl, 

can  be  obtained  by  passing  hydrogen  chloride  into  pentallylcarbindi- 
methylamine  heated  at  160" ;  it  is  a  very  hygroscopic,  crystalline 
substance.     The  platinochloride  and  the  aurochloride  are  oils. 

Methyl-a-pipecoline,    CH2-<\pTT" ^tt  >N^le,  is  formed  when  the 

preceding  compound  is  decomposed  with  soda,  the  colom-less,  oily 
base  thus  obtained  heated  first  at  120°  to  convert  it  into  dimethyl- 
a-pipecolylamnionium  chloride,  and  then  at  a  higher  temperature  to 
eliminate  methyl  chloride ;  it  can  also  be  obtained  by  heating 
dimethyl-a-pipecolylammonium  chloride  prepared  directly  from 
a-pipecoline.  It  is  a  colourless  oil,  of  sp.  gr.  0'826  at  15°,  boils  at 
126 — 128^,  and  is  not  miscible  with  water.  The  platinochloride, 
(C7Hi5N)2,H2PtCl6,  separates  from  hot  water  in  compact,  orange-red 
crystals  melting  at  180 — 185°. 

Pentallylcarhintrimethylammonium  iodide,  CH2;CH'[CH2]4*NMe3l, 
is  formed  when  pentallylcarbindimethylamine  is  treated  with  merhyl 
iodide  in  methyl  alcoholic  solution ;  it  separates  from  alcoholic  c  ther 
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ill  colourless  plates  melting  at  126 — 129^;  when  treated  with  moist 
silver  oxide,  it  is  converted  into  a  strongly  alkaline  lijdroxide,  which 
is  decomposed,  on  heating  at  about  100°,  into  water,  trimethylamine, 
diallyl  (b.  p.  60 — 61°),  and  a  hydrocai'bon  (b.  p.  80—83°)  isomeric 
with  diallyl. 

The  hydrocarbon,  boiling  at  80 — 83°,  is  a  colourless,  refractive  oil, 
of  sp.  gr.  0727  at  15°,  and  has  an  odour  like  that  of  diallyl;  it  com- 
bines readily  with  bromine,  yielding  a  tetrabromide  C6HioBr4,  which 
crystallises  from  hot  glacial  acetic  acid  in  lustrous  plates  melting  at 
160 — 162°  ;  on  oxidation  with  chromic  acid,  it  yields  carbonic  an- 
hydride and  acetic  acid. 

When  butallylmethylcarbiutrimethylaramonium  iodide  (m.  p. 
199 — 200°)  is  digested  with  moist  silver  oxide,  it  is  converted  into 
the  corresponding  h3-droxide  ;  this  substance  decomposes  at  about 
160"  into  Avater,  trimethylamine.  diallyl,  and  a  hydrocarbon  (b.  p. 
80 — 83°)  identical  with  that  obtained  from  pentallylcarbintrimethyl- 
ammoninm  iodide  in  like  manner.  F.  S.  K. 

Formation  of  Bases  of  the  Quinoline  Series.  By  E.  Lellmaxx 
and  W.  Lii'PEi;T(I>er.,  24,  2623 — 262Jr). — It  is  known  that  either  aniline 
or  niti'obenzene  yields  quinoline  when  heated  with  glycerol  and  sulph- 
uric acid,  and  that  in  the  one  case  oxidation,  in  the  second  reduction, 
must  occur.  Azobenzene  occupies  an  intermediate  position  between 
aniline  and  niti'obenzene,  and,  if  found  to  react  with  acraldehyde, 
might,  therefore,  be  expected  to  do  so  without  either  oxidation  or 
reduction  being  necessary.  This  conclusion  is  confirmed  by  experi- 
ment, since  the  authors  find  that  azobenzene  (compare  Claus  and 
Stegelitz,  Abstr.,  1887,  173)  and  its  derivatives  yield  bases  of  the 
quinoline  series  when  heated  with  glycerol  and  sulphuric  acid.  Azo- 
benzene and  parazotoluene  give,  respectively,  quinoline  and  tolu- 
quinoline,  whilst  amidoazobenzene  forms  a  mixture  of  quinoline  and 
pseudophenanthi'oline.     The  yield  in  each  case  was  small. 

W.  P.  W. 

Preparation  of  Amidoquinoline.  By  J.  Epheaim  (Ber.,  24, 
2817 — 2820). — ct-PheHylhi/drazoquiiioline,  CgNHe'XH'XHPh,  is  pre- 
pared by  carefully  heating  a  mixtui'e  of  a-chloroquinoline  (1  mol.)  and 
phenylhydrazine  (2  mols.)  in  a  reflux  apparatus,  over  a  free  flame, 
extracting  the  uncombined  portion  of  the  reagents,  and  the  phenyl- 
hydrazine  hydrochloride  produced,  with  boiling  water,  and  crystallising 
from  absolute  alcohol.  It  then  separates  in  white  needles,  melts  at 
191°  with  decomposition,  and  is  readily  soluble  in  glacial  acetic  acid 
and  chloi'oform,  almost  insoluble  in  ether  ;  it  gives  a  violet  colour 
with  concentrated  sulphuric  acid,  which,  on  dilating  with  water, 
becomes  rose-coloured.  The  yield  is  equal  to  that  of  the  chloro- 
quinoline  employed. 

a.-Plienylazoquinoline,  CgXHe'XaPh,  is  formed  by  oxidising  the 
hydrazo-compound.  best  as  follows  : — The  hydrazo-derivative  is  dis- 
solved in  glacial  acetic  acid,  an  excess  of  ferric  chloride  added,  and 
after  a  while  the  mixture  diluted  with  water,  when  the  azo-derivative 
sepai'ates  indelicate,  red  needles  ;  it  melts  at  93^,  and  is  readily  soluble 
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in  glacial  acetic  acid,  alcoliol.  and  ether ;  it  exhibits  the  same  colour 
reaction  with  concentrated  sulphuric  acid  as  the  hydrazo-derivative. 

c/.-Amicloqv.inoline,  C9NHe'NH2  [XHo  =  2'],  is  obtained  by  heating 
a-phenylhydrazoquinoline  (1  gram)  with  hydriodic  acid  (1'7  grams) 
and  amorphous  phosphorus  (0'5  gi'am)  in  a  sealed  tube  at  180°  for  an 
hour,  rendering  the  product  alkaline,  driying  oyer  the  aniline  with  a 
cuiTcnt  of  steam,  and  extracting  the  residual  solution  with  ether,  from 
which  the  new  base  is  obtained  as  a  violet,  crystalline  mass,  which, 
when  crystallised  from  light  petroleum,  melts  at  114°,  and  is  readily 
soluble  in  alcohol,  ether,  chloroform,  and  benzene  ;  th.e  picrate  and  the 
platinochloride  are  sparingly  soluble  compounds.  A  hydrazo-derivative 
melting  at  197°  is  oljtained  from  a-chlorolepidine. 

A.  R.  L. 

Tetrahydro- derivatives  of  /3-Naplitliaqmnoline  and  /3-Naph- 
thaquinaldine.  By  E.  Bamberger  and  R.  Muller  (Ber.,  24, 
2641 — 2647). — y3-Xaphthaquinoline  (Skraup  and  Cobenzl,  Abstr., 
1883,  1010)  is  most  readily  purified  by  pouring  the  product  of  the 
Skraup  reaction  into  water,  neutralising  partially  with  caustic  soda, 
filtering  from  tarry  matters,  and,  with  the  object  of  removing  all 
resinous  matters  from  solution,  heating  the  filtrate  on  a  Ayater-bath 
with  sodium  nitrite  until  it  gives  the  reactions  of  nitrous  acid.  The 
pure  base  separates  in  the  solid  form  on  the  addition  of  excess  of  alkali 
to  the  filtrate.  It  boils  at  349"5 — 350°  (thermometer  in  vapour)  under 
721  mm.  pressure. 

Tetrahydro-fi-naphtliaquinoline,  C13H13N,  is  obtained  when  yS-naph- 
thaquinoline  (20  grams),  dissolved  in  concentrated  hydrochloric  acid, 
is  gradually  added  to  a  boiling  mixture  of  tin  (80  grams)  and  hydro- 
chloric acid  (500  grams),  and  heated  until  the  metal  is  dissolved. 
The  crystalline  stannochloride,  which  separates  on  cooling,  is  decom- 
posed by  aqueous  soda,  and  the  base  purified  by  distillation  with 
steam  and  subsequent  crystallisation  from  light  petroleum.  It  crys- 
tallises in  lustrous,  silvery-white  needles  or  scales,  melts  at  93'5°,  and 
dissolves  readily  in  the  ordinary  organic  solvents,  but  only  sparingly 
in  water.  The  solutions  in  indifferent  solvents  are  destitute  of  fluor- 
escence, but  those  in  mineral  acids  show  a  beautiful  blue  fluorescence, 
resembling  that  of  anthracene.  Feri-ic  chloride  or  potassium  di- 
chromate,  added  to  the  acid  solution,  produces  a  deep,  reddish-brovpn 
coloration,  rapidly  changing  to  dark  brown.  The  hydrochloride, 
Ci3KIIi3,IICl,  crystallises  in  silvery- white  prisms,  melts  at  230"5 — 231°, 
and  dissolves  easily  in  water,  bat  only  sparingly  in  strong  hydrochloric 
acid ;  the  sulphate  forms  lustrous,  white  needles,  and  is  very  soluble 
in  water.  The  acetyl  derivative,  C13II12XAC  [Ac  =  1"],  crystallises  in 
white  prisms,  melts  at  77°,  and  is  sparingly  soluble  in  water,  but  readily 
in  most  other  solvents.  The  Mi7?-o.so-derivatiye,  Ci3NIIi2'XO,  crystal- 
lises from  alcohol  in  silvery-white  prisms  or  scales,  melts  at  105'5°, 
and  dissolves  easily  in  benzene,  chloroform,  ether,  &c. 

V'-Beuzeneazotetrahydro-^-naphthaquinolbie,  CnXHi2'N^2Pli  [N^2Ph  = 
1"],  prepared  by  the  action  of  diazobenzene  chloride  on  tetrahydro- 
/3-naphthaquinoline  in  the  presence  of  sodium  acetate,  crystallises 
from  light  petroleum  in  yellow  needles  of  golden  lustre,  melts  at 
96"5 — 97°,    and    dissolves    easily    in    the   ordinary    organic   solvents. 


ORGANIC  CHEMISTRY.  loll 

When  warmed  with  mineral  acids,  it  decomposes  into  the  tetrahydro- 
l)ase,  phenol,  and  nitrogen. 

Ti-traliydro-ft-naphfhaquinaldine  is  obtained  bj  reducing  ^-nayihtha- 
f|uinal(line  bj  the  method  just  described.  It  crystallises  from  light 
])etro]eum  in  hard,  thick,  glas.sj  prisms,  melts  at  ol"5 — 52°,  dis.solyes 
readily  in  the  ordinary  organic  solyents,  but  onlj  sparingly  in  water, 
lorming  fluorescent  solutions  which  lose  their  blue  fluorescence  on  the 
addition  of  a  mineral  acid.  Ferric  chloride  or  potassium  dichroraate 
added  to  an  acid  solution  produces  a  reddish-brosvn  coloration,  which 
l)ecomes  brigliter  and  eyentually  greenish- yellow  when  the  mixture 
is  warmed.  The  hydrochloride,  CuNHi5,HCl,  crystallises  in  white 
])risms,  melts  at  239 — 240'',  and  is  readily  soluble  in  wat«r,  but 
sparingly  in  hydrochloric  acid.  The  acetyl  derivative,  CuHuN'Ac, 
forms  white  needles,  mells  at  86 — 86o°,  and  dissolves  easily  in  organic 
solvents.  The  7n7rf).*o-deriyatiye,  CuNHu'XO  [XO  =  1"],  crystallises 
from  alcohol  in  straw-yellow,  lustrous  scales,  and  melts  at  69 — 69"5'^. 
The  fcenrewertzo-compound  has  not  yet  been  obtained  in  crystalline  form. 

W.  P.  W. 

Octohydro- derivatives  of  /^-Naplithaquinoline.  Bv  E.  Bam- 
BEKGER  and  R.  Muller  (Her.,  24,  2G4><— 2^J61).— The  first  part  of 
this  paper  is  devoted  to  a  restatement  of  the  effect  of  reduction  on 
the  properties  of  /^-naphthaquinoline,  for  which  a  previous  paper  may 
be  consulted  (Abstr.,  1890,  1303).  When  /3-naphthaquinoline  (h> 
grams)  is  reduced  with  sodium  (30  grams)  and  amyl  alcohol  (250 
grams)  in  the  usual  way.  a  mixture  of  the  "  alicyclic  "  and  "  aromatic  " 
octohydrides  is  obtained.  The  relative  proportion  of  the  two  bases 
varies  slightly  in  difi^erent  experiments,  but  the  "  aromatic  "  deriva- 
tive is  always  the  chief  product,  the  average  yield  of  the  "  alicyclic  " 
base  being  about  3  per  cent,  of  the  naphthaquinoline  employed.  To 
separate  the  bases,  the  fluorescent  amyl  alcohol  layer  is  acidified,  the 
alcohol  removed  by  steam  distillation,  the  residue  rendered  alkaline, 
and  the  bases  distilled  with  steam.  The  solid  distillate  is  extracted 
with  light  petroleum  to  free  it  from  a  very  small  quantity  of  a  third 
base  insoluble  in  that  solvent,  and  the  "alicyclic  "  constituent  separa- 
ted as  carbonate  by  treating  the  filtrate  with  moist  carbonic  anhydride. 
The  carbonate  is  freed  from  small  quantities  of  the  "aromatic  "  base, 
which  adhere  to  it  even  after  washing  with  light  petroleum,  either  by 
repeating  the  precipitation  with  carbonic  anhydride  several  times,  or 
by  adding  nitrous  acid  to  the  cold  dilute  aqueous  solution  and  extract- 
ing the  resulting  "  aromatic  "  nitro.samine  with  ether. 

ac.-Octohydro-^-naphtJiaquinoline,  C13XH.7,  crystallises  from  dilute 
aqueous  soda  in  long,  silky,  matted  needles,  or  from  alcohol  in  long, 
glassy  prisms,  melts  at  91",  boils  at  321''  under  727  mm.  pressure,  has 
a  basic  odour,  and  is  volatile  with  steam.  It  gives  no  colour  reactions 
with  ferric  chloride,  potassium  dichromate,  or  diazotised  bases,  and  in 
its  properties  resembles  the  "alicyclic"  tetrahydronaphthylamines ; 
its  physiological  action,  for  example,  being,  according  to  Filehne,  very 
similar  to  that  of  those  bases  (compare  Abstr.,  1889,  737),  and  in  no 
sense  like  that  of  quinoline.  The  hydrochloride,  Ci3]S'Hi7,HCl,  crys- 
tallises in  thick,  glassy,  monoclinic  prisms,  melts  at  252'',  and  is 
readily  soluble  in  water  and  alcohol,  but  only  sparingly  in  hydrochloric 
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acid;  the  platinocMor ids  crystallises  in  golden-yellow,  serrated,  ttin 
prisms,  melts  at  250°  with  blackening,  and  dissolves  very  sparingly  in 
cold  water:  the  nitrate  forms  lustrous  prisms,  somewhat  sparingly- 
soluble  in  cold  water  ;  the  nitrite  crystallises  from  water  in  short, 
thick,  glassy  prisms,  melts  at  238°,  and  is  not  decomposed  by  boiling 
water  or  cold  mineral  acids.  The  acetyl  derivative,  CiaHieNAc,  crys- 
tallises from  light  petroleum  in  strongly  refractive,  glassy  prisms, 
from  water  in  small  needles,  and  dissolves  readily  in  the  ordinary 
solvents.  The  feewze^ieazo-compound,  CisNHie'NoPh  [NaPh  =  1"], 
obtained  by  the  action  of  diazobenzene  chloride  on  the  base  in  the 
presence  of  sodium  acetate,  crystallises  from  aqueous  alcohol  in  silvery- 
white,  flat  needles,  melts  at  95°,  is  readily  soluble  in  the  ordinary 
organic  solvents,  and  yields  a  picrate,  Ci9H2iN3,C6H2(N02)3'OH, 
crystallising  in  lustrous,  golden-yellow  needles.  The  nitroso-derivsi- 
tive,  CisNHie'NO,  prepared  by  heating  a  solution  of  the  base  in  excess 
of  acid  with  the  calculated  quantity  of  sodium  nitrite  at  110 — 120°  for 
5  hours,  crystallises  from  alcohol  in  lustrous,  flat,  serrated,  silvery- 
white  prisms,  melts  at  122'5^,  and  dissolves  readily  in  ether,  chloro- 
form, benzene,  and  boiling  alcohol. 

ar.-Octohydro-^-naphtliaquinoline,  C13NH13,  exhibits  a  remarkable 
power  of  crystallisation.  From  its  solution  in  light  petroleum,  it 
usually  separates  in  large,  transparent,  colourless  prisms,  whose 
length  seems  to  be  conditioned  only  by  the  size  of  the  containing 
vessel.  If,  however,  the  concentrated  solution  is  slowly  cooled,  it 
Ibrms  pale  yellow,  shorter  prisms  an  inch  in  thickness,  belonging 
either  to  the  monoclinic,  or  more  probably,  the  triclinic  system ; 
exact  crystallographic  measurements  could  not  be  made,  since  the 
crystals,  on  removal  from  the  solvent,  became  white  and  opaque  in  a 
few  seconds,  omng  to  volatilisation  of  the  light  petroleum  crystallised 
with  the  base.  The  mother  liquor  of  these  efflorescent  crystals 
solidifies  after  a  few  minutes  to  a  mass  of  long,  thin,  silky  needles, 
which  do  not  alter  on  exposure  to  the  air.  The  base  melts  at  60"5°, 
boils  at  325°  under  727  mm.  pressure,  has  a  neutral  reaction,  and  dis- 
solves easily  in  organic  solvents,  but  only  sparingly  in  water.  In  its 
reactions,  it  resembles  the  "  aromatic  "  tetrahydronaphthylamines  ; 
thus  it  reduces  alcoholic  silver  nitrate  in  the  cold  and  platinic  chloride 
on  warming,  reacts  with  diazotised  sulphanilic  acid  forming  a  dark 
claret  colouring  matter,  and  gives  a  yellowish  coloration  on  warming 
its  acid  solution  with  ferric  chloride  or  potassium  dichromate.  The 
hydrocldorlde,  Ci3l!^Hn,HCl,  crystallises  either  in  silvery-white  scales 
or  long,  glassy  prisms,  melts  at  219°,  and  is  soluble  in  alcohol  and 
chloroform.  The  platinochloride,  (Ci3NH,7)2,H..PtCl6  +  2HoO,  forms 
bright-yellow,  lustrous  scales,  melts  at  178°,  and  on  warming  becomes 
black,  owing  to  the  separation  of  platinum.  The  acetyl  derivative, 
CisNHie'Ac,  cr^'stallises  in  scales  or  flat,  silvery- white  prisms,  melts 
at  68'5 — 69°,  and  dissolves  readily  inmost  solvents,  but  only  sparingly 
in  water.  The  mVroso- derivative,  CiaNHie'XO  [ISTO  =  1"],  ciystallises 
by  very  slow  evaporation  of  its  alcoholic  solution  in  short,  thick,  glassy, 
monoclinic  prisms,  a:b  :c  =  2-i2J<5  :  1  :  2'75-i95  ;  fi  =  85°,  observed 
forms  OP,  ooPco,  —  P,  -|-P,  and  -f  2Poo.     It  melts  at  106°. 

W.  P.  w. 
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Octohydro-derivatives  of  /i-Naphthaquinaldine.  By  E.  Bam- 
I!ER(;kk  and  L.  .Sti:a<ski;  (J!er.,  24,  2662—2609;. — /^-Xaphthaqnin- 
aldine  (12  gi'ain.s),  on  reduction  with  sodium  (32  o^rams)  and  boilinw 
amyl  alcohol  (3oO  prams),  yields  a  mixture  of  an  "aromatic''  octo- 
hydro-/J-naphtliaquinaldine  with  a  very  small  quantity  of  "alicyclic" 
octohydro-/^-naphthaquinaldine.  These  bases  can  be  separated  by  the 
method  described  in  the  preceding  abstract. 

ar..Ocfohydro-ft-naphthaquinaldhie,  CuNHig,  crystallises  from  light 
petroleum  in  colourless,  glassy  prisms,  from  dilute  alcohol  in  o-Ksten- 
ing  scales,  melts  at  75°,  volatilises  slowly  with  steam,  and  dissolves 
readily  in  alcohol,  benzene,  chloroform,  &c.,  but  onlv  sparino-ly  in 
water.  It  exhibits  reducing  properties,  and  on  the  addition  of  silver 
nitrate  to  its  alcoholic  solution,  gives  first  a  blue  colour  and  then  a 
separation  of  metallic  silver.  Ferric  chlorfde  added  to  the  warm 
aqueous  solution  of  its  hydrochloride  produces  a  yellow  colour  which 
eventually  changes  to  reddish-brown,  with  the  separation  of  reddish- 
brown  flocks.  The  hydrochlnrvJe,  CuNHjg.HCl,  crystallises  in  white, 
lustrous,  feathery  crystals,  melts  at  21U^,  and  dissolves  readily  in 
alcohol,  but  only  sparingly  in  hydrochloric  acid.  On  the  addition  of 
platinic  chloride  to  its  aqueous  solution,  yellow  needles  of  a  platino- 
chloride  are  obtained,  which  become  black  on  heating  the  solution, 
owing  to  a  separation  of  platinum.  The  nitrate,  CuXH,9,HX03, 
crystallises  in  lustrous,  white  needles,  melts  at  170°,  and  is  easily  soluble 
in  water  and  dilute  nitric  acid  on  boiling,  but  only  sparingly  in  the 
cold.  The  acetyl  derivative,  Ci4NHisAc  [Ac  =  1"],  crystallises  from 
light  petroleum  in  aggregates  of  lustrous  needles,  melts  at  92°,  and 
dissolves  readily  in  most  solvents,  but  only  sparingly  in  water.  The 
/nVroso-derivative,  CuNHis'XO,  forms  straw-yellow,  lustrous  needles, 
melts  at  ^Q\  and  is  easily  soluble  in  ether,  benzene,  chloroform,  and 
boiling  alcohol. 

1"  -  Benzeueazo  -  ar.  -  octohydro  -  /3  -  naplithaquinaldine,  CuXHi^-XoPh 
[NoPh  =  1"],  is  obtained  when  a  solution  of  octohydro-/3-naphtha- 
quinaldine  and  sodium  acetate  in  aqueous  alcohol  is  treated  with  the 
calculated  quantity  of  diazobenzene  chloride.  By  slow  evaporation 
of  its  solution  in  light  petroleum,  it  crystallises  in  pale-yellow,  glassy, 
thick,  rhombic  prisms,  a  :  h  :  c  =■  08037  :  1  :  O'oGOO,  forms  observed 
2Poo  and  P,  melts  at  97'5 — 98°,  and  is  extremely  soluble  in  ether, 
chloroform,  and  benzene.  When  boiled  with  mineral  acids,  it  decom- 
poses in  the  normal  way  into  octohydro-/3-naphthaquinoline,  phenol, 
and  nitrogen ;  as  anticipated,  however,  it  does  not  undergo  intra- 
molecular change  into  the  azo-compound  on  treatment  of  its  alcoholic 
solution  with  hydrochloric  acid,  since  the  para-position  is  not  open  in 
the  central  ring,  which  by  hydrogenation  of  the  lateral  rings  has 
acquired  properties  identical  wdth  those  of  benzene. 

2'  -  Benzeneazo  -  ar.  -  octohydro  -  /3  -  naphthaquinaldine,  CuNHis'N'2Ph 
[NaPh  =  2'],  is  formed  when  a  cooled  dilute  alcoholic  solution  of  the 
hydrochloride  of  the  base  is  treated  with  diazobenzene  nitrate.  It 
crystallises  fi'om  alcohol  in  dark,  ruby-red  prisms  of  greenish,  bronze- 
like lustre,  and  dissolves  readily  in  alcohol,  ether,  chloroform,  &c., 
but  only  sparingly  in  water.  The  alcoholic  solution  is  raspberry-red 
in  colour,  but,  ou  the  addition  of  a  drop  of  concentrated  hydrochloric 
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acid,  becomes  emerald -green.  Concentrated  sulphuric  acid  dissolves 
it,  forming  a  raspberry-red  solution,  -which,  on  adding  a  little  water, 
becomes  emerald-green,  and  on  further  dilution,  becomes  rose-coloured 
and  seemingly  fluorescent,  owing  to  the  precipitation  of  the  colour- 
ing matter.  SulpTiohemeneazo-ar.-odohydro-li-naplithaquinoline  is  a 
greenish-black,  crystalline  powder  "which  dissolves  in  alcohol  and  water 
with  a  deep-red  colour,  aud  in  alkalis  forming  dark  claret  solutions. 

Orthamido-ar.-octohydro-l3-naphthaquinaldine  [XH2  =  2']  is  pre- 
pared bv  boiling  the  alkaline  solution  of  the  sulphobenzeneazo-deriva- 
tive  with  zinc  dust  until  the  colour-  becomes  bright-yellow,  and  sub- 
sequently extracting  with  ether.  It  exhibits  the  reactions  of  an 
orthodiamido-derivative  of  benzene  on  treatment  with  dilute  solu- 
tions of  ferric  chloride  or  potassium  dichromate,  and  on  boiling 
with  acetic  acid  is  converted  into  c/.-methyl-ar.-octohydro-^-napMha- 
qtiinaldimidazole.  The  imidazole  hydrochloride  crystallises  from 
alcohol  or  ether-alcohol  in  glassy  prisms,  melts  at  262^  with  decom- 
position, dissolves  readily  in  acids,  and  gives  no  colour  reactions 
with  ferric  chloride  or  potassium  dichromate. 

ac.-Octohydro-^-7iaphthaquinaldine,  CuNHig,  crystallises  in  long, 
silky  needles,  dissolves  easily  in  the  ordinary  organic  solvents,  but  only 
sparingly  in  water,  has  a  strongly  alkaline  reaction,  and  volatilises 
readily  with  steam.  It  is  destitute  of  reducing  powers,  and  exhibits 
the  properties  of  an  "  alicyclic  "  base.  The  hydrochloride  crystallises 
in  silvery  scales,  and  dissolves  readily  in  water,  but  only  sparingly  in 
hydrochloric  acid;  the platinochloride  forms  orange-red,  flat  needles. 

W.  P.  W. 

A  New  Class  of  Fluorescent  Colouring  Matters  of  the  Quin- 
oxaline  Series.  By  0.  Fischer  and  M.  Bcsch  {Ber..  24,  2679—2683) . 
- — Anazonium  base  identical  with  the  compound  (m.  p.  167°)  obtained 
by  oxidising  triphenyletho-a/3-hydronaphthaquinoxaline  (this  vol.,  p. 
1109)  is  formed  when  benzile  is  treated  with  phenylorthonaphthylene- 
diamine  as  described  by  Witt  (Abstr.,  1887,  729). 

1  :  '^-Diphenyletho-OLft-dihydronaphthaquinoxaline, 

NPh-CH, 
^^^"^X—CPh' 

is  formed,  together  with  a  veiy  small  quantity  of  a  dark-red  sub- 
stance described  below,  when  benzoylcarbinol,  prepared  by  hydrolys- 
ing  acetylacetophenone  with  barium  carbonate,  is  heated  with  phenyl- 
orthonaphthylenediamine  at  150 — 160°  in  sealed  tubes  for  4 — 5 
houi'S.  The  crude  product  is  dissolved  in  a  mixture  of  benzene 
(1  part)  and  alcohol  (3  parts),  from  which,  on  keeping  for  a  long 
time,  the  quinoxaline  is  deposited  in  compact,  orange-red  needles.  It. 
melts  at  164 — 165^,  and  is  i-eadily  soluble  in  benzene,  but  more 
sparingly  in  ether  and  glacial  acetic  acid,  very  sparingly  in  alcohol, 
and  almost  insoluble  in  light  petroleum  ;  its  solutions  show  an 
intense  yellowish-green  fluorescence.  It  dissolves  in  concentrated 
sulphuric  acid  and  in  concentrated  hydrochloric  acid,  yielding  a  dark 
brownish-red  solution,  from  which  it  is  reprecipitated  in  a  yellow, 
flocculent  condition  on  the  addition   of  water.     On  oxidation  with 
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ferric  cliloride,  it  is  converted  almost  quantitatively  into  diphenyletho- 
iiaphthazonium  hydroxide,  identical  with  the  compound  previouslv 
described  (loc.  cit.). 

The  dark-red  bye-product  mentioned  above  is  obtained  in  crystals 
when  the  alcoholic  benzene  mother  liquors  from  the  quinoxaline  base 
ai-e  mixed  with  ether  and  then  slowly  evaporated  ;  it  is  soluble  in 
benzene  and  ether,  but  only  sparingfly  in  alcohol  and  light  petroleum, 
its  solutions  showing  a  beautiful  purple-red  fluorescence  ;  it  melts  at 
about  194 — 196°,  and  forms  a  stable  salt  with  sulphuric  acid. 

n-Mefhyldiphenyldihydroquinoxaline,  C6H4<^  ^'' I  is 

formed  when  benzoin  is  heated  with  methjlorthophenylenediamine  at 
160 — 170°  for  5 — 6  hours  ;  it  crystallises  from  alcohol  in  concen- 
trically-grouped, yellow  needles,  melts  at  188°,  and  is  readily  soluble 
in  benzene  and  ether,  but  only  moderately  easily  in  alcohol,  and  very 
sparingly  in  light  petroleum  ;  its  solutions  show  a  greenish-yellow 
fluorescence.  It  is  a  feeble  base,  its  salts  being  partially  decomposed 
by  water;  it  dissolves  in  concentrated  sulphuric  acid,  yielding  a 
yellow  solution,  which  first  changes  to  red  and  then  becomes  yellow 
again  on  the  addition  of  water.  When  the  quinoxaline  is  heated 
with  ferric  chloride  and  hydrochloric  acid  in  alcoholic  solution,  it  is 
converted  into  an  ammonium  base,  the  ferrichloride  of  which  crystal- 
lises in  long,  yellow  prisms.  F.   S.  K. 

Nitroso-derivatives  of  the  Thiazoles.     By  E.  Xaf  (Annalen 

265,    lOS—l2S).—DiazotMazole  hydrate,  \\         '^C-:S::S-OI[,    or    u- 

nitrosoimidotTiiazoline,  1 1  >-C!X-XO,  can  be  obtained  in  a  slightly 

impure  condition,  by  gi-adually  adding  a  well-cooled,  concentrated 
solution  of  sodium  nitrite  to  a  concentrated  aqueous  solution  of  amido- 
thiazole  nitrate  cooled  to  —10°  ;  the  amorphous,  orange-red,  floc- 
oulent  precipitate  is  quickly  separated  by  filtration  at  a  low  tempera- 
ture and  dried  in  a  desiccator.  It  is  very  unstable  when  moist,  and 
even  in  the  dry  state  it  gi-adually  turns  black  ;  when  quickly  heated, 
it  decomposes  at  about  140^  with  explosion.  It  is  soluble  in  alcohol 
and  ether,  but  insoluble  in  water ;  its  conversion  into  chloro-  and 
bromo-thiazole  has  been  previously  described  by  Schatzmann  (this 
vol.,  p.  744). 

.      CH S 

^-Imido-n-methylthiazoline,  11  >C:XH,  is  formed  when  amido- 

thiazole  is  heated  with  methyl  iodide  in  methyl  alcoholic  solution  at 
130^  for  several  hours,  and  the  hydi'iodide  obtained  in  this  way 
decomposed  with  potash ;  it  is  a  yellowish-brown,  very  hygroscopic, 
strongly  alkaline  liquid.  The  hydriodide,  CiHeXoS,!!!,  crystallises  in 
colourless  plates,  and  melts  at  175^.  The  hydrochloride  crystallises 
from  water,  in  which  it  is  very  readily  soluble,  in  large  plates,  and 
melts  at  97°  ;  the  platinochloride  is  sparingly  soluble. 

ripr o 

u-MethyliwidothiazoUne,      M  >C!XMe,  is  produced  when  an 

Lxl'JN  hi 
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aqueous  solution  of  metliyltliiocarbamide  is  warmed  ivith  dichlor- 
ether;  it  is  a  yellowisb-ln'o-wn  oil,  which,  on  keeping,  gradually 
solidifies  to  a  mass  of  very  hygroscopic  crystals.  The  liydroMoride, 
CiHeXoSjHCl,  is  a  semi-crystalline,  hygroscopic  compound  melting  at 
79 — 80°.     The  platinochloride  crystallises  in  long  needles. 

PTT S 

Dimethyl imidotMazoline,   ii_.  ^^, ^  ^-Ci^STMe,    can    be    obtained    b\- 
^  CH'jsile 

methylating  either  of  the  bases  just  described,  but  more  conveniently 
by  warming  an  aqueous  solution  of  dimethylthiocarbamide  with 
dichlorether  ;  it  is  a  hygroscopic  liquid. 

The   hydrocldoride,  'C5HkX2S,HC1,  crystallises   well,   and    melts    at 
222° 

CH S 

u-Nitroso-n-metlnilimidotliiazoline,     ji^^_^^^^  >C.N'NO,     is     preci- 

pitated  in  yellow,  lustrous  plates  when  a  concentrated  solution  of 
sodium  nitrite  is  added  to  a  solution  of  /t-imidomethylthiazoline 
hydi'ochloride  in  well-cooled,  very  dilute  hydrochloric  acid  ;  it  melts 
at  161°  with  a  slight  explosion,  and  is  soluble  in  alcohol  and  ether, 
but  only  sparingly  in  water.  The  dry  compound  is  stable,  and 
dissolves  unchanged  in  alkalis,  but  when  treated  with  concentrated 
mineral  acids,  or  with  powerful  reducing  agents,  it  is  reconverted 
into  /<-imidomethylthiazoline. 

piir o 

n-Methvlthiazolinehiidrazine,    !'„  „,r  ^CiX-XHo,     is     formed    in 

small  quantities  when  an  alcoholic  solution  of  the  preceding  com- 
pound is  mixed  with  excess  of  zinc-dust,  and  acetic  acid  gradually 
added  to  the  well- cooled  mixture  ;  it  is  a  yellow,  disagreeably  smell- 
ing oil.  The  hydrocMoride,  CJiiySi^Cl,  and  the  sparingly  soluble 
picrate  crystallise  in  yellow  needles. 

nxj S 

n-Nitroso-u-metliylimidothiazoUne,  !_!„  ,^,-.^^n  ^ClNMe,  can  be  ob- 
^  ''  CH-]S(XO/ 

tained  by  treating  /<-methylimidothiazoline  with  nitrous  acid  under 
the  conditions  given  above :  it  forms  small,  yellowish  crystals,  has  a 
characteristic  odour  recalling  that  of  acetamide,  and  is  much  more 
unstable  than  the  isomeride  described  above,  beiug  converted  into 
resinous  products  on  keeping  in  a  dry  condition,  or  on  boiling  with 
water  or  alcohol.  It  turns  black  when  slowly  heated,  and  melts  at 
about  140°,  but  when  heated  quickly  it  explodes  at  about  110 — 120° ; 
it  is  freely  soluble  in  alkalis  and  in  ammonia,  by  which  it  is  com- 
pletely decomposed.  The  corresponding  hydrazine  could  not  be 
obtained. 

The  hydrochloride  of  a  base  which  the  author  names  thiazoletriazole, 

S — CiX 

CH<^  I     ^^CH,  is   formed  when   freshly  prepared  7i-nitroso-/<- 

methylimidothiazoline  is  dissolved  in  well-cooled  10  per  cent,  hydro- 
chloric acid,  and  the  solution  warmed  until  no  further  evolution  of 
gas  takes  place  ;  on  keeping  for  some  time,  the  hydrocMoride, 

C,B.-^S,'B.C\  +  2H,0, 
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is  deposited  in  needles,  which  turn  brown  and  lose  their  water  at 
130— 140^  an.l  melt  at  210—2-20°.     The  hydrobromide, 

CiH.NsS/HBr  +  2H.,0, 

forms  lono^,  prismatic  crystals,  turns  brown  on  keeping-,  loses  its 
water  at  130 — 1-40°,  and  decomposes  completely  at  a  higher  tempera- 
ture, but  without  melting.  The  free  base  is  a  brown  oil,  which 
gradually  solidities  to  a  vitreous  mass;  it  is  very  readily  soluble  in 
vrater,  has  an  alkaline  reaction,  and  i-educes  Fehling's  solution  ;  when 
its  hydrochloride  is  treated  with  sodium  nitrite  in  aqueous  solution,  a 
large  quantity  of  i;-nitroso-/<-methylimidothiazoline  is  formed. 

fi-Plienylimidothia:uli7ie,  CgHgNoS,  prepared  by  treating  dichlorether 
with  phenylthiocarbamide  and  decomposing  with  potash  the  salt  pro- 
duced, crystallises  from  alcohol,  ether,  and  benzene  in  small,  colourless 
needles,  and  melts  at  124° ;  its  salts  ai-e  not  easily  obtained  in 
crystals. 

Dipheni/limidothiazoline,  Ci5Hi2N'2S,  obtained  from  diphenylcarb- 
amide  in  like  manner,  is  a  granulai',  crystalline  substance  melting  at 
105°. 

fi-Phenyl-n-nitrosoimiduthiazoline,  C9H7N3SO,  is  precipitated  in  the 
form  of  a  microscopic,  crystalline  powder  on  ti'eating  /«-pheny]imido- 
thiazoline  with  sodium  nitrite  in  Avell-cooled,  dilute  hydrochloric  acid 
solution  ;  it  forms  yellow  crystals,  melts  at  58°,  and  decomposes  on 
keeping.  It  is  insoluble  in  alkalis,  and,  when  treated  with  acids,  it  is 
reconverted  into  /i-phenylimidothiazoline.  F.  S.   K. 

Action  of  Hydriodic  Acid  on  Quinine  and  Cinchonine.     By 

E.  Lirr.M.\XN  and  F.  Fleissner  {Ber.,  24,  2827— 2820)-— The  action 
of  hydriodic  acid  on  quinine  is  similar  to  that  of  hydrochloric  or 
hydrobromic  acid  on  the  base  (31onatsh.,  12),  and  leads  to  the  forma- 
tion of  hydriodoquinine  hydriodide,  C2oH24N202,3H.I,  which,  on 
treatment  with  ammonia,  yielded  hydriodoquinine,  C2oH2iN202HT, 
with  the  elimination  of  2  mols.  of  hydrogen  iodide.  When  boiled 
with  alcoholic  potash,  hydriodoquinine  is  converted  into  iso- 
quinine.  A  better  yield  of  this  base  is  obtained  by  heating  hydriodo- 
quinine hydriodide  with  water  at  150 — 160°  for  abou-t  six  hours, 
adding  the  pale-yellow  solution  to  aqueous  ammonia,  extracting  with 
ether,  and  drying  the  ethereal  solution  over  caustic  potash.  After  a 
short  time,  the  sparingly  soluble  isoquinine  crystallises  from  the  solu- 
tion, and  a  further  quantity  can  be  obtained  by  evaporation,  the 
ethereal  mother  liquor  containing  quinine. 

Hydriodocinchonine  hydriodide,  Ci9H22N20,3HI,  is  formed  when 
cinchonine,  free  from  sulphuric  acid,  is  slowly  stirred  into  warm 
hydriodic  acid  (sp.  gr.  1-7 — 1"8),  and  can  be  freed  from  cinchonine 
hydriodide  by  washing  the  crystalline  precipitate  with  alcohol.  It 
crystallises  in  small,  bright-yellow,  lustrous  prisms,  decomposes  when 
heated  at  215°,  and  dissolves  sparingly  in  alcohol  and  cold  water,  but 
easily  in  hot  w^ater.  On  digestion  with  warm,  dilute  aqueous  am- 
monia, it  is  converted  into  hydriodocincJionine,  Ci9H2-N^oOHI,  which 
crystallises  in  slender,  silky  needles,  melts  at  158 — 160°,  dissolves 
very   sparingly  iu   ether,  but  more  easily  in  alcohol,   and  yields   a 
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platinochloride  of  tlie  composition  C19H0.3X2OHI  +  HsPtClg.  Cinclionine 
is  reo-enerated  when  hydriodocinclionine  hydriodide  is  heated  with 
water  under  pressure.  W.  P.  "W. 

Quinethyline.  B\-E.  Grimaux  and  A.  Arxaud  {Compt.rend.,  112, 
13(34 — 1367). — It  has  been  shown  in  a  former  communication  that 
quinine  is  a  methyl  ether  of  cupre'ine ;  quinethyline  is  the  corre- 
sponding ethyl  ether.  It  is  prepared  from  specially  purified  cupre'ine 
as  follows: — A  molecular  proportion  of  dry  cupre'ine  is  dissolved  in 
alcohol,  to  which  has  been  added  li  mols.  of  sodium,  and  heated  in 
sealed  tubes,  at  95 — 100°  with  14  mols.  of  ethyl  nitrate  for  from 
12  to  15  hours.  The  alcohol  is  distilled  otF,  the  residue  taken  u.p 
with  acidified  water,  an  excess  of  soda  added,  and  the  new  base 
extracted  with  ether.  The  ethereal  solution  is  then  shaken  with  dilute 
sulphuric  acid,  the  aqueous  solution  separated  from  the  ether,  heated 
on  the  water-bath,  and  carefully  neutralised  by  ammonia.  When 
the  concentrated  liquor  is  cooled,  strongly  coloured  basic  sulphate 
of  the  base  separates.  The  crude  product  is  converted  into  the 
normal  sulphate,  which  is  purified  by  heating  with  animal  char- 
coal and  subsequently  recrystallising  it  from  boiling  water.  The 
base  is  precipitated  from  a  cold,  concentrated  solution  of  the  normal 
sulphate  by  the  addition  of  a  slight  excess  of  ammonia.  The  precipi- 
tate is  white  and  amorphous,  much  resembling  quinine;  it  consists  of 
hydrates  melting  at  60". 

The  dry,  pulverulent  base  may  be  obtained  by  desiccating  in  dry 
air,  and  afterwards  heating  at  100 — 120°  ;  it  melts  at  160°.  It  is 
very  soluble  in  all  the  ordinary  solvents  for  alkaloids,  and  yields  very 
fluorescent  solutions  with  excess  of  sulphuric  acid.  It  does  not 
crystallise  from  alcohol,  behaving  in  exactly  the  same  way  as  quinine. 
Large,  colourless,  transparent  crystals  of  a  hydra t-e  may  easily  be 
obtained.  The  base  is  la?vorotatory  ;  its  solution  in  absolute  alcohol 
gives  [a]D  =  — 169'-4°. 

The  normal  stdphate,  C.,iHo6X202,S04H2  +  SH.O,  crystallises  in 
large,  coloui-less.  eisrht-sided  prisms,  efflorescing  rapidly  in  the  air. 
It  dissolves  in  51 '1  parts  of  water  at  19^,  and  is  very  soluble  in 
boiling  water.  "V^'heu  heated  with  the  calculated  quantities  of  hydr- 
iodic  acid  and  iodine  in  alcoholic  solution,  it  yields  small,  garnet-i*ed 
needles  difi^ering  from  the  plates  of  herapathite  given  by  quinine. 

The  basic  sidphate,  (CaiH26X202)2.S04Ho  -\-  HoO,  is  readily  prepared 
from  the  normal  sulphate  by  dissolving  the  latter  in  boiling  Avater 
and  neutralising  exactly  with  dilute  ammonia,  using  litmus  as  indi- 
cator. It  forms  crystalline  plates  of  a  silky  lustre,  requiring^  397  parts 
of  water  for  solution  at  15°.  Its  solution  in  dilute  hydrochloric  acid 
gives  [^-]d  =  — 233"1°.  The  yield  of  pure  basic  sulphate  was  about 
35  parts  per  100  of  cupre'ine  taken.  W.  T. 

Hydrastine.     By  M.  Feeund  and  C.  Dormeyee  {Ber.,  24,  2730 — 

go 

O  CHa-N^Me 

2741).— Hydrohydrastinine,      CH2<  _  >C6H2<^^    1^       (compare 
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Freund  and  Will,  Abstr.,  1887,  383),  is  best  prepared  by  reducing 
bydrastinine  with  8  per  cent,  sodium  amalgam  in  dilute  sulphuric 
acid  solution ;  the  yield  of  crystalline  product  is  90  per  cent,  of  the 
base  employed. 

Hydrohydrastimne  methiodide,  CnHi3N02,MeI,  is  deposited  in  colour- 
less crystals  when  a  slight  excess  of  the  theoretical  quantity  of  methyl 
iodide  is  added  to  a  methyl  alcoholic  solution  of  hydrohydrastinine, 
and  the  mixture  kept  for  some  time;  it  crystallises  from  hot  water 
in  needles,  and  from  dilute  alcohol  in  iridescent  plates,  melts  at 
227 — 228°,  and  is  not  acted  on  by  boiling,  concentrated  potash,  or 
when  melted  with  potash.  The  plaiiiwchloride,  (Ci2HiR'N'02Cl)2,PtCl4, 
is  formed  when  an  aqueous  solution  of  the  methiodide  is  digested 
witli  silver  chloride,  and  the  filtrate  treated  with  platinic  chloride ; 
it  crystallises  from  hot  water  in  well-defined  needles,  and  melts 
at  230°. 

Methylhydrohydrastinine,  CH2<^q>C6H2<^P,tt?Ptt  ^  can  be  ob- 
tained by  digesting  an  aqueous  solution  of  the  methiodide  just 
described  with  silver  chloride,  and  decomposing  the  product  with 
boiling,  concentrated  potash ;  it  is  an  almost  colourless,  moderately 
mobile  oil,  having  an  amine-like  odour,  and  strong  basic  properties; 
it  is  soluble  in  ether,  alcohol,  and  carbon  bisulphide,  and  cannot  be 
distilled.  The  hydriodide,  Ci2Hi5N02,HI,  is  easily  obtained  by  dis- 
solving the  base  in  dilute  hydrochloric  acid,  and  adding  potassium 
iodide  to  the  solution  ;  it  crystallises  from  hot  water  in  colourless, 
lustrous,  hexagonal  prisms,  melts  at  220 — 221°,  and  is  decomposed  by 
potash.  On  adding  potassium  dichromate  to  a  dilute  solution  of  the 
hydriodide,  a  golden-yellow  substance  is  precipitated  in  needles 
which  melt  at  150°  with  decomposition.     The  platinochloride, 

(Ci2Hi3X02)2,H2PtCl6, 

separates  from  hot  alcohol  and  water  in  ill-defined  crystals,  and  melts 
at  171°.  The  methiodide,  Ci3Hi5N02,MeI,  is  formed  by  the  direct 
combination  of  the  base  wath  methyl  iodide  in  alcoholic  solution ;  it 
crystallises  from  hot  water  in  transparent,  hexagonal  prisms,  melts  at 
216 — 217°,  and  is  not  decomposed  by  boiling  concentrated  alkalis. 
The  methochloride,  Ci2Hi5N02,MeCl,  is  obtained  in  the  form  of  micro- 
scopic, hexagonal  prisms  when  an  aqueous  solution  of  the  methiodide 
is  digested  with  silver  chloride,  and  the  filtrate  evaporated ;  it 
crystallises  from  alcohol  in  lustrous  plates  melting  at  211°.  Its 
platinochloride,  (Ci.jHi8N02Cl)2,PtCli,  is  an  indistinctly  crystalline 
compound  which  melts  at  221°,  and  is  almost  in.soluble  in  water; 
the  corresponding  aurochloride,  Ci3HigN02Cl,AuCl3,  is  a  yellow, 
crystalline,  spaiingly  soluble  substance  melting  at  153°.  The 
ammonium  base,  Ci2Hi5'N02,MeOH,  is  a  strongly  alkaline  syrup, 
readily  soluble  in  water. 

Bromomethylhydrohydrastinine,  Ci2HuN02Br,  is  obtained  when 
methylhydrohydrastinine  is  treated  with  bromine  in  carbon  bisulphide 
solution  until  a  permanent  coloration  is  produced,  and  the  brown, 
;semi-solid  product  agitated  with  dilute  soda.  It  crystallises  from  hot 
^vater  in  octahedra,  melts  at  187°,  and  is  soluble  in  alcohol. 
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Brorrwhydro.ryviethylhydrohijdrastinine  methiodide, 

^^2^0^^'    -^CoHaBr-OH' 

is  formed  wlien  an  aqneous  solution  of  metliTlhydroliTdrastinine 
methochloride  is  treated  -with  bromine- water  until  a  permanent  color- 
ation is  produced,  and  the  concentrated  solution  of  the  product  mixed 
with  potassium  iodide ;  it  crystallises  from  water  in  colourless  prisms 
melting  at  177°.  F.  S.  K. 

Pseudotropine.  Br  C.  Liebermann  {Ber.,  24,  2587). — The 
author  has  examined  the  products  of  oxidation  of  pseudotropine. 
The  method  employed  is  the  same  as  that  employed  for  the  oxidation 
of  ecgonine  and  tropme  (Abstr.,  1890,  1-449  ;  this  vol.,  p.  749).  The 
main  product  is  tropic  acid.  It  shows  all  the  properties  formerly 
assigned  to  this  compound,  has  the  same  solubility  in  water  and 
alcohol,  has  a  strongly  acid  reaction,  melts  at  251°,  and  dissolves 
copper  oxide  and  silver  oxide.  The  silver  .solution  deposits  a  metallic 
mirror  on  warming.  The  solution  of  the  acid  reduces  potassium 
permanganate.  The  copper  salt,  dried  at  125*^,  has  the  composition 
C^HijXOi'CuOH.  Together  with  the  above  acid,  ecgoninic  acid  is 
also  obtained.  E.  C.  R. 

Alkaloids  of  the  Areca  Nut.  By  E.  Jahns  {Be,:,  24,  2615— 
2617  ;  compare  this  vol.,  p.  94). — Further  investigation  has  shown 
that  both  arecoline  and  arecaidine  exist  ready  formed  in  the  areca 
nut,  and  that  the  latter  is  not  derived  from  the  former  in  the  process 
of  extraction.  Ai^ecaidine  and  arecaine  are  most  easily  separated  by 
treatment  with  hydi*ochloric  acid  and  methyl  alcohol,  since  the 
former  is  thereby  converted  into  its  methyl  derivative,  arecoline, 
whilst  the  latter  remains  as  hydrochloride. 

The  examination  of  larger  quantities  of  material  has  led  to  the  dis- 
covery of  a  iifth  alkaloid  in  areca  nut.  This  has  been  termed  guva- 
cine,  fi"om  guvaca,  the  Indian  name  for  the  areca  palm.  Guvacine, 
CsHgXOj,  forms  small,  lustrous,  anhydrous  crystals,  melts  at 
271 — 272°  with  decomposition,  and  has  a  neutral  reaction.  It  does 
not  dissolve  in  ether,  chloroform,  benzene,  or  strong  alcohol,  but  is 
tolerably  soluble  in  water  and  dilute  alcohol,  although  to  a  less 
degree  than  the  other  two  crystalline  alkaloids.  The  salts  crystallise 
well,  have  an  acid  reaction,  and  resemble  the  base  in  their  behaviour 
with  the  ordinary  solvents.  The  hydrochloride,  CeHgNOi.HCl,  crystal- 
lises in  broad,  fiat,  anhydrous  prisms,  and  is  tolerably  soluble  in  water, 
but  only  very  sparingly  in  dilute  hydrochloric  acid  ;  the  sulphate 
forms  silvery  scales  ;  the  nitrate  crystallises  in  lustrous  prisms.  The 
platinochloride,  (C6H9X02)2,HoPtCl6  +  l^HaO.  crystallises  from  water 
in  hexagonal  prisms  resembling  those  of  the  choline  derivative,  and 
melts  at  21 1""  with  frothing  and  decomposition,  whilst  the  auro- 
chloride,  CeHyXOijHAuCli,  forms  broad,  fiat  prisms  which  melt  at 
about  194 — 195".  Search  is  being  made  for  other  alkaloids  in  the 
areca  nut.  W.  P.  W. 
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Lupinidine  from  White  Lupines  (Lupinus  albus,  Lin.).  By 
G.  Camiam  and  .S.  Gi;lMALDi  (L'Orusi,  14,  19 — 2-i,  and  Gazzetfa, 
21,  432 — 437). — After  au  historical  review  of  the  subject,  the 
authors  describe  their  method  of  preparing  considerable  quan- 
tities of  the  extract  of  lupines,  and  of  separating  the  alkaloid 
as  platinochloride.  This  salt  has  the  composition  (C,Hi5X)2,H2PtCl6 
■+■  2H2O,  as  stated  by  Baumert  (Aimaleji,  224,  325).  The  free 
alkaloid,  lupinidine,  C5H15X,  when  freshly  prepared,  is  a  pale- 
yellow,  heavy,  oily,  alkaline  liquid,  with  an  extremely  bitter 
and  pungent  taste ;  it  is  freely  soluble  in  water  and  alcohol,  but 
only  sparingly  in  ether.  It  hardens  on  exposui^e  to  air,  acquiring  a 
yellowish-brown  colour.  If  it  is  kept  for  a  ^ew  days  in  a  sealed  tube, 
groups  of  white,  acicular  crystals  separate,  and  gi-adually  increase 
until  the  presence  of  liquid  is  almost  concealed.  This  is  probably  due 
to  the  presence  of  a  crystallisable  hydrated  lupinidine,  C.HuXjHaO, 
side  by  side  with  the  anhydrous  alkaloid.  According  to  Bufalini, 
05  c.c.  of  the  solution  of  the  hydrochloride  causes  death  in  frogs  in 
a  couple  of  hours,  symptoms  of  general  paralysis  being  previously 
induced.  S.  B.  A.  A. 

Formation  of  Carbamide  by  the  Decomposition  of  Arginine. 
By  E.  ScHULZE  and  A.  Likierxik  {Ber.,  24,  2701— 2704).— When 
arginine  (compare  Schulze.  this  vol.,  p.  857)  is  boiled  with  a  saturated 
solution  of  barium  hydroxide,  it  is  decomposed  with  formation  of 
carbamide;  it  shows,  therefore,  a  behavioui^  similar  to  that  of  lysatine 
(compare  Drechsel,  this  vol.,  p.  95).  F.  S.  K. 

Heat-coagulation  of  Proteids.  By  J.  Corix  and  Q.  Ausiaux 
{Bullet,  de  VAcaJ.  roy.  de  Bd'jiqxe.  21.  345 — 361). — In  a  number  of 
expemments  made  with  ox-serum,  the  statement  made  by  Halliburton 
(./.  Physiol.,  5),  that  two  serum-albumins,  separable  by  fractional 
heat-coagulation,  are  present,  is  confirmed.  The  temperatures  of 
coagulation  found  were  73 — 74'  and  79 — 80°  respectively.  These 
tempei'atures  are  rather  lower  than  those  given  by  Halliboi-ton,  as  the 
true  temperature  of  coagulation  is  taken  as  the  point  when  opales- 
cence first  occurs.  In  this  last  point  they  agree  with  Haycraft  and 
Duggan,  but  differ  from  them  in  finding  that  the  concentration  of  a 
solution  of  proteid  has  very  little  influence  on  the  temperature  of 
coasrulation  ;  the  aciditv.  however,  must  be  kept  constant. 

W.B.B.. 

Toxalbumin  Secreted  by  the  Microbe  of  Blennorhagic  Pus. 
By  HuGOUXENQ  and  Eraud  (Compt.  rend. ,113,  145 — 147). — Peptonised 
beef  tea  that  has  served  for  the  cultivation  of  the  micrococcus  of 
blennorhagic  pus,  when  filtered  through  porcelain  and  mixed  with 
excess  of  alcohol,  yields  a  solid  substance,  which,  when  redissolved  in 
water,  again  filtered  through  porcelain,  and  again  precipitated  by 
alcohol,  yields  an  amorphous,  yellowish-white  solid,  very  soluble  in 
water,  and  resembling  the  albuminoids  in  its  chemical  and  physical 
properties.  It  is  not  coagulated  by  heat,  or  by  nitric  acid,  is  slowly 
precipitated  by  potassium  ferrocyanide  and  acetic  acid,  but  not  by 
magnesium  sulphate.  It  has  no  diastatic  action  on  starch,  sugai',  or 
fibi-in,   and.  when  exposed  to  air  in  a  moist  condition,  it  putrefies 
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rapidly,  with  development  of  a  very  peculiar  odour.  It  leaves  no 
appreciable  residue  on  incineration,  contains  phosphorus  and  ir45  per 
cent,  of  nitrogen,  but  is  fi-ee  from  sulphur.  A  solution  of  the  tox- 
albumin  sterilised  by  filtration  has  no  injurious  effect  when  injected 
under  the  skin  of  the  dog,  and  placed  on  the  eye,  or  in  the  urethra, 
but  if  injected  into  the  testicle  it  causes  suppuration  and  complete 
atrophy.  No  similar  effects  are  produced  by  the  sterilised  beef  tea  or 
the  peptone. 

If  a  solution  of  asparagine  containing  meat  ashes  is  used  as  the 
cultivation  fluid,  the  microbe  develops  more  slowly,  and  no  toxalbumin 
is  formed.  It  follows,  therefore,  that  the  latter  is  not  simply  a  secre- 
tion of  the  microbe,  but  results  from  its  action  on  the  peptone. 

C.  H.  B. 

Conversion  of  Carboxy-hsemoglobin  into  Methsemoglobin, 
and  Detection  of  Carbonic  Oxide  in  Blood.  By  H.  Bertix- 
Saxs  and  J.  MoiTESSiER  (Compt.  rend.,  113,  210 — 211). — The  authors 
find  that,  contrary  to  the  statements  of  Weil  and  of  von  Anrep, 
when  carboxy-haemoglobin  is  mixed  with  potassium  ferricyanide,  no 
compound  of  carbonic  oxide  and  methaemoglobin  is  formed,  but  the 
product  is  simply  a  solution  of  carbonic  oxide  in  a  solution  of  met- 
hsemoglobin,  from  which  it  is  expelled  by  the  passage  of  hydrogen  or 
carbonic  anhydride,  or  by  being  placed  in  a  vacuum,  as  easily  as  it  is 
from  its  solution  in  water. 

In  order  to  detect  carbonic  oxide  in  blood,  the  latter  is  diluted  with 
twice  its  volume  of  water,  and  mixed  with  sufficient  powdered  potassium 
ferricyanide  to  ensure  complete  conversion  into  metha^moglobin.  The 
flask  is  then  made  vacuous,  and  the  gas  pumped  out  is  passed  into  a 
solution  of  oxyhsemoglobin  contained  in  a  suitable  absorption  tube. 
With  400  c.c.  of  blood,  a  quantity  of  carbonic  oxide  amounting  to 
only  one-fifteenth  of  its  volume,  can  be  recognised.  C.  H,  B. 


Physiological    Chemistry. 


Diastatic  Action  of  Human  Saliva.  By  A.  Schlesinger 
[Virchow'^-  ArcMv,  125,  146—181,  and  340— 363).— The  diastatic 
activity  of  saliva  was  estimated  in  a  number  of  cases  of  healthy  and 
diseased  persons.  The  smallest  ferment  activity  w^as  found  in  a  case 
of  diabetes  mellitus  (0"42  per  cent.),  and  in  a  case  of  phthisis  (0-45). 
The  other  cases  of  diabetes  show  a  slight  diminution,  as  do  also  the 
other  cases  of  phthisis,  typhoid,  chronic  nephritis,  mercurial  saliva- 
tion, iodism,  articular  rheumatism,  dyspepsia,  cancer,  and  jaundice. 
In  spinal  paralysis,  no  difference  was  observed.  The  eight  normal 
cases  showed  only  slight  differences  ;  the  greatest  difference  being  0"097 
(0-878  and  0"781).  In  young  children,  the  ferment  activity  is  rather 
less  than  in  adults. 

The  addition  of  an  alcoholic  solution  of  thymol  for  antiseptic  pur- 
poses lessened  the  diastatic  activity  in  one-half  of  the  normal,  and  one- 
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third  of  tlic  patliological  cases  ;  in  the  remaining  two-thirds,  it  did 
not ;  the  hindering  inHueuce  is  believed  to  be  due  both  to  the  thymol 
and  the  alcohol,  chiefly  on  the  bacteria  in  the  saliva,  which  appear  to 
be  more  abundant  in  pathological  than  in  healthy  saliva.  A  very 
complete  history  of  the  subject  and  bibliography  are  ^iven. 

W.  D.  H. 

Gelatin  as  a  Reagent  for  the  Detection  of  Tryptic  Enzymes. 
By  C.  Fekmi  (Chen).  Ceiifr.,  1891,  ii,  87  ;  from  Arch.  Hygiene,  I2', 
240 — 260). — In  place  of  fibrin,  the  author  has  saccessfully  employed 
gelatin  as  a  means  of  detecting  the  presence  of  proteolytic  enzymes. 
The  gelatin  is  prepared  from  5 — 10  grams  of  pure  gelatin,  and 
93  gi-ams  of  aqueous  thymol  or  phenol  solution ;  5 — 10  c.c.  of  this 
gelatin  is  run  into  a  test-tube,  allowed  to  .solidify,  and  the  solution 
under  examination,  to  which  a  little  thymol  or  phenol  has  been  added, 
is  run  on  to  the  surface.  If  at  the  end  of  five  or  six  days  the  gelatin 
shows  no  signs  of  liquefying,  the  absence  of  enzymes  is  established. 
By  means  of  this  reagent  placed  in  graduated  cylinders,  the  author 
has  been  enabled  to  study  the  properties  of  the  unorganised  ferments, 
and  their  behaviour  with  animal  and  vegetable  tissues. 

J.  W.  L. 

Neutral  Sulphur  and  Metabolism.  By  Rudenko  (Virchow's 
ArcJiir,  125,  102 — 114). — In  addition  to  the  sulphur  present  in  the 
urine  as  sulphates  (preformed  and  ethereal),  there  is  an  organic  sub- 
stance or  substances,  which  contain  the  so-called  non- oxidised  or 
neutral  sulphur.  The  amount  of  this  present  varies  considerably, 
and  a  quantity  of  it  was  prepared  from  dogs'  urine.  The  following 
general  conclusions  from  experiments  and  observations  in  cases  of 
disease  are  given  :  — 

(1.)  Many  processes  which  increase  the  decomposition  of  the  body 
prote'ids  do  not  raise  also  the  power  of  oxidation,  but  lessen  it.  This 
is  indicated  by  the  lactic  acid  which  appears  in  the  urine  in  phos- 
phorus poisoning,  the  sugar  in  carbonic  oxide  poisoning,  and  the 
sarcolactic  acid  that  occurs  in  the  urine  during  artificial  dyspnoea 
(Hoppe-Seyler)  comes  under  the  same  categoiy. 

(2.)  In  certain  circumstances,  not  well  explicable,  the  neutral 
sulphur  admini.stered  to  dogs  undergoes  complete  oxidation  in  the 
body ;  but  the  separation  from  the  organism  takes  much  longer 
than  if  the  same  element  were  given  combined  as  sulphuric  acid. 

W.  D.  H 

Influence  of  Sulphonal  on  Proteid  Metabolism.  By  M. 
Hahn  (Virchow's  Archiv,  125,  182 — 188). — Several  observers 
having  shown  that  certain  narcotics  increase  nitrogenous  metabolism, 
it  was  considered  advisable  to  investigate  the  question  so  far  as  it 
relates  to  sulphonal.  A  series  of  observations  were  made  on  a  dog, 
for  periods  without,  and  for  periods  with,  the  administration  of  the 
drug,  in  addition  to  the  food.  The  body  weight,  the  nitrogen 
ingested  and  excreted,  the  sp.  gr.  and  amount  of  the  ui'ine,  and  the 
sodium  chloride  in  it,  are  given  in  tabular  form.  The  periods  during 
which  sulphonal  was  given  were  two  in  number.  The  first  pro- 
duced an  increased  output  of  nitrogen,  which  lasted  for  a  week  or 
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m:)re  after  the  drug  was  stopped.  In  the  second  experiment,  the 
excretion  of  nitrogen  was  somewhat  diminished,  but  there  was  a 
good  deal  of  diarrhoea,  which  increased  the  difficulties  of  the  experi- 
ment, which  therefore  demands  repetition.  In  both  cases  the  output 
of  sodium  chloride  was  increased.  W.  D.  H. 

Tissue  Fibrinogens.  By  A.  E.  Wright  (Brit.  Med.  Journ.,  ii, 
18'Jl,  641 — G44j. — Wooldridge's  "  tissue  fibrinogens  "  were  prepared 
from  testis  and  thymus  by  precipitating  them  from  an  aqueous  extract 
of  the  organs  by  means  of  acetic  acid.  They  were  found  to  give  the 
biuret  reaction,  and  the  nitric  acid  test  for  proteoses,  but  the  opinion 
is  expressed  that  they  are  not  proteoses,  but  substances  from  which 
proteoses  are  readily  formed.  Further  investigation  showed  that 
they  were  nucleo-albumins.  The  question  whether  injection  of  solu- 
tions of  tissue  fibrinogens  acts  protectively  against  the  Bacillus 
anthracis  was  tested  on  rabbits.  The  results  are  inconstant,  but  tend 
to  show  that  there  is  a  certain  amount  of  immunity  produced. 

W.  D.  H. 

Decomposition  of  Albumin  in  Fasting.  By  I.  Munk  (Bied. 
Ctntr.,  20,  521— c'22;  from  Cent.  Med.  Wiss.,  27,  833— 83G).— In 
opposition  to  Klempercr's  view  that  the  value  for  the  loss  of  nitrogen 
(average  11'3  grams  a  day)  obtained  in  the  fasting  experiment  made 
on  Cetti  by  Senator,  Zuntz,  and  others  was  high  owing  to  tuberculosis 
the  author  obtained  exactly  the  same  mean  result  in  an  experiment 
with  a  perfectly  healthy  man  who  fasted  for  six  days.  Yoit  obtained 
the  same  result  in  a  seiles  of  experiments  with  young  men.  Finally 
Succi,  during  a  fast  of  10  days,  lost  an  avei'age  daily  amount  of  10'7 
OTams  of  nitroo:en.  The  chief  factors  which  determine  the  loss  of 
nitrogen  are  the  small  amount  of  fat  in  the  body  and  the  large 
amount  of  water  consumed.  It  was  observed  that  on  the  two  days 
following  the  fast,  when  albumin  (lOi  grams),  fat  (139  grams),  and 
carbohydrates  (309  grams)  were  given,  only  54  grams  of  albumin  was 
decomposed  and  quite  40  grams  deposited ;  owing  to  the  con- 
sumpticn  of  non-nitrogenous  matter,  the  loss  of  nitrogen  was  reduced 
to  8-3  grams.  X.  H.  M. 

Influence  of  Increased  Muscle  Activity  on  the  Decomposi- 
tion of  Albumin.  By  F.  Hirschfeld  (Bied.  Ce-ntr.,  20,  519 — 520; 
from  Centr.  Med.  Wiss.,  29,  66 — 67). — The  author,  in  experiments 
made  on  himself,  estimated  the  daily  nitrogen  secretions,  first,  with  a 
mixed  diet  containing  albumin  (162  grams),  fat  (167  grams),  and 
carbohydrates  (327  grams)  ;  and  then  with  a  diet  containing  albumin 
(37 — 43)  grams,  fat  (164 — 183  grams),  and  carbohydrates  (379 — 408 
grams).  The  increased  muscle  activity  consisted  in  doing  hard  work 
for  six  hours  daily,  and  in  ascending  400 — 500  metres.  With  suffi- 
cient food,  it  was  found  that  the  decomposition  of  albumin  was  not 
increased,  whether  the  food  contained  much  or  little  albumin.  If, 
however,  the  food  is  insufficient,  a  considerable  loss  of  albumin  takes 
place.  During  three  days  of  rest  the  author  lost  1"5,  2"1,  and  4'6 
grams  of  nitrogen,  and  during  three  days,  on  which  he  worked,  2'1. 
o'l,  and  6  grams  of  nitrogen.    The  results  explain  those  of  Argutinsky, 


PHYSIOLOGICAL  CHEMISTRY.  15:^5 

who  found  the  amount  of  albumin  decomposed  after  muscular  exertion 
to  be  increased  when  the  feeding  was  insufficient.  N.  H.  M. 

Importance  of  Asparagine  for  Feeding.  Bv  J.  Komg  (Bied. 
Cenir.,  20.  ol5— 51G;  from  Centr.  MeJ.  Wiss.,  28,Si9—Sb2).—Mter 
Pfeiffer  and  Scliulze  showed  that  in  germinating  plants,  asparagine  is 
formed  fi-om  decomposing  reserve  albumin,  that  the  asparagine  remains 
as  such  in  air  free  from  carbonic  anhydride,  whilst  in  presence  of 
carbonic  anhydride  it  disappears,  probably  again  yielding  albumin,  it 
seemed  likely  that  asparagine  might  in  the  animal  organism  be  re- 
generated into  albumin  when  a  food  is  used  wliich  is  poor  in  nitrogen 
but  rich  in  carbohydrates ;  or  at  least,  that  it  might  economise 
albumin.  The  experiments  of  Weiske,  Kennepohl,  Schulze,  and 
o'hers  with  rabbits,  fowls,  geese,  sheep,  and  cows  supported  this  view, 
showing  that  asparagine  gives  rise  to  deposition  of  albumin  and  to 
increased  milk  production.  On  the  other  hand,  Munk  found  that  in 
the  case  of  a  dog  fed  exclusively  with  meat,  or  with  a  mixture  of 
meat  and  carbohydrates,  there  was  no  diminution,  but  rather  a  slight 
increase,  in  the  amount  of  albumin  lost.  Knieriem,  who  also  experi- 
mented with  a  dog,  found  no  increase  in  the  amount  of  urine  when 
asparagine  was  given,  v.  Yoit  and  Politis,  in  experiments  with  rats, 
found  that  asparagine  did  not  give  rise  to  any  saving  of  albumin.  The 
results  of  Zuntz  and  Hagemann  pointed  to  the  same  conclusion.  The 
author  considers  the  question  to  be  still  an  open  one.         X.  H.  M. 

Influence  of  Acid  Mineral  Salts  on  the  Composition  of 
Bones.  By  H.  Weiske  (Landic.  Versuchs-Stat.,  39,  24^1 — 'MS;  com- 
pare this  vol.,  p.  848). — The  experiments  were  again  made  writh 
rabbits  ;  they  w  ere  all  of  the  same  litter,  and  were  107  days  old.  The 
object  was  to  ascertain  the  effect  of  a  food  with  an  alkaline  ash  (hay) 
with  or  without  oats,  as  compared  with  a  food  which  gives  an  acid 
ash  (oats),  and  partly  with  addition  of  dihydrogen  sodium  phosphate. 
The  exclusive  use  of  oats  might  have  some  action,  and  the  addition  of 
the  acid  salt  would  intensify  the  action.  The  urine  of  the  rabbits  fed 
with  hay  (0)  and  with  hay  and  oats  (1  and  2)  was  alkaline,  but  where 
oats  was  given  alone  (3  and  4)  and  with  the  salt  (o  and  6),  the  urine 
was  respectively  distinctly  and  strongly  acid.  The  following  table 
shows  the  initial  and  final  weights  in  grams  of  each  rabbit  (the 
experiment  lasted  thi-ee  months),  and  the  weight  of  the  dry,  fat  free 
skeletons : — 

Xo.     0.  1.  2.  3.  4.  5.  6. 

Initial  weight..  1750  2030  1830  1900  1915  2040  1925 
Final  weiffht  . .  2430  3480  3360  2320  1740  2160  1460 
Skeleton  r 87-66  115-92  115-59  74-13    64-44    67-15    60-37 

There  was  thus  a  considerable  difference  in  the  weight  of  the  bones 
with  the  different  feeding,  Nos.  1  and  2  (fed  with  hay  and  oats) 
being  much  the  heaviest,  and  3 — 6  the  lightest:  The  latter  in  the 
fresh  condition  are,  however,  relatively  the  heavier.  The  bones  of  0, 
1,  and  2  were  thicker  and  harder  than  the  others ;  those  of  No.  6 
■were  very  thin  and  breakable.  The  percentage  of  ash  in  the  short 
bones  (a),  the  long  bones  (6),  and  the  teeth  (c)  was  as  follows: — 
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0.              1.              2.  3.  4.  5.  6. 

a 62-13  60-40  62-70  57-22  60-26  —  58-47 

b 66  51  66-29  67-00  60-85  63-46  —  63-38 

c 78-72  77-26  78-59  75-68  79-53  —  80-01 

With  regard  to  the  ash  constituents,  the  differences  are  not  great ; 
but  the  percentages  of  lime,  phosphoric  acid,  and  carbonic  anhydride 
are  generally  lower  in  the  ashes  of  3  and  6  than  of  0,  1,  and  2.  The- 
magnesia  is  either  the  same  or  higher  in  3  and  6  than  in  the  others. 
But  it  is  rather  the  amount  of  ash  which  varies  than  the  composition. 
The  extraction  of  mineral  matter  from  the  bones  is  caused  by  the 
acid  nature  of  the  food.  Although  of  the  three  normally  fed  rabbits 
No.  0  had  the  lightest  skeleton,  the  percentage  amount  of  total  ash 
and  ash  constif  nents  was  approximately  equal  in  all  three  ;  whilst  the 
bones  of  the  other  rabbits  contained  not  only  absolutely  but  relatively 
less  ash,  and  were  in  part  very  thin-walled  and  little  capaple  of  re- 
sistance. X.  H.  M. 

Action  of  Sugars  in  the  Body.  By  P.  Albertosi  (Chevi.  Centr., 
1891,  ii,  44;  from  Ann.  Chim.  Farm,  13,  145 — 159). —  Sugar  was- 
administered  to  dogs,  which  had  fasted  for  24  hours,  and  at  the  end 
of  a  given  time  they  were  killed  by  admitting  air  into  the  veins.  The 
contents  of  the  stomach  were  then  collected  and  examined.  Experi- 
ments were  made  with  maltose,  cane  sugar,  and  lactose.  Maltose, 
and  especially  cane  sugar,  are  absorbed  more  quickly  than  glucose.  In 
an  hour  70  to  80  per  cent,  was  absorbed.  Lactose,  however,  is  different, 
the  amount  absorbed  being  only  from  20  to  40  per  cent.  The  absoTp- 
tion  is  especially  small  if  the  solutions  are  denser  than  the  blood. 
There  is  always  a  certain  quantity  of  sugar  found  in  the  tissues  outside 
the  stomach.  Dilute  solutions  of  lactose  are  more  easily  absorbed, 
the  proportion  in  which  it  is  contained  in  milk  being  the  most  advan- 
tageous. Lactose  and  levulose  act  on  the  circulatoiy  system  partly 
like,  and  partly  unlike,  glucose,  rualtose,  and  cane  sugar.  The  former 
do  not  increase  the  blood  pressure,  but  lessen  the  pulse  frequency  ; 
the  latter  cause  a  rise  of  10 — 20  mm.  in  pressure.  This  is  due  to 
their  direct  action  on  the  blood.  Sugar  absorbed  by  the  natural 
channels  does  not  increase  the  body  temperature.  W.   D.  H. 

Formation  of  Glycogen  in  the  Liver.  By  E.  Xebelthau  (Zeit. 
Biol.,  28,  138 — 176j. — In  the  present  research,  hens  and  rabbits 
were  the  animals  chiefly  employed,  and  the  principal  investigations 
relate  to  the  influence  of  certain  drugs  on  the  liver  glycogen;  the 
animals  used  had  been  deprived  of  food  for  some  days  previous  to 
the  experiments,  and  were  killed  as  nearly  as  possible  the  same 
length  of  time  after  the  administration  of  the  drug.  The  work  of 
Rohmann  is  criticised,  as  he  did  not  pay  attention  to  this  latter 
point  ;  from  20 — 24  hours  after  the  administration  of  food  or  drug 
being  the  time  when  the  maximum  of  glycogen  is  found.  In  some 
cases,  the  glycogen  in  the  muscles  was  estimated  also,  in  all  cases  by 
Kiilz's  method.  The  danger  of  trusting  implicitly  to  .single  control 
animals   is  pointed  out,  as   the   glycogen  varies  greatly  in  animals 
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treated  in  precisely  the  same  way.     Fall  tables  of  analyses  are  given 
thronghout. 

Chloral  hydrate  was  found  to  increase  the  hepatic  glycogen,  the 
lethargic  condition  induced  by  this  drug,  and  the  consequent  com- 
parative  immobility  of  the  animals,  tending  to  its  accumulation  ;  this- 
suggested  similar  investigations  regarding  other  narcotics  ;  the 
increase  was  always  found  after  the  administration  of  chloralamide, 
paraldehyde,  and  sulphoual ;  occasionally  the  same  was  observed 
after  the  injection  of  ether,  chlorofomi,  and  alcohol.  Urethane  did 
not  produce  a  marked  effect ;  in  only  two  out  of  seven  experiments; 
was  there  a  slight  increase  of  glycogen  in  the  liver. 

Ammoniacal  compounds  are  stated  by  Rbhmann  (Pjlilgers  Archiv, 
39,  21)  to  cause  increase  of  the  glycogen  in  the  liver  ;  this  led  him 
to  certain  general  conclusions  regarding  the  part  played  by  nitro- 
genous compounds  in  the  formation  of  carbohydrate  material  in  the 
body  ;  in  the  present  research,  ammonium  citrate,  ammonium  formate, 
benzamide,  formamide,  ammonium  lactate,  and  asparagine  were  used. 
On  the  whole,  the  results  obtained  confirm  those  of  Rohmann  ;  all 
increase  the  liver  glycogen  ;  this  is  true  also  for  lactic  acid  com- 
pounds, which,  according  to  Rohmann,  have  not  this  effect. 

The  febrifuges,  antipyrin,  kairin,  and  quinine,  all  increase  the 
hepatic  glycogen.  So  does  section  of  the  cervical  spinal  cord  ;  this  is 
a  confirmation  of  an  old  observation  of  Claude  Bernard's. 

W.  D.  H. 

Specific  Gravity  of  Blood.  By  E.  L.  Joxes  (J.  Physiol.,  12, 
299 — 346). — Further  observations  on  the  sp.  gr.  of  the  blood 
under  various  conditions  (compare  Abstr.,  1887,  ^^)'S)  led  to  the  fol- 
lowing results. 

1.  The  sp.  gr.  of  the  blood  varies  in  different  parts  of  the  body, 
but  that  from  any  part  bears,  cxt.  par.,  a  definite  relation  to  that 
taken  from  any  other  part.  It  is  usually  the  same  in  corresponding 
parts  of  the  symmetrical  halves  of  the  body.  Variations  in  blood 
supply  to  any  part  are  the  most  frequent  causes  of  alteration  of  the 
sp.  gr.  there,  while  it  remains  unchanged  elsewhere. 

2.  The  sp.  gr.  is  veiy  high  in  birds,  and  low  in  such  animals  a& 
frogs. 

3.  The  sp.  gr.  varies  considerably  in  different  persons ;  it  i.s 
generally  lower  in  women  than  in  men  ;  before  the  fifteenth  yeai"  it  is 
about  the.  same  in  both  sexes;  it  is  higher  in  old  women  than  old 
men.  In  males,  the  sp.  gr.  is  about  1'066  at  birth,  and  falls  gradually 
for  three  years  to  I'OoO ;  then  it  rises  till  about  the  seventeenth  year,, 
when  it  is  about  I'OoS  ;  it  remains  at  about  this  height  till  old  age 
comes  on,  when  it  falls  slightly.  In  females  the  chief  difference 
from  the  foregoing  is  that  during  the  greater  part  of  life  it  is  I'Oooo 
instead  of  1"058.  In  girls  from  15  to  22  the  limit  consistent  with 
health  is  very  low,  and  chlorosis  appears  to  be  an  exaggeration  of 
this  physiological  condition. 

Further  extensive  data  are  given  respecting  the  variations  in  sp.  gr. 
with  complexion,  race,  physique,  food,  exercise,  sleep,  menstruation,, 
anjemia  of  various  kinds,  heart  diseases,  kidney  diseases,  various 
fevers,  phthisis,  syphilis,  and  many  other  diseases.  W.   D.  H. 
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Glycolysis  in  the  Blood.  Bn-  M.  Arthus  (Arch,  de  Physiol.,  1891, 
-125 — 139). — Lepiue  aud  Barral  have  described  in  the  blood,  prob- 
ably derived  fi'om  tbe  white  corpuscles,  a  ferment  which  has  the 
power  of  destrorintr  sugar,  and  the  absence  of  which  they  consider  to 
be  a  cause  of  diabetes.  In  the  present  experiments,  it  was  found  that 
glvcolvsis  in  the  blood  is  a  phenomenon  of  fermentation,  bnt  the 
ferment  is  absent  in  the  circulating  blood.  It  is  formed  when  the 
blood  is  shed,  as  a  result  of  the  disintegration  of  formed  elements 
other  than  the  red  corpuscles.  Glycolysis  in  the  blood  is  thus  a 
cadaveric  plieuomenon  like  coagulation.  W.   D.  H. 

Influence  of  Acids  and  Alkalis  on  the  Alkalinity  of  Haman 
Blood,  and  on  the  Reaction  of  the  Urine.  By  A.  Freudberg 
(Virchviv's  Archa\  125,  066 — 600).— The  alkalinity  of  the  blood  was 
estimated  by  a  slight  modification  of  v.  Jaksch's  method  of  titrating 
small  quantities  with  very  dilute  tartaric  acid.  Recent  researches 
by  Bohr  have  shown  that  estimation  of  the  carbonic  anhydride  leads 
to  an  incorrect  estimate  of  the  alkalinity.  The  reaction  of  the  urine 
was  estimated  by  titration  with  normal  soda  solution  or  normal 
oxalic  acid  according  as  the  original  urine  was  acid  or  alkaline 
respectively.  The  result  of  a  great  number  of  observations  on  the 
blood  and  urine  of  patients  suffering  from  a  variety  of  diseases,  and 
also  after  the  administration  internally  of  various  acids  and  alkalis, 
are  given  in  tabular  form,  from  which  the  following  general  conclu- 
sions are  drawn  : — 

Hydrochloric  acid  (4 — 8  grs.  of  the  officinal  acid  per  diem)  does  not 
alter  the  alkalinity  of  the  blood.  Only  one  exception  was  noted. 
The  acidity  of  the  urine  is,  however,  always  increased.   . 

Lactic  acid  (TO — 30  gi'S.)  lessens  the  alkalinity  of  the  blood  by 
one-fifth  to  one-fourth.  The  acidity  of  the  urine  is  increased,  but 
not  markedly  so,  and  not  in  a  degree  corresponding  with  the  amount 
of  acid  given.     It  is  no  doubt  to  a  large  extent  oxidised  in  the  body. 

Tartaric  acid  (5 — 10  grs.)  lessens  the  alkalinity  of  the  blood  by 
one-sixth ;  it  also  increases  the  acidity  of  the  urine,  but  not  markedly. 
It  also  is  burnt  to  a  great  extent  in  the  body. 

Sodium  hydrogen  carbonate  (5 — 15  grs.)  in  three  cases  increased 
the  alkalinity  of  the  blood  by  one-fourth ;  in  two  other  cases  there 
was  no  change.     In  all  cases  the  urine  was  strongly  alkaline. 

W.  D.  H. 

Xanthine  Substances  in  Urine.  By  G.  Salomon  {Virchoics 
A.-chic.  125,  554 — 006). — Previous  investigations  having  shown  that 
xanthine,  paraxanthine.  andheteroxauthine  are  constituents  of  normal 
urine,  and  can  be  obtained  in  small  quantities  from  lai'ge  volumes 
of  urine,  the  present  research  is  directed  to  ascei'taining  whether 
they  can  be  demonstrated  to  exist  in  smaller  quantities  of  urine.  The 
property  of  the  para-  and  hetero-compounds  to  fonn  sparingly  soluble 
crystalline  compounds  with  sodium  or  potassium  hydroxide  is  the 
most  important  reaction  for  separating  the  members  of  the  group  ; 
after  the  precipitation  of  these  compounds,  xanthine  remains  in  solu- 
tion.      The  distinction    between    paraxanthine    and   heteroxanthine 
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requires  the  use  of  more  material,  and  can  be  accomplished  by  the 
corrosive  sublimate  and  picric  acid  reactions. 

The  crystalline  compounds  of  paraxanthine  and  heteroxanthine 
with  sodium  hydroxide  are  figured,  and  there  is  a  description  of  their 
erystalloeraphj.  They  melt  about  300°.  The  compounds  with 
potassium  hydroxide  have  similar  reactions,  and  a  hifrher  melting 
point. 

The  paper  concludes  with  a  brief  account  of  21  observations  of 
human  urine.  In  normal  urine,  paraxanthine  appears  to  be  the 
member  of  the  group  most  frequently  present ;  in  seven  cases  of 
various  diseases,  although  the  soda  reaction  was  always  successfnl, 
paraxanthine  was  sometimes  absent.  W.   D.  H. 

Oxidation  of  Aromatic  Substances  in  the  Animal  Organism. 

By  K.  KliN'.enberi.  (C/(e?/i.  C>:ntr.,  1>'.j1.  ii,  39 — 4'.' ;  from  Disa.  Rostock 
Inst.  Pharm.  physiol.  Chem.). — Aromatic  substances  belonginor  to 
various  groups  were  given  to  dogs,  and  their  urine  for  the  2-i  hours^ 
following  was  examined,  with  the  following  results  : — 

1.  Diphenyl  i.s  changed  in  the  organi.-m  to,  and  excreted  as,  para- 
hydroxydiphenyl. 

2.  Benzidine  behaves  similarly  to  quinone,  is  non-toxic,  and  is  ex- 
creted unchanged, 

3.  Paradibromodiphenyl  is  also  not  poisonous,  and  undergoes  no 
oxidation  in  the  body. 

4.  Paramidodiphenyl  kills  in  two  hours,  changing  the  pigment  of 
the  blood  coi7>uscles  to  methaemoglobin. 

5.  Carbnzole  is  not  poisonous,  and  is  oxidised  in  the  body  to  hydr- 
oxycarbazole.  leaving  it  by  the  urine  as  an  ethereal  hydrogen  sulphate. 

0.  Fluorene  is  not  poisonous.  Xo  increase  in  the  ethereal  hydrogen 
sulphates  is  found  after  its  administration. 

7.  Phenanthrene  and  phenanthraquinone  are  both  very  well  borne. 
They  probably  act  as  antiseptics,  and  diminish  the  output  of  combined 
sulphuric  acid.  Glycuronic  acid  compounds  were  not  found  in  the 
urine. 

8.  Diphenylamine  is  oxidised  in  the  body  to  parahydroxydiphenyl- 
amine. 

9.  Dipheuylmethane  is  changed  in  the  body  to  parahydroxydi- 
phenylmethane. 

It  thus  appears  to  be  the  rule  that  the  hydroxylaiion  of  aromatic 
substances  within  the  body,  as  well  as  outside  of  it,  consists  in  the 
formation  of  substitution  products  in  which  hydroxyl  occupies  the 
para-position.  If  the  para-position  is  already  occupied,  no  hydroxy  1- 
isinsT  action  f  Jlows.  W.   D.  H. 

Formation  of  Glycuronic  Acid  during  Inanition.  Bv  E. 
Nebelthau  (Zeit.  Biol,  28,  130— 137).— Thierfelder  (Absti-.,  1886, 
572)  states  that  during  inanition,  and  after  the  administration  of 
chloral  hydrate,  glycuronic  acid  in  combination  as  urochloralic  acid  is 
found  in  the  urine.  The  animals  with  which  he  experimented  had 
received  no  food  for  six  days  previous  to  the  experiments.  Consider- 
ino-  that  this  length  of  time  is  sufficient  for  the  complete  disappearance 
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of  all  the  glvcoeen  of  the  body,  he  concludes  that  in  the  appearance  of 
^Ivcuionic  acid  in  the  urine  he  has  proof  of  the  formation  of  carbo- 
hvdrate  from  prote'id.  Without  at  all  denying  this  possibility,  the 
present  paper  points  out  that  Thierfelder's  experiments  do  not  prove 
it.  as.  after  six  days'  hunger,  there  is  always  a  considerable  amount  of 
glvcocren  left,  both  in  the  liver  and  in  the  muscles.  The  glycogen  was 
-estimated  by  Kulz's  method.  VT.   D.  H. 

Elimination  of  Urea  in  Fever.  By  H.  C.  Wood  and  J.  Marshall 
JJourn.  of  Xerjous  and  ILeaial  Disease.  1691,  1 — 9). — It  is  well  known 
that  the  aniotmt  of  urea  eliminated  daring  fever  is  greater  than  the 
normal.  It  seems,  however,  not  to  be  settled  whether  this  is  an  inte- 
grant part  of  the  febrile  process,  or  caused  by  the  action  of  the  excessive 
heat  on  certain  organs,  or  by  some  of  the  derangements  of  the  bodily 
functions  produced  by  fever.  The  latter  theory  seems  probable,  as 
Schleich  (Arch.  Exper.  Path.  u.  Pharm.,  4j  and  Xaunyn  {Berlin  klin. 
Woch.,  1869),  in  dogs,  and  Bartels  (GreifswaMer  med.  Beit.,  3,  1864), 
in  man,  found  that  artificial  elevation  of  the  body  temperature  pro- 
duced an  increased  output  of  lu-ea. 

^lanv  clinical  observers  have  noted  that  the  increased  elimination 
of  urea  is  not  necessarily  projxtrtionate  to  the  body  temperature,  and 
that  in  the  crisis  of  the  fever  there  is  apt  to  be  an  extraordinary 
amount  excreted,  although  the  body  temperature  may  be  normal  or 
even  subnormal ;  and  that  in  many  diseases  with  low  temperature, 
like  cancer,  scurvy,  diabetes,  gout,  and  especially  various  aSections  of 
the  liver,  there  is  again  a  great  increase  in  urea  elimination.  In  this 
relation,  cases  of  hepatic  fever  (that  is,  the  fever  produced  by  stones 
in  the  eall-bladder  or  ducts)  become  important.  The  general  results 
of  previous  and  the  present  experiments  show  that,  even  in  hepatic 
fever,  a  distinct  rise  of  temperature  is  usually  accompanied  with  an 
increase  in  the  elimination  of  urea. 

It  is,  however,  most  important  to  remember  that  temperature  is  not 
necessarilv  a  measure  of  fever :  there  may  be  increased  heat  produc- 
tion, even  when  the  body  temperature  is  below  the  normal.  It  is 
evident  that  careful  calori metrical  studies  are  urgently  needed,  by 
which  a  comparison  may  be  made  between  heat  production  (instead 
of  bodv  temperature)  and  urea  elimination.  It  may  be,  for  instance, 
that  heat  production  is  much  increased  during  the  crisis  of  a  fever. 
This  would  explain  the  critical  increase  of  urea. 

The  opposite  question  then  arises,  whether  intense  fever  with  great 
increase  of  heat  production  can  exist  without  corresponding  increase 
in  the  excretion  of  urea.  Two  experiments  were  made  on  dogs,  which 
answer  this  question  in  the  affirmative ;  after  fasting  for  24  hours, 
the  urea  eliminated  was  measured  for  12  hours,  and  then  the  medulla 
divided  at  its  junction  with  the  pons.  This  leads  to  an  excessive 
production  of  animal  heat.  The  animals  lived  a  few  hours  after  the 
operation,  and  the  urea  excreted  during  that  time  was  estimated ;  the 
Jesuits  were  as  follows:  — 
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Before  operation. 

Afler  operation. 

Time.                   L'rea. 

Time.                   Urea. 

Dog;  1 12  hours             10  'o  gr. 

Dc^  2     12       ,                   8-3  ' 

• '  hours               0  '9  gr. 
>>                          2-1 

Xo  urea  wa.s  found  in  the  blood  of  either  animal.  Division  of  the 
spinal  cord  produces  no  constant  result.  W.  D.  H. 

Therapeutic  and  Physiological  Effects  of  Ozone.  By  D.  Labbk 
and  Or  DIN  {Compf.  retid.,  113,  141 — 144:;. — Ozone,  prepared  bj  the 
chemical  method,  is  always  impure  and  poisonous,  owing  to  the  pre- 
sence of  phosphorous  acid.  The  authors  employ  an  ozone  generator, 
consisting  of  a  closed  glass  tube  containing  rarefied  air  (which  acts  as 
one  of  the  poles),  surrounded  by  a  tube  on  the  inner  surface  of  which 
is  a  metallic  thread.  The  space  between  the  tubes  is  3 — 4  mm.,  and 
across  this  space  pass  the  sparks  that  produce  the  ozone.  The  tubes 
being  fixed  vertically,  the  slight  rise  of  temperatnre  resulting  from 
the  discharge  causes  a  continuous  upward  current  of  ozonised  air, 
which  mixes  with  the  unaltered  air  in  the  apartment.  Under  these 
conditions,  if  care  be  taken  that  the  quantity  of  ozone  does  not  exceed 
0011 — 0*012  milligram  per  litre,  the  ozonised  air  can  be  breathed 
even  by  young  children  without  injurious  effect.  When  the  atmo- 
sphere is  breathed  by  anaemic  subjects,  there  is  a  rapid  increase  in  the 
quantity  of  haemoglobin  in  the  blood.  Cultivations  of  the  bacillus  of 
tubercle  on  peptonised  gelatin  seem  to  be  completely  sterilised  by  the 
action  of  the  ozonised  air. 

Ten  tubes  of  the  kind  described,  each  being  about  800  mm.  long, 
were  placed  in  a  laboratory  of  300  cubic  metres  air  space,  and  were 
actuated  by  an  alternating  cuirent  from  a  Gramme  machine  with  a 
potential  of  7000  volts.  After  about  a  quarter  of  an  hour,  the 
laboratory  was  filled  with  a  bluish  cloud  of  aluminium  or  aluminium 
oxide,  and  direct  experiment  showed  that  the  electric  discharge 
caused  the  volatilisation  of  weighable  quantities  of  aluminium  from 
the  electrodes.  C.  H.  B. 

Quinine  as  a  Protoplasmic  Poison.  By  C.  Bixz  (Virchow's 
Archil,  125.  196 — 197;. — In  Hermann's  Handbuch,  Engelmann 
speaks  sceptically  concerning  Binz's  observation  on  the  deadly  influ- 
ence of  quinine  on  amoeboid  movement.  The  latter  ob.server  now 
publishes  a  letter  from  Engelmann,  with  an  enclosure  of  a  dissertation 
bv  ten  Bosch,  one  of  his  pupils,  in  which  it  is  shown  that  Binz  is 
correct,  and,  moreover,  that  quinamiue  has  only  one-sixth  of  the  toxic 
power  of  quinine  on  protoplasm.  W.  D.  H. 

Saponins.  By  R.  Kobert  (Chem.  Centr.,  1891,  ii,  176;  from 
Fhann.  CentralJialle,  30,  335). — The  author  considers  that  there  are  a 
series  of  saponins  of  the  general  formula  C„Ho„  _  sOio,  several  of  which 
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are  known.  Saponins  of  the  same  formula  and  of  the  same  chemical 
properties  appear  to  have  different  physiological  characteristics,  and 
show  great  differences  in  their  poisonous  action.  The  sapotoxin  of 
Agrostemma  githago  (corn  cockle),  one  of  these  substances,  is  absorbed 
both  by  the  subcutaneous  tissues  and  by  the  intestinal  canal,  and 
thus  acts  as  a  dangerous  poison.  It  is  recommended  that,  before 
using  this  seed  as  a  food,  the  shell  and  embryo  shall  be  separated. 

J.  W.  L. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Manufacture  of  Pure  Yeast.  By  H.  Eliox  {Bull.  Soc.  CMm. 
[3],  5,  451). — The  author  describes  and  figures  a  steriliser  and  a 
fermenting  apparatus  which  is  capable  of  yielding  10  kilos,  of  abso- 
lutely pure  yeast  at  each  charge.  (Compare  Fernbach,  this  vol., 
p.  352.)  T.  G.  K 

Action  of  Hydrogen   Fluoride  and  of  Fluorides  on  Yeast. 

By  J.  Effroxt  (Bull.  Soc.  Chim.  [3],  5,  476 — 480;  compare  this 
Tol.,  pp.  477  and  488).  Hydrogen  fluoride,  when  present  in  ferment- 
ing saccharine  solutions,  retards  the  activity  of  yeast,  and  5"o  milli- 
grams of  hydrogen  fluoride  per  100  c.c.  will  arrest  the  fermentation. 
Small  amounts  of  potassium  fluoride  (up  to  5'5  milligrams  per 
100  c.c.  of  solution)  augment  the  activity  of  the  yeast,  and  although 
an  excess  of  this  salt  Las  a  deterrent  effect  on  the  fermentation  of 
cane  sugar  dissolved  in  distilled  water,  the  quantity  may  be  increased, 
with  beneficial  results,  to  50  milligrams  per  100  c.c.  of  a  wort  con- 
taining nutrient  materials.  T.   G-.  X. 

Bread  Fermentation.  By  L,  Boutroux  {Compt.  rend.,  113, 
203 — 206). — In  leavens  to  which  no  yeast  had  ever  been  added  since 
time  immemorial,  the  author  always  found  yeasts,  and  he  isolated 
five  distinct  species,  two  of  which  are  very  active  in  producing  alco- 
holic fermentation.  From  the  flour,  he  isolated  three  distinct  species 
of  bacteria  :  a,  which  secretes  a  diastase  that  dissolves  cooked  gluten 
and  saccharifies  starch  paste,  but  does  not  attack  sugar ;  /3,  which 
produces  fermentation,  with  evolution  of  gas,  in  a  mixture  of  flour 
and  water  sterilised  by  heat;  and  7,  obtained  from  the  bran,  which 
produces  a  fermentation,  with  evolution  of  gas,  in  a  mixture  of  bran 
and  water.  Bacillus  a  followed  by  yeast  produces  alcoholic  fer- 
mentation. 

Direct  experiment  showed  that  the  yeasts  active  in  producing 
alcoholic  fermentation  can  readily  be  cultivated  in  paste,  but  this  is 
not  the  case  with  the  yeasts  little  active  in  alcoholic  fermentation, 
nor  with  the  bacteria  a,  ^,  7.  The  yeasts  can  be  cultivated  in  paste 
containing  0"3  per  cent,  of  tartaric  acid,  but  this  quantity  of  acid 
completely  prevents  the  "rising"  of  paste  to  which  no  leaven  has 
been  added,  a  result  which  shows  that  the  yeast  is  the  essential  agent 
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in  bread  fermentation,  and  if  the  bacteria  play  any  useful  part,  it  is 
only  in  the  prndiiction  of  the  sugar. 

Flour  charged  wirh  its  natural  microbes,  mixed  with  salt  water 
and  pure  yeast,  and  allowed  to  "rise,"  contains  practically  the  same 
proportion  of  gluten  as  the  orit^inal  flour,  and  hence  the  fermentation 
I  if  the  glucose  is  not  essential,  but  is  a  perturbation.  Starch  also  is 
not  affected  to  any  great  extent  during  the  process.  An  aqueous 
I'xti-act  of  bran,  freed  from  bacteria,  saccharifies  starch  paste,  but  not 
crude  starch,  and  this  is  true  also  of  the  amylose  secreted  by  bacillus 
a.  The  only  fermentable  material  that  remains  is  the  soluble  part  of 
the  flour  containing  the  preformed  sugar,  dextrin,  and  salts.  The 
author  concludes  that  bread  fermentation  consists  essentially  of  the 
alcoholic  fermentation  of  the  sugar  pre-existing  in  the  flour.  The 
yeast  not  only  produces  the  gas  that  aerates  the  bread,  but  it  also 
prevents  the  development  of  the  bacteria.  The  difficulty  of  detecting 
the  yeast  in  tiie  paste  arises  from  the  intimate  manner  in  which  it  is 
mixed  up  with  the  dough,  but  the  presence  of  the  yeast  cells  is  more 
readily  recognised  than  the  presence  of  bacteria,  C.  H.  B. 

Nitrogen  Assimilation  of  the  Leguminosse.  By  F.  Xobbe,  E. 
SrH.Mii',  L.  Hii/i\i;i;,  aud  E.  Hotter  (Lundw.  Versnchs-Staf.,  39, 
.S27— 3o9j. — The  objects  of  the  experiments  were  (1)  to  include 
.some  kinds  of  papilionaceous  woody  plants,  (2)  to  infect  with  pure 
cultivations  of  bacteria  from  (a)  soil  and  (b)  root  nodules,  as  well  as 
with  soil  extracts,  (3)  to  ascertain  whether  one  and  the  same 
bacterium  produces  nodules  in  all  leguminous  plants,  or  whether  the 
various  orders  have  their  special  organisms.  The  first  series  of 
experiments  included  Fisunt  sativum,  Eobinia  2>seudacacia,  Ci/tisus 
lahurnuni,  and  Gleditschia  triakantlios.  The  plants  were  grown  in 
pure,  sterilised  sand  containing  5  per  cent,  of  powdered  peat  and 
U"5  per  cent,  of  pure  chalk,  and  watered  "«dth  a  nutritive  solution 
containing  potassium  chloride  (0"0161),  magnesium  sulphate  (0'0121). 
dihydrogen  potassium  phosphate  (00133),  and  ferric  phosphate 
(0003o  per  cent.).  The  peat  was  found  to  be  injurious,  owing  to  the 
formation  of  acids,  and  especially  so  in  the  first  pot  of  each  set,  in 
which  no  chalk  was  used.  The  vessels  were  of  glass  and  held 
G'5  litres.  The  seeds  were  sterilised,  and  were  allowed  to  germinate 
in  sterilised  water.  The  sand  in  the  pots  was  covered  with  cotton 
wool,  and  the  whole  heated  at  95°.  There  wei-e  12  pots  (5  plants  in 
each  pot)  which  were  seeded  as  follows : — (2)  Lupin  soil  exti'act, 
(3)  pea  soil  extract,  (4)  Gleditschia  soil  extract,  (5)  JRohinia  soil 
extract,  (6)  Cytisus  soil  extract ;  all  these  were  seeded  7th  June  : 
(7)  pure  cultivation  of  pea  nodule  bacteria,  (8)  pure  cultivation  of 
Bubiiiia  nodule  bacteria  (both  seeded  27th  June).  Nos.  9 — 12  were 
not  seeded,  but  (10)  had  calcium  nitrate  (0'973  gram  on  8th  July), 
and  (12)  had  ammonium  sulphate  (0*803  gram  on  30th  June). 

Pisum  sativum. — The  plants  were  set  on  the  21st  May,  and  by  the 
middle  of  June  began  to  show  nitrogen  hunger.  On  the  27th  of 
June,  the  pea  soil  extract  (3)  began  to  have  an  effect ;  and  on  the 
30th,  the  plants  seeded  with  Gleditschia  (4)  and  Cytisus  (6)  soil 
extracts  began  to  improve,  whilst  the  Eobinia  soil  extract  (5)  did  not 
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show  effect  until  the  10th  of  July.  The  lupin  soil  extract  had  no 
effect  at  all  (owing,  perhaps,  to  its  not  being  fresh  enough),  and  the 
subsequent  application  of  fresh  soil  extract  also  had  no  effect,  being 
j)robably  too  late  ;  the  negative  results  obtained  with  Nos.  7  and  8 
are  also  supposed  to  be  due  to  the  lateness  of  the  application. 
Calcium  nitrate,  and  ammonium  sulphate,  produced  a  beneficial  effect 
two  and  three  days  after  their  application.  The  plants  of  both  these 
pots  produced  flowers,  whilst  not  one  of  the  successfully  infected 
plants  did.  On  the  other  hand,  almost  all  of  the  plants  which  did 
not  recover  from  their  state  of  nitrogen  hunger  (IS'os.  2,  7,  8,  9,  and 
11),  in  spite  of  their  scanty  growth,  produced  flowers,  and  some  even 
small  fruit.  The  results  confirm  those  obtained  by  Hellriegel,  that  the 
nodule  bacteria  give  an  impetus  to  vegetation,  and  hinder  flower  and 
fruit  formation.  All  the  successfully  infected  plants  had  nodules : 
one  plant  (in  pot  4)  had  4572  normal  nodules.  The  nodules  were 
almost  all  in  the  uj^per  parts  of  the  roots  ;  this  was  also  found  to  be  the 
case  in  the  experiments  with  other  plants.  The  quantitative  results  as 
regards  total  produce  and  nitrogen  are  given  in  the  table  on  next  page. 
Rolnnia  pseudacacia. — The  period  of  hunger  began  at  the  end  of 
June  and  ceased  first  in  the  case  of  the  plants  seeded  with  the 
Eobinia  nodule  bacteria  (No.  8),  and  next  where  Bohinia  soil  extract 
was  given  (5).  The  extracts  of  Cytisus  and  Gleditschia  soil  were 
slower  in  producing  an  effect;  whilst  the  lupin  and  pea  soil  extracts, 
and  the  pea  nodule  bacteria,  had  no  effect  at  all.  Calcium  nitrate,  and 
ammonium  sulphate,  caused  a  distinct  improvement  two  days  after 
their  application,  and  the  plants  so  treated  ripened  soonest,  and 
began  to  lose  leaves  when  the  infected  plants  were  still  quite  fresh. 
The  roots  of  the  plants  supplied  with  ammonia  had  no  nodules,  but 
those  which  had  nitrate,  and  some  of  the  unsuccessfully  seeded  pots 
had.  It  is  at  least  possible  for  Hohinia  to  exist  without  nodules 
(compare  Fi-ank,  Ber.  deut.  hot.  Ges.,  1890,  292).  The  nodules  are 
generally  larger,  but  less  numerous,  than  on  pea  roots.  All  the  success- 
fully seeded  plants  had  nodules.  In  the  case  of  the  plants  infected 
with  pea  nodule  bacteria,  and  of  the  other  plants  which  were  not 
intentionally  infected,  but  which  produced  nodules,  there  was  no 
increased  growth.  Frank's  view  that  the  bacteria  have  no  object 
when  the  soil  contains  nitrogen  seems  to  be  correct.  If  it  is  assumed 
that  the  nitrogen  assimilation  takes  place  through  the  leaves,  it  is 
probable  that  the  nodules  in  pots  2,  3,  7,  and  9  were  formed  at  a 
time  when  the  roots  still  contained  enough  nourishment  for  them, 
but  that  the  leaves  were  too  much  exhausted  for  the  bacteria  to 
enable  them  to  recover.  The  results  of  the  experiments  indicate  an 
essential  difference  in  the  behaviour  of  various  soil  extracts  ;  Eobinia 
soil  extracts  acted  (with  Bohinia)  the  most  quickly,  and  pea  soil  not 
at  all,  whilst  other  extracts  were  intei^mediate  in  tlieii'  action.  This 
point  is  further  illustrated  by  special  experiments  described  fur- 
ther on.  Suitable  infection  had  a  greater  vegetative  action  than  an 
excess  of  ammonia  or  nitrate.  The  quantitative  results — amount  of 
dry  produce,  and  the  amount  of  nitrogen  in  produce,  and  in  seed 
sown — are  given,  together  with  those  obtained  with  peas,  in  the  fol- 
lowinor  tih\e : — 
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Cystisus  lahtirnum. — There  was  no  marked  difference  in  the  plants 
of  the  different  pots  by  the  12th  August,  when  the  plants  were 
taken  up.  On  examining  the  roots,  however,  it  was  found  that  many 
of  them  had  nodules^  and  it  was  noticed  that  the  corresponding 
plants  had  new  leaves  still  quite  fresh.  It  seems  probable  that  if  the 
plants  had  been  left  longer,  these  plants  would  have  continued  to 
grow.     No  analytical  results  are  given. 

Gleditschia  friaJianthos. — N"o  difference  in  the  various  plants  was  t<v 
be  seen  by  the  middle  of  July,  and  there  were  no  symptoms  of 
nitrogen  hunger,  but  the  plants  grew  very  slowly.  The  plants 
supplied  with  nitrogen  began  to  darken  about  eight  days  after  the 
application.  At  the  time  of  taking  up  (6th  October),  five  plants  in 
pot  10  and  two  in  pot  12  were  still  healthy;  all  the  others  had  lost 
all  their  leaves.  The  roots  of  all  the  plants  were  free  from  nodules. 
The  dry  matter  of  the  produce  (one  plant)  varied  from  0"603  to 
1"036  gram,  and  the  nitrogen  from  00085  to  00111  gram  (one  seed 
sown  contained  0"0107  gram)  in  the  pots  where  no  nitrogen  wa.s; 
given,  so  that  there  was,  practically,  no  gain  in  any  case.  The 
ammonia  and  nitrate  pots  gave  respectively  (in  one  plant)  l"01i> 
and  1'145  grams  of  dry  matter  and  0'0314  and  0"0306  gram  of 
nitrogen. 

As  already  shoAvn  by  Hellriegel,  extracts  of  various  soils  have 
quite  different  action  on  various  plants  ;  this  depends  not  on  the 
number  (as  Frank  assumes),  but  on  the  kind,  of  organisms  present. 

The  second  series  of  experiments  was  similar  to  the  first,  except 
that  only  half  the  amount  of  peat  was  mixed  with  the  sand.  The 
plants  vrere  Pisum  sativum,  Lupiniis  lutens,  and  Phaseolus  vulgaris,  but 
the  lupins  did  not  grow  well,  owing,  it  is  supposed,  to  unfavourable 
conditions  of  the  sand. 

Pisum  sativtim. — The  plants  were  set  on  the  7th  August,  and 
were  infected  on  the  14th  with  pure  cultivations  of  bacteria  from 
various  sources  as  follows: — (1)  Pea  nodules,  (2)  pea  soil,  (3)  lupin 
nodules,  (4)  lupin  soil,  (5)  Eobinia  nodules,  (6)  Pobinia  soil.  Alf 
the  plants  reached  the  period  of  hunger  14  days  after  the  infection. 
Seven  days  later  the  plants  of  pots  1  and  2  began  to  acquire  a  darker 
coloTir,  and  five  days  later  still  the  plants  of  pot  3  showed  an  increase 
of  chlorophyll.  The  Eobinia  bacteria  remained  without  action. 
When  taken  up  (21st  October),  most  of  the  plants  had  flowered  ;  in 
the  case  of  pots  1 — 3,  the  flowers  fell  off  without  forming  fruit; 
whilst  the  small  plants  of  pots  4 — 6  formed  each  one  fruit  with  one 
seed.  This  result  corresponds  with  that  obtained  in  the  first  series 
with  peas.  The  roots  of  the  plants  of  pots  1 — 3  had  all  nodules ; 
those  of  pots  4 — 6  had  none.  The  nodules  of  pots  1  and  2  were  very 
numerous,  sometimes  small  and  round,  sometimes  2  mm.  long  and 
0"8  mm.  wide,  and  the  bactero'id  tissues  rose-coloured  ;  the  nodules  of 
pot  3  grew  into  each  other,  sometinaes  extending  0'5  to  1  cm.,  and 
giving  the  root  the  appearance  of  being  thickened.  The  nodules  pro- 
duced by  pea  nodule  bacteria  Avere  formed  on  roots  of  the  2nd  order; 
those  produced  by  lupin  nodule  bacteria  on  roots  of  the  3rd  order. 
The  result  of  greatest  interest  is  that  the  same  (pea  nodule)  bacteria 
which,  in  another  experiment,  had  no  effect  on Pubinia  produced  nodules 
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on  the  pea  roots  (the  nodule  formation  bein;^  accompanied  by  mncli 
increased  growth  and  nitrogen  assimilation),  whilst  bacteria  (from 
Bobinia  nodules),  which  had  produced  nodules  on  Rohinia  roots,  had 
no  effect  on  the  peas.  The  numerical  results  are  given  with  those 
obtained  Avith  beans  in  the  table  on  the  preceding  page. 

Pluiseolus  vulgaris. — The  plants  were  set  the  21st  August,-  and 
infected  on  the  26th  and  27th  August,  as  follows  : — -No.  1,  not  in- 
fected, calcium  nitrate,  (2)  bean  soil  extcact,  (3)  pea  soil  bacteria, 
(4)  lupin  soil  bacteria,  (5)  Rohinia  soil  bacteria,  (6)  pea  nodule 
bacteria,  (7)  lupin  nodule  bacteria,  (8)  Rohinia  nodule  bacteria,  (9  and 
iO)  nothing.  When  taken  up  (27th  November),  the  plants  of  pots 
1,  4,  5,  7 — 10  were  free  from  nodules  ;  those  infected  with  bean  soil 
extract  (2)  and  with  pea  soil  and  pea  nodule  bacteria  (3  and  6)  had 
numerous  nodules  ;  those  of  pot  3  being  the  largest.  The  view  that 
beans  produce  nodules,  even  under  sterilised  conditions,  is  therefore 
erroneous.  The  nodules  of  the  plants  in  pots  2  and  4  were  in  roots  o£ 
the  3rd  order,  and  from  most  of  them  there  proceeds  a  root  of  the 
4th  order  which  often  bears  nodules,  and  is  thicker  than  the  root  on 
which  the  nodule  is  situated.  The  roots  have  grown  out  of  the 
nodule,  and  are  remarkable  on  account  of  the  large  amount  of 
crystals  of  calcium  oxalate  they  contain  at  the  point  where  they 
arise,  proving  that,  in  the  roots  as  well  as  in  the  nodules,  lively 
chemical  changes  take  place,  the  products  of  which  are  not  carried 
up  into  the  above-gi^ound  portions,  but  to  the  roots.  Moreover,  these 
observations  indicate  that  the  changes  connected  with  the  enriching 
of  the  plant  with  nitrogen  take  place  in  the  nodules.  This  does  not 
touch  the  question  whether  the  bacteria  assimilate  directly  the  free 
nitrogen  of  the  air  or  water,  or  whether,  as  seems  more  probable, 
the  crude  nitrogenous  material  is  brought  to  them  from  the  leaves. 
The  table  on  the  preceding  page  shows  the  results  of  the  second  series 
of  experiments  with  peas  and  beans. 

Photographs  are  given  of  some  of  the  plants  at  different  periods  of 
growth,  and,  also,  of  some  of  the  roots. 

In  order  to  show  the  effect  of  various  nodule  organisms  in  different 
plants  under  absolutely  identical  conditions,  five  pots  were  prepared, 
into  each  of  which  1  lupin,  1  pea,  1  Rohinia,  1  Cytisus,  and  1  Gled- 
itschia  were  planted.  The  pots  were  seeded  with  bacteria  from  (1) 
Gleditschia  soil,  (2)  pea  nodules,  (3)  Rohinia  nodules,  (4)  lupin 
nodules.  No.  o  was  not  seeded.  All  the  plants  showed  nitrogen 
hunger  about  a  month  after  they  were  planted ;  afterwards  each 
plant  which  had  been  infected  with  its  own  organism  (except  the 
Cytisus  and  Gleditschia)  began  to  grow  better  than  the  others. 
Only  the  Rohinia  of  series  1,  the  pea  of  series  2,  the  Rohinia  of  series- 
3,  and  the  lupins  and  Rohinia  of  series  4  had  nodules.  The  Rohinia 
nodules  of  series  1  and  4  were  small  and  few. 

In  the  two  series  of  experiments,  the  evaporation  from  the  plants 
was  ascertained  by  weighing  every  day,  and  so  much  water  given  as 
was  necessary  to  keep  the  weight  at  60  per  cent,  of  the  weight  of  satura- 
tion. The  results  obtained  with  peas  and  Rohinia  are  shown  in  curves, 
and  are  of  great  interest,  inasmuch  as  the  evaporation  is  an  approxi- 
mate measure  of  assimilation  and  growth.  N.  H.  M. 
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Artificial  Infection  of  Vicia  faba  with  Bacillus  radicicola. 
By  M.  W.  liEYERixcK  {Forsch.  a.  d.  Gebieta  d.  Agr.  jjltys.,  14,  57 — 58  ; 
from  Bot.  Zcit.,  1890,  8;j7). — Beans  were  grown  in  specially  con- 
structed pots,  and  the  same  precautions  taken  for  keeping  out  air 
organisms  as  Prazmowski  used  in  his  experiments.  Some  of  the 
plants  were  infected  with  Bacillus  radicicola  (from  bean  nodules),  and 
others  left  unseeded.  All  the  infected  plants  had  nodules,  whilst 
none  of  the  uninfected  plants  had  any  :  the  presence  or  absence  of 
potassium  nitrate  or  ammonium  sulphate  had  no  influence  on  the 
infection. 

When  the  bacteria  are  grown  in  agar-agar  containing  onlj^  salts 
and  cane-sugar,  the  growth  ceases  as  soon  as  the  small  amount  of 
assimilable  nitrogen  present  is  used  up.  The  assimilation  of  free 
nitrogen  does  not,  therefore,  take  place  under  these  conditions,  and 
at  a  temperature  between  10°  and  20°.  But  the  bacillus  has  the 
power  of  utilising  the  smallest  traces  of  combined  nitrogen  (nitrate, 
ammonia,  peptone,  or  amide)  in  presence  of  a  carbohydrate,  especially 
cane  sugar.  This  power  of  taking  up  the  minutest  traces  of  nitrogen 
compounds  throws  a  new  light  on  the  symbiosis.  In  the  nodules,  the 
last  traces  of  combined  nitrogen  are  accumulated  as  reserve  albumin 
in  presence  of  the  carbohydrates  of  the  plant,  giving  rise  to  a  com- 
plete nitrogen  exhaustion  of  the  soil  I'ouud  them.  The  author  is 
acquainted  with  another  organism  {Streptotrix  huniifica),  which  also, 
in  presence  of  carbohydrates,  causes  a  complete  nitrogen  exhaustion 
of  the  soil,  but  does  not  live  in  symbiosis  with  Papilionacese. 

The  various  papilionaceous  bacteria  differ  more  than  the  author 
formerly-  assumed.  Vicia  faba  infected  with  Bacillus  ornithopi  pro- 
duced no  nodules.  The  difference  in  the  bacteria  of  beans  and  serra- 
della  {Ornithopus  sativus)  accounts  for  the  fact  that  serradella  was 
found  free  from  nodules  growing  in  a  garden  between  beans  which 
had  numerous  nodules.  J^.  H.  M. 

Formation  of  Starch  from  Formaldehyde,  By  T.  Bokorny 
(Chem.  Centr.,  1891,  ii,  120 — 121  ;  frum  Ber.  dent.  bot.^Ges.,  9,  103— 
L06). — In  continuation  of  previous  researches  on  the  formation  of 
starch  from  niethjdene  dimethyl  ether  by  algoe  (Latidw.  Versuchs-Stat., 
36,  229 — 242),  the  author  has  grown  algae  {Spirogyra  majuscida) 
in  solutions  containing  sodium  hydro xymethylsulphonate,  and  has 
observed  the  formation  of  very  considerable  qaautities  of  starch. 
The  experiments  lasted  five  days,  the  vessels  being  kept  in  an  atmo- 
sphere free  from  carbonic  anhydride,  and  exposed  to  the  light  during 
the  daytime.  Blank  experiments  were  carried  out  at  the  same  time, 
with  the  result  that,  in  these  cases,  no  formation  of  starch  occurred. 
In  order  to  neutralise  the  sodium  hydrogen  sulphite  which  is  formed 
from  the  sulphonate,  a  little  dipotassium  or  disodium  phosphate  was 
added  to  the  solutions. 

The  solutions  contained  1  part  of  the  sulphonate  in  1000. 

J.  W.  L. 

Ripening  of  Cherries  :  Fermentation  of  Cherry  and  Currant 
Juice,  and  Colouring  Matters  of  Red  and  Black  Currants.  By 
W.  Keim  {Zeit.  anal.   Chem.,  30,  401 — 407). — The  tirst  part  of  the 
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following  researcli  deals  with  the  changes  in  chemical  composition 
which  take  place  during  the  growth  and  ripening  of  the  fruit  of 
Primus  cerasus.  The  variety  experimented  with  was  the  early  egriot, 
specimens  of  which  were  gathered  from  a  single  tree  at  intervals  of 
7 — 10  days.  Table  I  gives  the  results  of  the  analyses  in  per- 
centages. 

Table  I. 


Date  of 
gatherinsr. 


Average 

weight 

in  grams. 


Water 
per  cent. 


Dry 

substance 
per  cent. 


Total  acid 

calculated  as 

malic  acid 

per  cent. 


Invert 
.  sugar, 
per  cent. 


1.5th  May,  1890  . 
21st  Mar,  1890  . 
28th  MaV,  1890 . 
10th  June,  1890. 
19th  June,  1890 


0-6375 
0  -8259 
1-321 
3-08 
3-719 


73 
13 
63 
223 


11-12 
16-27 

17-87 
16-35 

18  -777 


0-213 
0-310 
0-412 
0-421 
0-462 


2-74 
3-13 
4-14 
9-12 
10-26 


Date  of  gatliering. 

Saccharose 
per  cent. 

Ash. 
per  cent. 

Acids  present. 

Glucoses 
present. 

loth  May,  1890.... 

0-187 

0-478 

Citric,     malic, 
and  succinic 

Xot  ascertained. 

21st  May,  1890  .... 

— 

0-516 

Ditto 

Dextrose,  levulose, 
and  inosite. 

28th  May,  1890 

0-28 

0  -646 

Ditto 

Ditto. 

10th  June,  1890 

1-17 

0-656 

Malic    and 
citric 

Not  examined. 

19th  June,  1890  . . . 

0-739 

Ditto 

Dextrose,  levulose, 
and  traces  of  ino- 
site. 

On  the  four  later  dates,  the  sugar  in  the  leaves  was  estimated; 
0-486,  1-465,  1-321,  and  U'813  per  cent,  respectively  being  found. 
This  sugar  did  not  reduce  Fehling's  solution  until  after  inversion. 
In  addition  to  the  vegetable  acids  above  mentioned,  crystals  of  calcium 
oxalate  were  seen  under  the  microscope,  and  traces  of  formic  and 
acetic  acids  were  obtained  by  distilling  the  juice.  The  distillate  from 
currant  juice  gave  indications  of  an  aldehyde.  The  progressive 
increase  in  the  percentage  of  acid  during  the  whole  period  is  not  in 
haiTnony  with  the  old  viesv,  that  the  sugar  was  formed  at  the  expense 
of  the  acid.  The  disappearance  of  succinic  acid,  as  ripening  is 
approached,  suggests  the  theory  that  the  other  acids  are  formed 
synthetically  from  oxalic  and  succinic  acids.  The  presence  of  sac- 
charose alone  in  the  leaves  (which  organs  are  doubtless  the  seat  of 
the  genesis  of  the  carbohydrates),  in  proportions  which  increase  as 
the  ripening  stage  is  approached,  but  subsequently  diminish,  tends  to 
indicate  that  the  formation  of  saccharose  is  the  first  stage  in  the  pro- 
duction of  the  sugars,  and  that  the  transformation  into  glucoses  in 
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the  fruit  is  effected  by  tlie  acids  there  present.  No  starch  was 
detected  at  any  stage  in  the  fruit  itself ;  the  parenchyma  cells  of  the 
peduncle  showed  starch  granules  increasing  in  amount  as  the  fruit 
ripened.  The  ash  of  the  second,  thii-d,  and  filth  samples  was  analysed 
with  the  following  results.  The  portion  insoluble  in  hydrochloric 
acid  was  rejected  from  the  analysis. 

Ash  of  Cherries. 


21st  May. 

28th  May. 

19th  June. 

''SiO., .... 

0-712 
2-934 
2-509 
1-217 
39  -459 
15-125 

f   5-578 
<    2-774 
L 11 -907 
f   0-918 
\    2-553 
[    4-502 
f    2-252 
\    2-143 
L   4-124 

1-510 
0-424 
4  063 
3-438 
1-331 
40 -900 
14-831 

4-316 
3-446 
11-590 
1-151 
0-800 
2-018 
3-540 
1-949 
4-919 

1  8420 

HCl 

1-2340 

SO.. 

3  1800 

soluble  in  « 
water. 

P„05   . 

NasO . 
KoO  . 

l^co., . . 

5  -4034 

1 -3420 

44  -2090 

15-3060 

Portion 

soluble  in 

hydro-      ■ 

chloric 

acid. 

fCaO    1 
MgO 
P2O5  . 
Fe.O/ 
AlA 
P0O5 
CaO    -j 
MgO 

Lco,  J 

ammonia   precipitate  sol- 
uble in  acetic  acid .... 

ammonia  precipitate    in- 
y      soluble  in  acetic  acid. . . 

not    precipitated    bj    am- 

2-0003 
3-0876 
8  -0174 
1  -6521 
0  -8126 
2-5361 
3-1926 
1-5441 

4  -2071 

98  -707 

100-226 

99-5663 

Thirteen  experiments  were  conducted  on  the  fermentation  of  the 
juice  of  cherries  and  red  currants,  both  with  and  without  the  addi- 
tion of  yeast,  sugar,  and  water,  and  the  resulting  wines  were  fully 
analysed.  The  results  are  two  voluminous  for  reproduction.  The 
most  notable  features  are  the  invariable  diminution  in  the  amount  of 
acid,  which  diminution  was  the  more  considerable  as  the  fermenta- 
tion was  the  more  vigorous.  In  no  case  did  the  addition  of  sugar 
cause  a  proportional  increase  in  the  glycerol,  but  merely  a  compara- 
tively small  augmentation.  The  sugar  which  escaped  fermentation 
was  entirely  converted  into  levulose. 

The  qualitative  results  of  the  action  of  various  reagents  on  the 
juice  of  black  and  red  currants,  as  well  as  the  characters  of  their 
absorption  spectra,  indicate  that  the  colouring  matters  of  these 
fruits  are  closely  allied  if  not  identical.  Graphic  i-epresentations  of 
these  spectra,  as  also  those  of  cherries,  bilberries,  mallows,  and 
Phytolacca  berries,  rosaniiine,  ponceau,  and  rocellin  are  given. 

M.  J.   S. 

Chemical  Composition  of  some  Leguminous  Seeds.  By  E. 
ScHULZE,  E.  Steigek,  and  W.  Maxwell  {Landw.  Versuchs-Stat.,  39, 
;>t59 — 326). — Lupinus  luteus.—A(tev  giving  the  result  of  the  quanti- 
tative examination  of  lupin  seeds,  the  authors  give  a  detailed  account 
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of  the  methods  eiuplojed  in  the  estimation  of  the  various  constituents 
(compare  Schulze  and  Steiger,  Landw.  Versuclis-Staf.,  36).  The 
analyses  were  made  with  two  samples  of  seeds,  freed  from  skins 
(1  and  2)  and  with  the  skins  themselves  (3).  The  following  table 
shows  the  distribution  of  the  nitrogen  percentage  in  the  dry 
matter : — 


Xitrogen  as  proteids  (conglutin,  legumin,  and 

albuiiiin)    

Nitrogen  as  nuclein  (and  plastin  ?) 

„  non-proteids 

Total  nitrogen 


9-24 
0-05 
0-24 
9-53 


0-61 
0-11 
0  02 

0-74 


In  the  next  table,  the  percentage  composition  of  the  same  samples 
is  given,  whilst  the  composition  of  the  entire  seeds  is  shown  in  the 
fourth  column.  These  last  numbers  were  obtained  by  calculation 
from  the  result  of  the  other  analyses.  The  seeds  contained  26  per 
cent,  of  hulls. 


1. 

2. 

3. 

4. 

Proteids 

Xuclein 

44-48 
0-80 
1-46 

(2-11) 
0-17 
6-63 
6-57 

10-39 
5-21 

2-09 

4-35 
15-73 

52 
0 

(1 

2 

0 

5 

10 

8 

30 
40 
46) 
16 
18 
83 
20 
76 
83 

3-81 
0-88 

17  -91 
54-34 

0-79 

5-47 

1-73 

15-07 

36-79 
0-67 

Alkaloids  (lupinine,  lupinidine)    

Lecithin    

Cholesterol    

1-08 
1-58 
0-13 

CrlTcerides  (and  free  fatty  acids) 

)3-Gralactan    

4-61 
7-63 

Paragalactan     

11-73 

Crude  fibre  

18-21 

Soluble  organic  acids   (citric,  malic,  and 

oxalic  acids) 

Ether  extract  (lupeol,  &c.) 

Soluble  carbohydrates 

2-21 

4-27 
6-40 

1-59 
0-21 

Ash '. 

3-64 

Not  determined  and  loss 

12  13 

The  digestibility  of  the  seeds  freed  from  their  skins  was  determined 
by  Stutzer's  method  in  the  powdered  seed  (freed  from  fat).  The  two 
samples  (1  and  2)  gave  residues  containing  only  1-09  and  0b3  per 
cent,  of  the  original  total  nitrogen.  The  dry  residue  (mean)  after 
digestion,  was  6-87  per  cent,  of  the  dry  matter  of  the  shelled  seed. 
It  seems  probable  that  the  pancreatic  extract  has  no  action  (or  a  very 
slight  action)  on  the  paragalactan  (compare  Ber.,  24,  183). 

Vicia  safiva,  Pisum  sativum,  and  Faba  vulgaris. — The  seeds  "were 
analysed  entire.  The  following  table  shows  the  percentage  compo- 
sition of  the  dry  matter  :  — 
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Nitrogen  as  proteid.* 

„  nudein 

„           non-proteids . 
Total  nitrogen 


Vicia 
sativa. 


I'ijium 
gativum. 


I'rotc'ids 

NueleTn 

Lecitliin 

Cholesterol   

Gljceridcs  and  free  fatty  acids 

Soluble  organic  a«ids  ('as  citric  acid) 

Cane  sugar  and  galuclan 

Starch    

Crude  fibre    

Paragalactan  and  substances  not  determined 
Ash 


4  -244 

3- 

0-291 

0- 

0-504 

0- 

5-039 

4- 

25-46 

21- 

2-33 

1- 

1-22 

1- 

0-06 

0-( 

0-91 

1- 

0-50 

0-' 

4  85 

6-. 

36-30 

40-' 

4-89 

6-( 

21-60 

IT- 

2-90 

S'' 

583 
143 
425 
151 


Taha 
vulgaris. 


801 
239 
435 
574 


With  regard  to  digestibility,  of  100  parts  of  nitrogen  the  residues 
of  the  three  seeds,  after  treatment  with  pancreatic  extract,  contained 
respectively  5' 77,  3-64,  and  5  34  parts.  Besides  the  substances  deter- 
mined, the  seeds  of  Vicia  sativa  contained  vicine,  convicine,  beta'ine, 
cholin,  and  amygdalin ;  the  seeds  of  Fisum  sativum  contained  cholin 
and  a  base  similar  to  bela'ine. 

Soja  hispida. — The  seeds  contained  only  a  small  amount  of  starch, 
but  more  cane  sugar  than  the  other  seeds.  They  also  contain  a  con- 
siderable amount  {1-64  per  cent.)  of  lecithin.  X.   H.   M. 


Influence  of  Iron  and  Calcium  Sulphates  on  Nitrification. 
By  P.  PiCHARD  (Coivpt.  rend.,  112,  1455 — 1458 j. — In  a  pare  siliceous 
sand,  kept  sufficiently  moist  and  containing  unaltered  nitrogenous 
organic  matter  (cotton  oilcake)  to  the  extent  of  about  1  gram  of  nitro- 
gen per  kilo.,  the  addition  of  O'l  per  cent,  of  iron  sulphate  reduced  the 
loss  of  nitrogen  for  seven  months  from  47"65  to  18-36  per  cent.,  and 
increased  the  gain  of  nitric  nitrogen  from  1-43  to  10-40  per  cent.,  and 
that  of  ammoniacal  nitrogen  from  4-49  to  ll-2"2  per  cent. 

With  10  per  cent,  of  clay  mixed  with  the  sand,  the  loss  of  nitrogen 
was  not  sensibly  i^educed,  the  gain  in  nitric  nitrogen  was  increased 
from  o'lO  to  15-92  per  cent.,  and  the  gain  in  ammoniacal  nitrogen 
reduced  fi-om  16-94  to  12-75  per  cent,  by  the  use  of  the  iron 
sulphate. 

Sand  containing  1  per  cent,  of  calcium  carbonate  with  iron 
sulphate  did  not  show  any  sen.sible  reduction  of  the  loss  of  nitrogen ; 
the  gain  of  nitric  nitrogen  diminished  from  5-10  to  2-55  per  cent., 
and  of  ammoniacal  nitrogen  increased  from  643  to  10-40  per  cent. 

In  sand  containing  clay  and  calcium  carbonate,  iron  .sulphate 
reduced  the  loss  of  nitrogen  from  31-63  to  2387  per  cent.,  diminished 
the  gain  of  nitric  nitrogen  from  714  to  6'43  per  cent.,  and  aug- 
mented   the    grain   of    ammoniacal     nitrosren    from    18-57    to    26'73 
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per  cent.  In  the  same  medium,  double  and  triple  allowances  of 
iron  sulphate  have  lessened  the  loss  of  nitrogen,  gradnall}^  diminished 
the  gain  of  ammoniacal  nitrogen,  and  inci-eased  the  gain  of  nitric 
nitrogen. 

Iron  sulphate  hinders  the  decomposition  of  nitrogenous  matters, 
and  favours  nitrification. 

Using  iron  lactate  with  a  soil  containing  sand,  clay,  and  calcium 
carbonate,  the  iron  being  in  the  same  proportion  as  before,  loss  ol 
nitrogen  became  0"20  per  cent.,  gain  in  nitric  nitrogen  increased  to 
'22'34  per  cent.,  and  gain  in  ammoniacal  nitrogen  decreased  to  3'57 
per  cent. 

Iron  salts  appear  in  general  to  be  detrimental  to  the  ferments 
destroying  nitrogenous  matters,  but  the  organic  salts  of  iron  favour 
nitrification. 

Ferric  oxide  added  to  a  complete  soil  (sandy,  clay,  and  chalk)  to  the 
extent  of  0"2  per  cent,  reduced  the  loss  of  nitrogen  from  31'63  to 
21'43  per  cent.,  increased  the  gain  of  nitric  nitrogen  to  19'69  per 
cent.,  and  reduced  the  gain  of  ammoniacal  nitrogen  to  10"  71  per 
cent.  Ferric  oxide  does  not  hinder  the  decomposition  of  nitrogenous 
matters  ;  it  appears  to  moderate  the  energetic  action  of  calcium  carb- 
onate, and  clearly  to  favour  nitrification,  by  fixation  of  ammonia  in 
the  same  way  as  clay,  and  by  its  oxidising  properties. 

Calcium  sulphate,  when  introduced  to  the  extent  of  0'5  per  cent, 
in  the  same  soils,  is  found  to  be  superior  to  iron  sulphate  in  regard  to 
nitrification.  In  pure  siliceous  sand,  the  gain  of  nitric  nitrogen  is 
raised  to  11"43  per  cent.,  in  sand  with  chalk  to  13"67,  in  sand  with 
clay  to  23"67,  and  in  a  complete  soil  to  3448  per  cent.  As  a  nitrogen 
preserver,  its  action  is  more  efficacious  than  that  of  iron  sulphate, 
except  in  the  case  of  siliceous  sand,  an  exception  accounted  for  by  its 
inferior  solubility.  Calcium  sulphate  does  not  retard  the  decomposi- 
tion of  nitrogenous  matters  by  ferments. 

Iron  snip  bate  would  be  usefully  employed  to  fix  ammonia  iu 
positions  where  it  is  rapidly  formed,  as  in  liquid  manure  ditches, 
manures,  and  sewage.  Its  use  would  be  prejudicial  in  connection 
with  organic  manures  which  decompose  but  slowly,  on  account  of  its 
a.ntiseptic  properties. 

Iron  sulphate  would  be  advantageously  used  as  a  manure  in  wet, 
sandy  soils  poor  in  clay,  chalk,  and  ferric  oxide.  All  other  soils 
would  be  more  benefited  by  the  employment  of  calcium  sulphate. 

Iron  sulphate  would  be  useless,  if  not  detrimental,  in  the  case  of 
ferruginous  soils. 

Chlorosis  due  to  starving,  and  not  to  the  influence  of  meteorolo- 
gical conditions  or  the  I'avages  of  parasites,  might  be  overcome  by 
the  use  of  calcium  sulphate  as  well  as  iron  sulphate. 

The  practice  of  adding  natural  marls  containing  gypsum  is  amply 
justified,  as  ammonia  is  fixed  by  the  clay  and  calcium  sulphate,  the 
destruction  of  nitrogenous  organic  matter  is  lessened  by  the  calcium 
carbonate  and  the  losses  of  nitrogen  diminished,  nitrification  is 
rendered  regular,  and  the  fixation  of  atmospheric  nitrogen  is  much 
IJiomoted.  W.  T. 
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Formation  and  Oxidation  of  Nitrites  in  Soils.  By  S.  Wixo- 
(iRAl«.-KV  (('niiii<t.  nnvL,  113.  M' — 'J2  :  compare  Warington,  Trans,, 
1891,  484). —  Liquids  containing  ammonium  sulphate  and  other 
mineral  salts,  together  with  magnesium  carbonate,  were  sown  with 
soils  from  various  parts  of  the  world.  In  all  cases,  nitrification 
started  with  the  formation  of  nitrites,  nitrates  not  appearincr  in 
([uantity  until  the  ammonia  had  disappeared.  Wlien,  howeAer,  suc- 
cessive cultures  were  made  from  the  soils,  the  later  generations  did 
not  preserve  the  pai-allelism.  With  European  soils,  the  formation 
of  nitrates  diminished  after  six  cr  eight  generations,  and  at  last 
ceased  ;  with  soil  from  Quito,  nitrites  were  still  being  formed  after 
twelve  generations  ;  whilst  with  other  South  American  and  African 
soils,  the  rate  of  formation  of  nitrates  was  not  only  maintained,  but 
could  be  augmented  by  replenishing  the  solution  with  ammonium 
sills. 

In  the  attenuated  cultui'es,  especially  in  those  in  which  nitratea 
had  been  formed,  there  were  observed  several  kinds  of  microbes, 
which  bore  a  general  resemblance  to  the  nitrous  organism  (nitro- 
monade).  Some  of  these  were  -isolated,  and  were  found  to  retain 
under  culture  their  power  of  oxidising  ammonia,  but  to  lose  after  a 
few  generations  that  of  oxidising  nitrites.  An  endeavour  to  isolate 
the  nitric  organism  from  Tunis  soil  by  gelatin  culture  also  gave 
negative  results ;  but  the  method  by  which  the  nitrous  microbe  had 
been  isolated  proved  successful. 

A  solution  of  nitrites  was  sown  with  Quito  soil,  and,  as  soon  as 
the  oxidation  had  become  regular,  a  little  drop  of  the  culture  was 
sown  in  gelatinous  silica.  Colonies  of  two  different  organisms  de- 
veloped, one  of  which  proved  to  be  the  nitric  microbe.  It  is  a  verj- 
small,  irregular,  bent  rod,  which  bears  no  resemblance  to  the  nitrous 
organism  separated  from  the  same  soil.  It  rapidly  converts  solution 
of  nitrites  into  nitrates,  but  has  no  action  on  ammonia. 

Organisms  of  similar  function  were  found  in  the  Java  and  Zurich 
soils,  and  it  is  probable  that,  like  the  nitrous  organisms,  they  con- 
stitute a  Sfi'oup,  of  which  each  soil  contains  a  particular  species. 

Jx.  W. 

Nitric  and  Ammoniacal  Nitrogen  as  Manures.  By  Pagxoul 
{Ann.  Agron.,  17,274 — 283). — Muntz  has  shown  that  plants  i-eceiving 
nitrogen  only  in  the  form  of  an  ammonium  salt  can  live  in  a  sterilised 
soil  in  which  nitrification  of  the  ammonia  does  not  take  place,  and 
hence  concludes  that  ammonia  compounds  are  directly  assimilable  by 
plants ;  in  ordinary  soil,  well  provided  with  the  nitrifying  ferments, 
however,  ammonia  cannot  persist,  and  plants  must  nearly  always 
absorb  nitrogen  as  a  nitrate. 

The  author's  experiments  of  1890  on  this  point  were  made  in  four 
o-lass  flower  pots,  holding  2 — 3  litres,  and  furnished  with  tubulures 
at  the  bottom,  connected  by  india-rubber  tubes  to  four  small  flasks. 
A  layer  of  gravel  was  placed  in  each  pot,  and  they  were  filled  with 
the  following  media  : — 

A.  Good,  arable  soil  containing,  per  cent.,  0-102  X,  0-098  P2O5,. 
0-290  K2O,  and  1-547  CaO. 

B,  C,  D.   Siliceous  sand,  mixed  with  10  grams  calcium  sulphate. 
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C  received  iu  addition  an  admixture  of  20  gi'aras  of  the  soil  A,  in 
order  to  supply  it  with  the  nitrifying  ferments. 

Similar  seeds  were  sown  in  the  fonr  pots,  and  A  was  watered 
throuehout  with  nothing  but  pure  distilled  water.  B  received  at 
intervals  25  c.c.  of  a  solution  containing  100  milligi-ams  N  as 
ammonium  sulphate,  and  100  milligrams  PoO.,  as  superphosphate. 
C  received  the  same  quantities  of  ammonium  sulphate  and  super- 
phosphate as  B,  and,  in  addition,  100  milligrams  of  potash  as  potas- 
sium chloride  in  each  25  of  nutritive  liquid.  D  received  in  each 
25  c.c.  of  solution  100  milligrams  N  as  sodium  nitrate,  and  the  .same 
quantities  of  superpho.sphate  and  potash  salt  as  C.  20  estimations 
were  made  of  nitric  and  ammoniacal  nitrogen  in  the  drainage  water 
of  each  flask  at  intervals,  the  nitric  nitrogen  by  a  colorimetric 
process  with  diphenylamine,  and  the  ammonia  by  distillation  with 
mao-nesia  and  Nesslerising.  Nine  cuttings  of  the  crops  were  taken 
from  Mav  14  to  August  22,  simultaneously  in  all  the  pots,  and  the 
total  weights  obtained  were  : — 

A.  B.  C.  D. 

31-7  59-5  106-3  1031  grams. 

Thus  the  sterile  sand,  with  suitable  manures,  gave  much  better 
yields  than  the  good  soil  without  manure,  the  organic  nitrogen  in  the 
latter  not  being  transformed  into  assimilable  compounds  with  suflB- 
cient  rapidity.  In  the  presence  of  soil  containing  nitrifying  ferments, 
the  ammonium  sulphate  proved  as  efficacious  as  its  equivalent  of 
sodium  nitrate,  but  the  absence  of  this  ferment  reduced  the  yield  to 
one-half. 

The  results  of  analyses  of  the  drainage  waters  on  20  different  dates 
may  be  summarised  thus: — In  the  drainage  of  pot  A,  the  barest  traces 
of  nitric  and  ammoniacal  nitrogen  were  found,  generally  about 
0"2  milligram  per  litre.  In  that  of  pot  D,  which  received  altogether 
1100  miliisrams  of  X  as  sodium  niti-ate,  mere  traces  of  ammonia  were 
present;  nitric  niti'Ogen  was  found  in  large  quantity  (up  to  110  milli- 
grams per  litre)  immediately  after  each  fresh  supply  of  the  manurial 
liquid,  but  after  eight  or  10  days,  or  five  or  six  percolations  through 
the  soil,  the  quantity  sank  to  traces  or  nil,  if  the  plant  was  in  active 
oTowth.  In  the  drainage  of  pot  C,  nitric  and  ammoniacal  nitrogen 
were  found  in  something  like  equal  quantities  on  the  whole  set  of 
estimations,  so  that  although  it  is  certain  much  of  the  ammonia  was 
nitrified,  it  is  not  certain  whether  all  the  nitrogen  that  entered  the 
plant  was  in  the  form  of  nitrate.  In  the  drainaL(e  of  B,  large  quanti- 
ties of  ammonia  were  always  found,  and  these  increased  towards  the 
end  of  the  experiment  through  accumulation  of  unused  ajnmoniuni 
sulphate ;  nitric  nitrogen  was  either  absent  or  present  in  traces  only, 
except  towards  the  end  of  the  experiment,  by  which  time  a  little 
nitrifying  ferment  may  have  got  into  the  sand.  Although  the 
ammonium  salt  is  shown  to  be  far  less  favourable  (in  the  absence  of 
niti'ifying  ferments)  to  the  vegetation  than  the  nitrate,  the  consider- 
able crop  obtained  renders  it  extremely  probable  that  some  of  it  was 
dii-ectly  assimilated. 
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Estimations  of  nitric  and  ammoniacal  nitrogen  in  the  plant  itself 
were  made  on  the  cuttings  of  June  11  and  23  and  July  7.  The  plant, 
from  A  never  contained  nitrate,  and  the  merest  traces,  if  any,  of 
ammonia  ;  in  that  from  B,  no  nitrate  was  present,  but  there  was  a  small 
proportion  of  ammoniacal  nitrogen  (13 — 1-i  milligrams  per  100  grams ^ 
on  eacli  date  ;  the  plants  of  C  and  D  contained  the  merest  traces,  if  any, 
of  ammonia,  but  nitric  nitrogen  was  present  in  very  variable  quantity, 
according  to  the  time  which  had  elapsed  since  the  last  supply  of 
nitrogenous  manure  to  the  plant;  18  days  after,  the  quantity  was 
3  and  8  milligrams  per  100  grams ;  seven  days  after,  14U  milligrams 
per  100  grams.  Wben  supplied  in  abundance,  nitrate  is  first  stored 
in  the  plant  and  then  its  nitrogen  is  assimihited. 

The  author's  experiments  confirm  the  views  of  Muntz,  already 
mentioned.  J.  M.  H.  M. 

Loss  of  Nitrogen  during  Decomposition  of  Nitrogenous 
Organic  Matter,  and  the  Means  of  Limiting  or  Avoiding  it. 
]>y  J.  H.  YoGKL  (Bled.  Ccnlr.,  20,  o62 — oS-i;  from  /.  /.  Landw.,  38, 
327 — 33-i). — According  to  v.  Krause  (/.  /.  Landiv.,  38,  1),  super- 
phosphate is  an  excellent  preservative  for  manure,  and  is  preferable 
to  superphosphate-gypsum,  owing  to  the  greater  amount  of  soluble 
phosphates  it  contains.  With  readily  soluble  phosphates,  there  seems 
to  be  a  gradual  formation  of  calcium  carbonate  and  ammonium 
phosphate ;  the  free  acid  takes  up  the  ammonia  more  quickly,  but 
there  remains  only  a  small  amount  of  soluble  phosphates  which  fix 
ammonia. 

The  author  refutes  these  views  of  v.  Krause.  Small  losses  of 
soluble  salts  cannot  be  avoided  with  farm-yard  manure.  The  loss  of 
phosphoric  acid  is,  however,  slight,  but  may  be  considerable  if  super- 
phosphate is  added  to  it,  so  much  so  that  any  beneficial  action  of  the 
superphosphate  is  more  than  cancelled.  Moreover,  the  soluble  phos- 
phoric acid  of  the  superphosphate,  or  superphosphate-gypsum,  does  not 
combine  with  the  ammonia  which  is  liberated  from  the  farm-yard 
manure,  but  mostly  goes  over  into  the  insoluble  state  :  ammonium 
sulphate  and  sparingly  soluble  calcium  phosphates  are  formed,  with 
merely  a  trace  of  ammonium  phosphate.  The  very  favourable  effect 
of  phosphoric  acid  in  preserving  manure  is  due,  in  the  first  place,  to 
its  power  of  so  changing  the  fermentation  that  no  free  nitrogen, 
or  but  little,  is  formed.  The  liberation  of  nitrogen  was  shown  b}- 
Dietzell  to  be  prevented  not  only  by  phosphoric  acid  soluble  in 
Avatei',  but  also  by  phosphoric  acid  soluble  in  citrate,  and  the  authoi- 
has  already  proposed  using  a  preparation  which  contains,  besides 
calcium  and  magnesium  sulphates,  also  a  large  amount  of  phosphoric 
acid  soluble  in  citrate. 

The  loss  of  free  nitrogen,  when  gypsum  is  used  alone,  is  not  nearly 
so  great  as  the  advantage  which  follows  from  the  fixation  of  ammonia. 

N.  H.  M. 

Manuring  Experiments  with  Rice.     By  0.  Kellxer,  T.  Kozai, 

Y.  Mori,  and  M.  Xagaoka  {Landiv.  Yersuchs-Stat.,  39,  361 — 382). 

lu  order  to  ascertain  the  food  requirements  of  rice,  a  number  of 
experiments  were   made  in  which  rice  was  grown  in  soil  variously 
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manured.  Wagner's  method  of  small  plots  was  employed ;  these 
were  made  by  siBking  wooden  frames,  with  a  surface  of  nearly  u 
square  metre,  about  50  cm.  into  the  ground.  The  air-dried  soil 
(wbieh  was  of  volcanic  origin)  contained: — Nitrogen,  0608;  phos- 
phoric acid,  0'448;  potash,  0"232 ;  and  lime,  0248  per  cent.  There 
were  five  series  :  the  first  contained  six  unmauured  plots,  three  with 
nitrogen  and  potash,  three  with  phosphoric  acid  and  potash,  and 
three  with  phosphoric  acid  and  nitrogen.  In  the  second  series,  all 
the  plots  had  the  same  amounts  of  phosphoric  acid  and  potash,  and 
varying  amounts  of  nitrogen.  In  the  third  series,  all  the  plots  had 
the  same  amou.nt  of  nitrogen  and  potash,  and  varied  amounts  of 
phosphoric  acid.  In  the  fourth  series,  the  amounts  of  nitrogen  and 
phosphoric  acid  were  the  same  in  each  case,  and  the  potash  varied. 
In  the  fifth  series,  all  the  plots  had  nitrogen,  phosphoric  acid,  and 
potash,  and  different  amounts  of  lime. 

The  unmanured  plots  gave  a  very  poor  peld,  and  the  application  of 
much  nitrogen  and  potash  alone  had  no  beneficial  effect.  Phosphoric 
acid  was  found  to  be  a  most  important  manure,  whilst  potash  did  little 
or  no  good.  The  results  showed  that,  for  its  fall  development,  rice 
required  a  manuring  of  7'5  kilos,  of  nitrogen  and  I2'5  kilos,  of  phos- 
phoric acid  per  one-tenth  hectare ;  in  some  cases,  a  small  amount 
of  potash  is  necessary.  The  usual  manuring  of  the  district  includes 
far  too  little  phosphoric  acid. 

With  regard  to  the  effect  of  the  manures  on  the  composition  of  the 
crops,  it  was  found  that  the  produce  of  the  unmanured  plots,  and  of 
those  which  had  nitrogen  and  potash,  was  the  richest  in  nitrogen. 
The  produce  poorest  in  nitrogen  was  obtained  from  those  plots  which 
were  manured  with  much  phosphoric  acid  and  potash,  but  with  little 
or  no  nitrogen.  When  much  nitrogen  was  applied,  the  total  dry 
produce  contained  more  than  I  per  cent,  of  nitrogen,  the  excess  being 
chiefly  in  the  straw. 

The  differences  in  the  amounts  of  phosphoric  acid  in  the  produce  of 
the  different  plots  were  generally  analogous  to  the  dift'ej-ence  in 
the  amounts  of  nitrogen.  When  no  nitrogen,  but  much  phosphoric 
acid  was  applied,  the  straw  remained  poor  in  phosphoric  acid  ;  this  is 
ascribed  to  the  quick  ripening  of  the  plants.  IST.  H.  M. 


Analytical    Chemistry. 


The  True  Litre  or  Mohr's  Litre,  for  Volumetric  Analysis. 
By  AY.  FKESENirs  (Zeit.  anal.  Chem.,  30,  461 — 465). — The  expressed 
desire  that  the  German  Imperial  Standards  Commission  should 
undertake  to  test  and  certify  measuring  vessels  for  chemical  purposes 
has  brought  into  prominence  the  question  whether  the  true  litre 
ought  to  be  used  for  this  purpose,  or  the  very  prevalent  "  Mohr's  litre," 
which  is  about  2  c.c.  greater  than  the  true  litre.  The  Commission, 
although   holding  itself  bound  by  the  terms  of  its  constitution  not  to 
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authenticate  as  a  litre  raeasure  any  vessel  which  did  not  conform  to 
the  true  detiuition,  nevertheless  took  steps  to  ascertain  the  opinions 
of  various  scientific  men  with  regard  to  the  question.  In  view  of  the 
common  practice  of  expressing  the  specific  gi'avities  of  liquids  with 
reference  to  water  of  the  same  temperature  (and  that  a  mean 
working  temperature)  as  unity,  which  practice  is  already  recognised 
by  the  Commission  in  testing  hydrometers,  and  considering  the  con- 
venience of  expressing  the  iinit  of  weight  and  that  of  volume  by  an 
identical  numlier  under  practical  working  conditions,  as  well  as  the 
confusion  which  would  result  from  neglect  of  the  corrections  rendered 
necessary  by  the  employment  of  "true"  litre  vessels  at  any  tempera- 
ture other  than  0",  the  author  suggests  that  Mohr's  litre  should  be 
retained  for  volumetric  work,  and  that  the  certificate  to  be  issued 
should  be  worded  in  some  such  manner  as  the  following  : — "  The  flask 
X,  filled  with  water  of  17'5°  C,  so  far  that  the  mark  is  tangent  to  the 
lower  meniscus,  contains  an  amount  of  water  which  equipoises  a  brass 
kilogram  in  air  of  760  mm.  pressure,  and  therefore  holds  a  so-called 
Mohr's  litre."  M.  J.   S. 

Neutral  Litmus  Paper.  By  K.  Mays  (Verh.  d.  Naturlnst.-Med. 
Verein  Heidelberg,  N.F.,  3,  295 — 298). — An  aqiieous  extract  of  com- 
mercial litmus  is  acidified  with  hydrochloi-ic  acid,  and  placed  within 
a  parchment  paper  dialyser  for  eight  days,  there  being  running  water 
outside.  Litmus  is  a  colloid  substance,  and  in  this  way  is  freed  from 
saline  and  other  impurities.  Paper  impregnated  with  this  neutral 
litmus  solution  is  perfectly  satisfactory  for  the  determination  of 
reaction.  W.  D.  H. 

Test  for  Hydrogen  Peroxide.  By  G.  DENioi:?  (Bull.  Soc.  Chim. 
[3],  293).^ — When  a  drop  of  a  10  per  cent,  solution  of  metaphenylene- 
diamine  chloride  is  boiled  with  a  few  drops  of  water  and  a  drop  of 
hydrogen  peroxide  solution,  a  carmine-red  coloration  is  produced. 
This  reaction  will  detect  O'OOS  milligram  of  hydrogen  peroxide  in  a 
drop  of  water,  but  is  affected  by  the  presence  of  nitrites.  The  test 
is  thus  modified,  to  be  independent  of  the  presence  of  the  latter 
compounds  : — One  or  two  drops  of  metaphenylenediamine  chloride 
is  added  to  1  c.c.  of  ammonia  solution  containing  a  few  drops  of 
hydrogen  peroxide  solution  ;  the  mixture  is  boiled  for  some  minutes, 
when  "the  previously  colourless  solution  becomes  blue,  of  intensity 
corresponding  with  the  peroxide  present ;  addition  of  alkali  hydroxide 
solution  changes  the  colour  to  red.  In  reference  to  a  former  com- 
munication (Abstr.,  1890,  1185),  the  author  states  that  the  molybdo- 
sulphuric  acid  used  for  the  detection  of  hydrogen  peroxide  is  made 
by  mixing  equal  volumes  of  a  recently  prepared  ammonium  molybdate 
solution  (10  per  cent.)  and  concentrated  sulphuric  acid  ;  the  solntion, 
which  becomes  bluish  on  keeping,  is  rendered  colourless  by  v/arming, 
and  its  sensitiveness  is  unimpaired.  T.  G.  N". 

Estimation  of  Sulphur  in  Iron.  By  v.  Reis  and  F.  Wiggbrt 
(Chevi.  Centr.,  1891,  ii,  21S— 219 ;  from  StaU  u.  Eisen,  11,  480—483). 
— The    apparatus   employed   by  the    authors    is   represented   in   the 
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accompanying  figure.  A  is  a  distillation  flask,  on  the  side-tube  of 
■wWch  a  small  bulb  B  is  blown,  from  wliich  a  side-tube  leads  to  the 
absorption  apparatus  C.  The  stoppered  funnel  D  has  a  ground 
.stopper  on  the  lower  limb,  which  fits  the  neck  of  A.      E  is  a  small 


washing  flask  for  tlie  carbonic  anhydride,  which  is  supplied  from  a 
cylinder  of  liqnid  carbonic  anhydride.  The  absorption  liquid  consists 
of  equal  parts  of  hydrogen  peroxide  and  dilute  (1  : 4)  ammonia.  The 
sulphuric  acid  which  may  be  present  in  the  hydrogen  peroxide  is 
previously  precipitated  exactly  by  the  addition  of  barium  chloride,  the 
barium  sulphate  is  allowed  to  settle,  and  the  clear  solution  of  per- 
oxide siphoned  off.  C  should  be  of  such  dimensions  that  1  litre  of 
gas  may  be  drawn  through  it  in  3"5  minutes. 

10  grams  of  the  iron  or  steel  is  introduced  into  ^4,  the  tap  of  D 
opened,  and  carbonic  anhydride  allowed  to  flow  into  the  apparatus, 
which  forces  the  hj-di'ochloric  acid  from  the  funnel  into  the  flask,  after 
which  the  tap  of  I)  is  again  closed.  In  the  case  of  steel,  a  small  flame 
may  be  at  once  applied  to  the  flask  A  ;  for  iron  2 — 3  minutes  should 
be  allowed  to  elapse  before  heating.  In  about  5  minutes,  the  liquid 
is  brought  to  boiling,  and  carbonic  anhydride  is  then  allowed  to  flow 
rapidly  through  the  apparatus  for  '20  minutes. 

The  contents  of  C  are  now  transferred  to  a  beaker,  and  C  is  rinsed 
with  100  c.c.  of  water,  the  total  volume  now  measuring  200  c.c.  It  is 
boiled  for  2 — 3  minutes,  10  c.c.  of  dilute  1 :  l-hydrochloric  acid  added, 
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and  boiled  again  to  expel  all  carbonic  anhydride.  10  c.c.  of  ammonia, 
sp.  gr.  0  9o,  is  added,  together  with  2  or  3  di'ops  of  methyl-orange,  and 
if  the  liquid  should  still  be  acid,  a  little  more  ammonia  is  added,  and 
the  licjuid  is  now  neutralised  very  carefully  with  hydrochloric  acid,  so 
that  the  mcthyl-orunge  is  not  red,  but  only  orange-coloured.  It  is 
now  heated  to  boiling,  10  c.c.  of  barium  nitrate  solution  (70  grams  in 
1000  c.c.)  added,  again  heated  to  boiling,  10  c.c.  of  dilute  hydrochloric 
acid  added,  and  the  precipitate  allowed  to  settle  while  warm.  After 
15  minutes,  it  is  collected,  washed  with  hydrochloric  acid  and  Avater. 
and  the  filter  is  placed  in  a  poi'celain  crucible,  charred  in  a  muffle,  and 
ignited  for  15  minutes  at  a  red  heat.  The  whole  determination  lasts 
about  two  hours.  The  authors  have  found  that  the  barium  sulphate, 
if  precipitated  with  barium  nitrate  from  an  exactly  neutral  liquid, 
and  in  the  absence  of  metals,  is  very  dense  and  easily  filtered.  The 
use  of  a  mechanical  stirrer  still  further  shortens  the  time. 

J.  W.  L. 

Sulphuric  Acid  in  Plastered  and  Natural  Wines.  By  D.  Yitali 
(^UOrusi,  14,  14.') — -IG;}). — Roos  and  Thomas  (^Compt.  rend.,  Ill,  575) 
concluded  that  plastered  wines  contain  normal  potassium  sulphate. 
because  on  adding  ammonium  acetate  to  the  wine,  precipitating 
the  sulphuric  acid  Avith  barium  chloride,  and  igniting,  the  whole  of 
the  chlorine  is  found  in  the  residue,  whereas  if  an  acid  sulphate  were 
present,  some  of  the  chlorine  would  be  volatilised  as  ammouium 
chloride.  The  author  finds,  however,  that  under  the  above  conditions 
ammonium  chloride  reacts  Avith  the  potassium  and  calcium  tartrates 
in  the  wine,  so  that  the  Avhole  of  the  chlorine  is  fixed  and  remains  in 
the  ash. 

The  presence  of  acid  sulphates  in  plastered  wines  may  be  demon- 
strated by  treating  them  with  some  alkaloid,  such  as  qainidine,  which 
is  capable  of  extracting  sulphuric  acid  from  potassium  hydi'ogen 
sulphate  but  has  no  action  on  the  normal  salt.  The  experiment  is 
conducted  as  follows :  an  excess  of  freshly  precipitated  quiuidiue  is 
added  to  the  wine  (3  pai-ts)  until  its  red  colour  is  changed  to  a  violet- 
blue,  the  Avhole  briskly  shaken,  heated  for  a  short  time  at  50 — 60^, 
chloroform  (2  vols.),  and  sufficient  absolute  alcohol  to  dissolve  it 
added,  and  then,  without  shaking,  a  volume  of  water  about  half  the 
volume  of  the  mixture  is  also  added.  After  a  time,  the  clear  chloro- 
form solution  is  dra^vn  off,  evaporated,  and  the  residue  tested  for 
sulphuric  acid.  By  the  above  method,  the  author  has  also  succeeded 
in  proving  the  presence  of  acid  sulphates  in  the  urine. 

The  presence  of  nitric  acid  in  wine  may  also  be  detected  by  treating 
it  with  quinidine  as  above,  evaporating  the  chloroform  solution,  treat- 
incr  the  residue  with  water  and  potassium  carbonate,  to  convert  the 
nitric  acid  into  potassium  nitrate ;  this  remains  undissolved  on 
treating  the  mass  with  alcohol  and  chloroform,  and  may  be  identified 
by  the  ordinary  methods.  S.  B.  A.  A. 

Estimation  of  Small  Quantities  of  Boric  Acid.  By  F.  Par- 
3IENTIER  {Conipt.  rend..  113,  -il — 43). — The  method  is  based  on  the 
difference    in    the    behaviour    of    helianthin   and  litmus   or    orcein 
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towards  boric  acid  and  its  salts.  Yellow  (alkaline)  helianthin  is  not 
affected  by  boric  acid  or  borates,  whilst  alkaline  litmus,  or,  better, 
orcein,  changes  colour  when  the  base  is  partially  or  entirely  saturated. 
When  the  alkali  is  soda,  the  point  is  that  at  which  the  biborate  is 
formed. 

To  estimate  the  boric  acid  in  a  mineral  water,  the  residue,  after  re- 
moval of  the  silica,  is  dissolved  in  hydrochloric  acid,  and  treated  with 
ammonium  nitrate  and  ammonia,  to  precipitate  the  iron,  alumina, 
manganese,  and  arsenic  and  phosphoric  acids.  The  filtrate  is  then 
acidified  with  hydrochloric  acid,  and  divided  into  two  equal  portions, 
both  of  which  are  titivated  with  sodium  carbonate,  one  with  helianthin 
as  indicator,  the  other  with  orcein. 

In  this  way  quantities  of  boric  anhydride  as  minute  as  1'8 — 38 
milligrams  per  litre  have  been  found  in  the  waters  of  Royat. 

Jx.  W. 

Detection  of  Carbonic  Oxide  in  Blood.  By  H.  Bertix-Saxs 
and  J.  ^MoiTE.ssiEi;  (C'urapt.  rend.,  113,  210 — 211).— See  this  vol., 
p.  1522. 

Separation  of  Barium  from  CalciTim.  By  R.  Fkesenics  (Zeif. 
anal.  Chem.,  30,  452 — 460). — When  a  solution  containing  much 
calcium  with  little  barium,  and  feebly  acidified  with  hydrochloric  acid, 
is  precipitated  with  a  quantity  of  sulphuric  acid  only  a  little  greater 
than  is  required  to  form  barium  sulphate  with  the  barium  present, 
the  whole  of  the  barium  is  not  precipitated,  although  the  precipitate 
retains  some  calcium,  even  after  washing  until  calcium  is  no  longer 
to  be  detected  in  the  washings.  If,  on  the  other  hand,  six  times  as 
much  sulphuric  acid  is  added  as  corresponds  with  the  barium  present, 
the  whole  of  the  barium  is  indeed  precipitated,  but  calcium  is  also 
thrown  down,  even  when  the  amount  of  water  present  is  nearly 
double  that  required  to  hold  all  the  calcium  sulphate  in  solution.  In 
presence  of  a  large  quantity  of  hydrochloric  acid,  barium  can  be 
precipitated  with  approximate  completeness  only  when  much  sulph- 
uric acid  is  added.  Thus,  400,000  parts  of  a  liquid  containing  1"2 
per  cent,  of  hydrogen  chloride  and  0"38  per  cent,  of  sulphuric 
anhydride  was  required  to  dissolve  1  part  of  barium  sulphate,  whilst 
with  the  same  strength  of  hydrochloric  acid,  but  with  sulphuric  acid 
only  slightly  in  excess  of  the  barium  present,  the  solubility  was 
1  part  in  18,000.  With  a  large  excess  of  both  hydrochloric  and 
sulphuric  acids,  the  separation  of  barium  and  calcium  seems  at  first 
to  be  accurate,  and  is,  in  fact,  better  than  with  feebly  acid  liquids ;  it 
is,  however,  still  imperfect.  Diehl's  method  of  separating  the  two 
bases,  by  digesting  the  mixed  sulphates  with  a  concentrated  solution 
of  sodium  thiosulphate,  gives  approximately  accurate  results  when 
the  two  sulphates  have  been  precipitated  separately  and  then  mixed, 
though  a  little  barium  is  lost,  since  barium  sulphate  is  not  absolutely 
insoluble  in  strong  thiosulphate  solution.  When  applied,  however,, 
to  the  sulphates  precipitated  simultaneously,  a  considerable  amount  of 
calcium  sulphate  remains  undissolved.  It  is  further  to  be  noticed 
that  from  a  thiosulphate  solution,  calcium  cannot  be  completely  pre- 
cipitated by  ammonium  oxalate.  M.  J.  S. 
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Electrolytic  Estimation  of  Metals  as  Amalgams.  By  G. 
VoKTMANX  [jJer.,  24,  2749— 27G5).— The  metals  are  best  obtained 
in  the  form  of  amalgams,  by  atlding  to  the  solution  the  corre- 
sponding salt  to  be  examined,  and  a  weighed  quantity  of  mer- 
curic chloride ;  in  the  case  of  acid  solutions,  pure  precipitated 
mercuric  oxide  may  be  employed.  At  the  commencement  of  the 
operation,  a  current  giving  6 — 8  c.c.  of  oxyhydrogen  gas  per  minute 
is  employed  ;  when  the  metal  begins  to  be  deposited,  this  is  reduced 
to  one  giving  2 — 3  c.c,  and,  as  the  analysis  proceeds,  the  current  is 
gradually  increased  to  its  original  strength.  Mei'cury  alone  is  quan- 
titatively precipitated  by  electrolysis  from  solutions  containing 
ammonium  oxalate,  ammonium  tartrate,  or  alkaline  sodium  sulphide. 
After  the  deposition  of  mercury  from  solution  in  potassium  iodide, 
it  is  needful  to  dissolve  the  iodine  deposited  on  the  positive  electrode 
in  soda  and  continue  the  electrolysis  for  an  hour,  or  if  the  quantity 
of  iodine  is  ver}-  small,  it  may  be  sufficient  to  wash  the  metal  quickly 
with  sodium  sulphite  solution.  Mercury  canaLso  be  deposited  from  an 
alkaline  solution  of  potassium  mercuric  iodide;  in  this  case,  the  metal 
should  not  be  washed  with  alcohol,  or  particles  will  become  detached. 

Zinc  is  best  deposited  from  solutions  containing  ammonium  oxalate 
or  from  ammoniacal  solutions ;  in  the  first  case,  not  more  than 
2 — 8  parts  of  mercury  should  be  added  for  1  of  zinc,  but  in  the  latter 
solution,  the  proportion  should  be  at  least  3  parts  of  mercury  to  1  of 
zinc.  As  the  platinum  vessel  is  attacked  during  the  operation,  it  is 
advisable  either  to  deposit  the  zinc  directly  and  not  as  an  amalgam, 
or  to  employ  a  dish  coated  with  copper  or  silver. 

The  determination  of  cadmium  resembles  that  of  zinc  ;  on  account 
of  the  sparing  solubility  of  cadmium  oxalate,  it  is  best  to  employ  an 
ammoniacal  solution,  unless  the  quantity  of  cadmium  does  not  ex- 
ceed 0"2 — O'o  gram ;  thel-e  should  be  4 — 6  parts  of  mercury  to  1  of 
cadmium. 

The  deposition  of  lead  from  acid  solutions  is  effected  by  dissolving 
the  lead  salt,  together  with  mercuric  chloride,  in  water,  adding  sodium 
acetate  and  a  little  concentrated  potassium  nitrite  solution,  the  re- 
sulting precipitate  being  dissolved  by  the  addition  of  acetic  acid  ;  the 
formation  of  any  lead  oxide  towards  the  end  of  the  opei"ation  can  be 
prevented  by  the  addition  of  small  quantities  of  potassium  nitrite. 
The  lead  amalgam  is  stable  when  dry,  but  in  presence  of  moisture  is 
quickly  oxidised  on  exposure  to  air.  Lead  is  also  deposited  quanti- 
tatively from  alkaline  solution ;  as  the  use  of  alcohol  to  dry  the 
amalgam  would  cause  loss,  oxidation  takes  place,  and  consequently 
the  results  are  somewhat  high.  The  method  aifords,  however,  a  ready 
means  of  separating  lead  from  other  metals,  such  as  tin,  antimony,  or 
arsenic,  and  for  this  purpose  it  is  convenient  to  employ  an  ammo- 
niacal solution  containing  tartai'io  acid ;  when  all  the  lead  is  depo- 
sited, the  supernatant  liquor  is  poured  off,  the  amalgam  dissolved  in 
acid,  and  the  solution  treated  as  above  described. 

Bismuth  is  best  determined  in  hydrochloric  acid  solution,  the 
precipitation  of  basic  salts  being  prevented  by  the  addition  of  excess 
of  potassium  iodide,  or  by  dilution  with  ethyl  alcohol  mixed  with 
2  parts  of  water.     The  second  method  ia  much  batter  if  bismuth  is 
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present.  The  amalsram  is  stable,  and  may  he  heated  at  90"  in  an 
air-bath  without  suffering  any  change.  Should  the  bismutli  be  dip- 
solved  in  nitric  acid,  not  Jess  than  4  parts  of  mercury  to  1  of  bismuth 
should  be  present,  and  it  is  necessary  to  add  tartaric  acid.  The 
quantitative  deposition  of  bi.smuth  from  ammoniacal  solutions  con- 
taining- tartaric  acid  is  unsatisfactory,  but  affords  a  useful  means  of 
separating  it  from  tin,  antimony,  and  arsenic. 

Antimony  is  first  oxidised  to  antimonic  anhydride  and  then  dissolved 
in  soda  and  sodium  sulphide  ;  2  parts  of  mercury  to  1  of  antimony 
must  be  present.  The  amalgam  is  very  stable.  As  antimony  is  not 
precipitated  from  ammoniacal  solutions  containing  ammonium  tar- 
trate, such  a  solution  may  be  used  to  separate  it  from  lead  and  other 
metals,  vrhilst  the  first  method  enables  it  to  be  separated  from  tin. 

No  means  have  yet  been  discovered  of  determining  arsenic  in  the 
form  of  its  amalgam  ;  during  electrolysis,  considerable  quantities  of 
arsenic  hydride  are  evolved,  and  hitherto  attempts  to  decompose  this 
at  the  moment  of  its  formation  have  proved  fruitless.  Arsenic  amal- 
gam undergoes  no  change  on  exposure  to  the  air.  J.  B.  T. 

Antimony  Pentasulphide :  Separation  of  Arsenic  and 
Antimony.  By  T.  Wilm  {Zeit.  anul  Chem.,  30,  -i-JS— 446).— See 
this  vol.,  p.  1432. 

Detection  and  Separation  of  Metals  of  the  Platinum  Group  in 
presence  of  other  Metals.  By  A.  JnLT  and  E.  Leidie  (Compt. 
rend.,  112,  1259 — 1261). — Osmium  and  ruthenium  are  removed  in  the 
fonn  of  volatile  compounds,  and  iridium  is  removed  by  treatment  with 
lead.  A  moderately  dilute  hydrochloric  acid  solution  of  the  remain- 
ing metals  is  heated  to  about  60*^  and  mixed  with  potassium  nitrite. 
If  much  platinum  is  present,  potassium  platmochloride  gradually 
separates  as  a  crystalline  precipitate  quite  free  from  other  metals. 
After  cooling  and  separation  of  this  salt,  the  liquid  is  again  heated 
and  further  quantities  of  nitrite  added.  Suddenl}-,  and  especially  if 
the  liquid  is  stirred,  the  crystalline  double  rhodium  compound  sepa- 
rates, carrying  with  it  lead,  bismuth,  and  tin,  and  small  quantities  of 
copper,  if  the  liquid  is  allowed  to  cool,  the  separation  of  the  rhodium 
hecomes  complete,  provided  that  a  moderately  large  quantity  of  potas- 
sium chloride  is  present.  Should  iron  and  copper  be  present,  the 
addition  of  the  nitrite  is  continued  until  the  liquid  becomes  alkaline, 
and,  on  boiling,  the  iron  and  copper  are  precipitated,  whilst  platinum 
and  palladium  remain  in  solution.  C.  H.  B. 

Water  Analysis.  By  C.  Lepierke  (Bull.  Soc.  Chim.  [3],  5,  299— 
307). — A  criticism  of  Boutron  and  Boudet's  method  for  estimating- 
hardness.  The  author  describes  the  preparation  of  standard  almond 
oil  soap  solution  such  that  1  c.c.  corresponds  with  1  milligram  of 
dissolved  calcium  chloride,  and  records  experiments  and  the  calculated 
equivalent  values  for  other  calcium  and  magnesium  compounds. 
Contrary  to  Wanklyn  and  Chapman,  he  states  that  magnesian  waters 
do  not  require  1^  times  their  calculated  equivalent  of  soap  solution  for 
complete  precipitation,  but  that  the  amounts  required  are  the  same 
as  with  calcium  solutions  of  equivalent  strength.  It  is  only  with 
solutions  containing  between  20  and  30  grams  of  calcium  chloride  (or 
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its  equivalent  in  other  calcium  or  magnesium  salts)  per  litre  that  the 
soap  solution  required  is  directly  proportional;  both  weaker  and 
stronger  solutions  require  relatively  more  soap  solution.  Tables  are 
given  for  calcium  salts  and  magnesium  salts.  T.   G.  N. 

Detection  of  Cyanogen  Compounds.  By  A.  Hilger  and  K. 
T.\Mi{A  (Zeit.  anal.  Chfui.,  30,  .')2y  ;  from  Mitfheil.  aus  dem  pharm. 
[list,  der  Univers.  Erhuifjen,  Heft  ii). — Guaiacnm-copper  sulphate 
paper  is  a  very  untrustworthy  test.  It  is  much  better  to  add  to  the 
suspected  distillate  in  a  basin  a  drop  of  freshly  made  guaiacum 
tincture  and  then  a  drop  of  copper  sulphate.  To  detect  cyanides  in 
presence  of  ferrocyanides,  the  substance  should  be  mixed  with  tartaric 
acid,  then  gi-adually  made  feebly  alkaline  with  sodium  carbonate,  and 
treated  with  a  current  of  carbonic  anhj-dride  in  a  distillation  apparatus 
at  a  temperature  not  exceeding  60°,  and  the  distillate  tested.  All 
metallic  cyanogen  compounds  are  decomposed  by  carbonic  anhydride 
at  100° ;  but  ferrocyanides  and  ferricjanides  not  below  80°,  whilst  the 
simple  cyanides,  including  mercuric  cyanide,  are  decomposed  between 
50°  and  Cj(f.  M.  J.   S. 

Detection  of  Turkish  Geranium  Essence  in  Oil  of  Roses. 

By  G.  Pax.xkotow  (L'e/-.,  24,  27U0— 2701).— Oil  of  ro.ses  from  South 
Bulgaria  and  Turkey  is  very  often  adulterated  with  Turkish  geranium 
essence  (Indris  Yaghi)  ;  the  presence  of  even  traces  of  the  latter  can, 
however,  be  easily  detected,  since  a  mixture  (2  to  3  drops)  of  the  two 
oils  "fives  a  blue  coloration  on  shaking  with  a  solution  of  rosaniline 
previously  decolorised  with  sulphurous  anhydride,  and  then  keeping 
for  about  two  hours.  Pure  oil  of  roses  gives  a  red  coloration  after 
shaking  with  the  reagent  and  then  keeping  for  about  2-4  hours. 

When  Turkish  geranium  essence  is  mixed  Avith  an  equal  quantity 
of  concentrated  sulphuric  acid  on  a  watch  glass,  a  considerable  de- 
velopment of  heat  occurs,  and  dense,  white  fumes,  having  a  tarry 
odour,  are  evolved ;  on  adding  95  per  cent,  alcohol  to  the  brownish- red 
mixture,  a  yellow,  fatty,  flocculent  substance  is  precipitated,  and  the 
solution,  which  is  at  first  i-ed,  changes  to  yellow  on  keeping  for  some 
time.  Oil  of  roses  also  gives,  with  concentrated  sulphuric  acid,  a 
brownish-red  solution,  but,  on  the  addition  of  alcohol,  a  clear,  almost 
colourless  solution  is  obtained.  This  diJfference  in  behaviour  can  also 
be  made  use  of  for  the  detection  of  geranium  essence  in  oil  of  roses. 

F.   S.  K. 

Estimation  of  the  Impurities  in  Alcohol  by  Rose's  Method. 
By  A.  ScALA  {Gazzttta,  21,  3-46 — 37-4). — The  author  gives  a  summary 
of  our  knowledge  of  the  impurities  present  in  commercial  spirits,  and 
then  details  experiments  made  to  determine  the  trustworthiness  of 
Hose's  method  of  estimating  the  quantity  of  fusel  oil  present. 

The  experiments  on  the  increase  of  volume  experienced  by  chloro- 
form, when  agitated  with  spiiit  containing  amvl  alcohol  or  other 
ordinary  impurities,  are  carried  out  in  a  stoppered  glass  cylinder  of 
the  form  usually  employed,  having  a  capacity  of  150  c.c,  and  a  scale 
o-raduated  in  twentieths  of  a  c.c.  This  is  washed  first  with  concen- 
trated sulphuric  acid,  then  with  nitric  acid,  and  finally  with  water,  and 
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well  dried  ;  a  little  more  than  20  c.e.  of  carefully  purified  chloroform  is 
then  put  in,  by  means  of  a  long-stemmed  funnel,  and  the  cylinder  left 
in  a  bath  until  it  has  attained  a  temperature  of  15° ;  the  excess  of 
chloroform  is  now  taken  out,  leaving  exactly  20  c.c.  Meanwhile,  pure 
alcohol  has  been  diluted  to  a  strength  of  30  vols,  per  cent.,  the  re- 
quired quantity  of  impurity  added,  and  the  strength  again  reduced  to 
30  vols.,  per  cent,  by  addition  of  water  or  alcohol ;  100  c.c.  of  this 
spirit  is  now  put  into  the  cylinder,  together  with  1  c.c.  of  sulphuric 
acid  of  density  1"286,  all  being  kept  at  the  standard  temperature. 
After  well  agitating,  the  cylinder  is  returned  to  the  bath,  and  the 
volume  of  the  chloroform  read  off  after  20  minutes. 

The  unit,  from  which  the  augmentation  in  volume  of  the  chloroform 
is  to  be  calculated,  is  obtained  by  performing  the  test  with  pure  dilute 
alcohol  of  the  standard  strength,  namely,  30  vols,  per  cent.,  and  is 
21"59  at  the  standard  temperature.  Consequently,  this  number  must 
be  subtracted  from  the  volume  obtained  when  operating  with  an 
impure  spirit,  in  order  to  obtain  the  increase  in  volume  due  to  the 
impurity. 

A  variation  of  +  1  vol.  per  cent,  in  the  strength  of  the  alcohol  em- 
ployed is  attended  by  a  variation  of  +026  c.c.  in  the  volume  of 
chloroform  obtained.  A  rise  of  temperature  of  1°  increases  the 
volume  of  chloroform  by  0'036  c.c.  on  the  volume  at  15°,  but  if  the 
unit  volume,  that  is  to  say,  the  volume  which  20  c.c.  of  chloroform 
occupies  after  agitation  with  100  c.c.  of  30  vols,  per  cent,  alcohol,  be 
determined  at  temperatures  other  than  15°,  the  increase  in  volume 
due  to  fusel  oil  is  practically  a  constant  for  other  temperatures. 

The  results  of  an  examination  of  the  effect  on  the  volume  of  the 
chloroform  of  other  substances  which  might  occur  in  spirits  are  em- 
bodied in  the  following  table.  The  numbers  give  the  increase  in 
volume,  over  and  above  the  unit  volume,  due  to  the  presence  of  1  c.c. 
of  the  corresponding  substance  in  each  100  c.c.  of  30  vols,  per  cent, 
spirit. 

iXame  of  substance.  Increase  in  volume. 

Acetaldehyde 0'200  c.c. 

Paraldehyde 1-000    „ 

Furfural  dehvde O'GOl     ,, 

Propyl  alcohol 0-502     „ 

Xormal  butyl  alcohol 1-161     ,. 

Isobiityl  alcohol 0-9-49     „ 

Amyl  alcohol 1-507     ., 

Essence  of  aniseed 0-588    ,, 

,,  cinnamon 0'750     ,, 

In  the  case  of  furfuraldehyde,  there  is  seemingly  a  discrepancy 
between  the  values  given  in  the  table  and  in  the  text. 

The  increase  in  volume  of  the  chloroform  is  directly  proportional  to 
the  quantity  of  fusel  oil  present,  and  the  author  gives  a  table  obtained 
by  interpolation,  from  which  the  quantity  present  is  deduced  dii-ectly 
from  that  increase. 

By  previous  distillation  of  the  spirit  with  a  few  drops  of  potash, 
most  of  the  acetaldehyde  and  fiu'fui'aldehyde  is  retained  by  the  potash. 
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hut  the  proportions  of  the  other  impurities  present  are  practically  un- 
altered by  tliis  treatment. 

The  autlior  considers  that  this  method  for  the  determination  of 
fusel  oil  is  quite  satisfactory  if  employed  with  the  precautions  detailed 
above,  but  that  its  indications  are  not  to  be  depended  on  in  the  case  of 
those  liquors  of  which  aromatic  essences  in  quantity  are  essential  con- 
stituents. W.  J.  P. 

Estimation  of  Phenol.  By  L.  Cxmit  (Compf.  rend.,  113.  1.39— 
14:1). — lU  j^rams  of  pure  phenol  is  dissolved  in  1000  c.c.  of  water,  and 
from  this  solutions  are  prepared  containing  o'O,  3'0,  2'0,  1"0,  0"8,  0'6, 
0  4,  02,  and  01  gram  of  phenol  per  litre. 

The  phenol  solution  to  be  examined,  if  concentrated,  is  diluted  with 
10  times  its  volume  of  water.  25  c.c.  of  the  solution  is  placed  in  a 
conical  flask  with  5  c.c.  of  nitric  acid,  and  equal  quantities  of  the 
standard  solutions  of  phenol  are  treated  in  a  similar  manner,  all  the 
flasks  being  heated  in  the  same  water-bath  for  one  or  two  hours. 
The  intensity  of  the  coloration  produced  is  proportional  to  the  quan- 
tity of  phenol  present.  Greater  accuracy  is  obtained  if,  after  the 
action  has  ceased,  the  solutions  are  mixed  with  20  c.c.  of  sodium 
hydroxide  .solution  and  diluted  to  exactly  50  c.c.  The  liquids  are 
filtered,  and  compared  by  means  of  the  colorimeter. 

If  alcohol  is  present,  the  action  of  heat  must  be  continued  until  all 
the  alcohol  has  been  expelled ;  if  the  quantity  of  alcohol  is  consider- 
able, the  liquid  must  be  diluted,  in  order  to  avoid  the  formation  of 
ethyl  nitrite.  In  the  case  of  impui'e  phenol,  the  heating  must  be  con- 
tinued until  all  tarry  products  are  destroyed.  As  a  rule,  the  termina- 
tion of  the  reaction  is  indicated  by  the  disappearance  of  the  turbidity 
that  was  produced  by  the  addition  of  the  nitric  acid.  C.  H.  B. 

Estimation  of  Sugar  and  Tannin  in  Wines.  By  .J.  H.  Yogel 
(Zeit.  ang.  Chein.,  1891,  44 — 69). — The  author  has  proved  by 
several  experiments  that  it  is  absolutely  necessary  to  first  remove  the 
tannin  and  colouring  matters  before  attempting  to  estimate  the  sugars 
by  Fehling's  solution.  25  c.c.  of  a  1  per  cent,  solution  of  tannin 
gave  an  amount  of  metallic  copper  corresponding  with  0'91  per 
c-ent.  of  sugar.  As  the  amount  of  tannin  in  Portuguese  wines  often 
is  as  high  as  3  per  cent.,  the  importance  of  fully  removing  the  tannin 
will  be  readily  understood.  After  a  short  treatment  with  an  insuffi- 
cient amount  of  animal  charcoal,  the  tannin  is  removed  before  the 
colouring  matters  are  precipitated,  and  this  fact  enabled  the  author 
to  prove  that  these  colouring  matters  exercise  a  powerful  reduction 
on  the  Fehling's  solution,  as  the  yield  of  copper  became  greater  as 
the  solution  was  more  coloured.  Their  removal  is  best  effected 
either  with  animal  charcoal  or  basic  lead  acetate,  but  the  author  has 
made  several  important  observations.  As  to  the  use  of  lead  solution. 
vj  c.c.  is  supposed  to  be  sufficient  for  60  c.c.  of  Rhine  v.ine,  whilst 
for  red  wines,  the  amount  must  be  doubled.  But  in  the  case  of  Por- 
tuguese wines,  this  amount  is  far  too  small,  and  the  author  has  met 
with  a  sample  which  required  three  times  its  hvdk  o^  liquor  pltimhi 
before  it  was  completely  decolorised.  The  excess  of  lead  must  be 
removed,   according   to   Barth,   by  sodium   carbonate,  but    the    lead 


1558  ABSTRACTS   OF   CBEMICAL   PAPERS. 

separates  slowly,  causing  afterwards  an  increase  in  the  weight  of  the 
copper  precipitate,  and  unless  the  filtration  has  been  very  carefully 
effected,  the  sugar  may  come  out  from  0'2  to  22  per  cent,  too  high,  the 
error  increasing  Avith  the  amount  of  lead  solution  used.  For  wines 
rich  in  tannin  and  colouring  matters,  the  charcoal  process  is  the  best. 
If,  for  this  purpose,  powdered  purified  animal  charcoal  is  u^^ed, 
25  grams  of  the  charcoal  will  be  found  sufficient  for  200  c.c.  of  wine. 
The  time  the  charcoal  is  allowed  to  9ct  varies  from  15  to  60  minutes, 
according  to  the  amount  of  colouring  matters  present.  A  little  sugar 
is  also  absorbed  by  the  charcoal,  but  the  author,  who  has  thoroughly 
investigated  the  matter,  finds  the  amount  never  to  exceed  0'3  percent, 
under  Ihe  most  unfavourable  conditions.  In  some  cases,  it  is  advi- 
sable to  first  dilute  the  sample  with  a  known  volume  of  water  before 
attempting  to  decolorise  with  the  charcoal.  The  author  next  inves- 
tigated the  two  chief  processes  used  for  the  estimation  of  the  tannin. 
It  must  be  borne  in  mind  that  this  acid,  as  it  occurs  in  wines, 
is  not  at  all  a  definite  chemical  compound,  and  is  not  identical  with 
gallo-tannic  acid.  The  percentage  found  by  analysis  is  therefore  not 
the  true  one,  but  only  expresses  its  equivalent  in  gallo-tannic  acid. 
The  process  which  was  found  to  answer  best  was  that  of  Lowenthal. 
According  to  this  method,  the  solution  containing  the  tannin  is 
largely  diluted  with  water,  mixed  with  a  definite  quantity  of  solution 
of  indigo  carmine,  containing  sulphuric  acid,  and  then  titrated  with  a 
weak  solution  of  potassiun\  permanganate.  Operating  on  a  known 
quantity  of  tannin,  and  deducting  the  permanganate  necessary  for 
the  oxidation  of  the  indigo  alone,  the  exact  strength  of  the  perman- 
ganate expressed  in  tannin  is  of  course  obtained. 

In  applying  the  process  to  wine,  which  of  course  contains  many 
other  organic  matters,  also  oxidisable  by  permanganate,  the  author 
proceeds  as  follows :  20  c.c.  of  the  sample  is  mixed  with  2  litres  of 
rainwater,  20  c.c.  of  solution  of  indigo-carmine  (30  grams  per  litre), 
and  10  c.c.  of  sulphuric  acid.  A  solution  of  potassium  permanganate 
(1  :  1000)  which  has  been  carefully  standardised  is  now  run  in  until 
the  liquid  just  loses  its  green,  and  changes  to  a  bright-yellow,  colour. 
To  obtain  the  amount  of  permanganate  absorbed  by  the  organic 
matter,  50  c.c.  of  the  sample  is  mixed  with  100  c.c.  of  a  solution  of 
gelatin  (1  :  1000),  and  60  c.c.  (=  20  c.c.  of  original  sample)  is  filtered 
off,  and  again  titrated.  The  difference  between  the  two  titrations 
represents  the  true  amount  of  tannin.  The  permanganate  absox'bed 
by  the  excess  of  the  gelatin  varies  but  slightly,  but  may  be  put  down 
as  0'2  c.c.  As  regards  the  process  depending  on  the  precipitation  of 
the  tannin  by  an  ammoniacal  solution  of  zinc  acetate,  previous  to 
titration,  the  author  found  it  to  give  results  far  too  high  and  gene- 
rally untrustworthy,  even  with  solutions  of  pure  tannic  acid. 

L.  DE  K. 

Estimation  of  Cane  Sugar  in  Soap.  By  J.  A.  Wilson  (Chem^ 
Neicb,  64,  28 — 20). — The  following  method  is  found  to  be  satisfac- 
tory : — A  saturated  solution  of  magnesium  sulphate  is  gradually  added 
and  stirred  into  10  grams  of  soap  dissolved  in  150  c.c.  of  water  at  80°,^ 
and  the  magnesium  soap  is  washed  on  a  filter  with  hot  water  containing 
a  small  quantity  of  magnesium  sulphate.     The  filtrate  and  washings. 
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after  almost  neutralising  with  dilute  nitric  acid,  are  evaporated  to 
40  c.c,  and,  when  cool,  acidified  with  dilute  niti'ic  acid,  treated  with  a 
few  drops  of  basic  lead  acetate  and  2  c.c.  of  alumina  emulsion,  diluted 
to  50  c.c.  and  the  solution  polaHsed  in  a  200  mm.  tube. 

D.  A.  L. 

Examination  of  Urine  for  Sugar.  By  E.  Luther  (Chem.  Ceufr., 
18?tl.  ii,  :tM— ;»1;  fr.mi  ('eutr.  m>-,l.  Wiss.,  1891,  357— 358).— The 
author  has  employed  Moli.sch's  furfuraldehyde  reaction,  as  improved 
by  Udraiiszkv,  for  determining  the  sugar  in  ni-ines  (Abstr.,  1888, 
863,  878). 

He  finds  that  a  O'l  per  cent,  solution  of  sugar  gives  the  colour 
reaction  and  spectrum  immediately;  a  02  per  cent,  solution  gives  the 
coloration  faintly  after  shaking  several  times,  the  violet  colour  passing 
later  into  a  red. 

One  drop  of  the  undiluted  urine  is  first  tested,  and  if  it  gives  the 
furfuraldehyde  reaction,  it  is  diluted  until  the  lowest  limit,  representing 
a  0'02  per  cent,  solution,  of  sugar  is  reached,  from  which  the  amount 
of  sugar  present  may  be  calculated. 

The  naphthol  test  only  indicates,  however,  the  presence  of  carbo- 
hydrates generally,  and,  since  gum  is  present  in  urines,  the  author 
makes  a  second  determination  after  allowing  the  sugar  to  ferment 
"vvith  yeast,  the  difference  between  the  total  carbohydrates  and  the 
gum  being  grape  sugar.  In  the  case  of  diabetic  urines,  the  amount  of 
sugar,  as  determined  by  this  method,  is  higher  than  if  determined  by 
either  titration  or  polarisation.  From  a  large  number  of  determina- 
tions of  sugar  in  urines,  the  author  concludes  that  grape  sugar  is 
present  in  all  urine,  the  amount  found  in  that  of  adult  persons  being 
about  O'l  per  cent.,  and  varies  according  to  the  quality  and  quantity 
of  the  food,  and  depends  also  on  the  length  of  time  which  has  elapsed 
since  the  meal.  The  total  carbohydrates  amount  to  02  per  cent. 
The  kidneys  possess  the  power  of  allowing  sugar  to  pass  in  a  slight 
decree,  which  is  increased  by  those  circumstances  which  cause  an 
increase  in  the  amount  of  sugar  in  the  blood.  It  is  for  this  reason 
that  the  urine  of  lying-in  women  contains  relatively  more  milk  sugar 
than  usual.  J-  W.  L. 

Babcock  Method  for  Estimating  Fat  in  Milk.  By  F.  T.  Shctt 
(Chem.  Xeics,  64.  3 — -i). — lu  the  author's  hands,  the  Babcock  method 
for  estimating  fat  in  milk  yielded  fairly  accordant  results  in  duplicate 
experiments  ;  but,  in  comparison  with  gravimetric  analysis,  the  results 
were  somewhat  low;  the  maximum  deficit  recorded  is,  however, 
0"25  per  cent.  In  applying  the  method,  the  sulphuric  acid  is  added 
to,  and  well  mixed  with,  the  milk,  and,  while  still  hot,  the  mixture  is 
centrifu^alised  in  the  machine,  which  is  also  kept  hot  with  hot  water. 
Hot  waller  is  then  added,  and  the  amount  of  fat  noted  immediately  at 
the  close  of  the  operation.  D.  A.  L. 

Reactions  of  Olive  Oil.  By  G.  de  Xegri  and  G.  Fabris  (Chem. 
Centr.,  1891,  ii,  87 — 88). — After  an  exhaustive  examination  of  a  large 
number  of  samples  of  olive  oil  of  known  purity,  the  authors  find  (a) 
the  iodine  "  number"  is  slightly  higher  for  oils  derived  from  mature 
than  from  immature  olives,  whilst  the  reverse  is  the  case  with  regard 
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to  the  age  of  the  oil ;  also,  the  mode  of  manufacture  has  an  influence 
on  this  test.  On  the  other  hand,  the  locality  of  growth  has  no  influ- 
ence on  the  iodine  test,  whilst  the  variety  of  olive  influences  the 
iodine-absorbing  quality  of  the  oil,  and  tlic  "number"  i-ises  to  88  in 
some  cases.  The  specific  gravity  is  almost  constant,  varying  only 
from  0'91G  to  0'918  at  15".  The  free  fatty  acid  of  the  oil  melts  at 
24 — 27°  and  solidifies  at  17 — 22°,  the  determinations  being  made  with 
samples  obtained  by  pressing  the  olive  ;  the  fatty  acids  of  oil  obtained 
by  extracting  the  olives  with  carbon  bisulphide  or  ether  melt  at 
25 — 29°  and  solidify  at  22°.  The  "saturation  equivalent"  (milli- 
grams of  KHO  required  to  saponify  1  gram  of  oil)  varies  from 
185  to  196,  and  is  190  for  most  samples.  The  temperature  of  a 
mixture  of  olive  oil  and  concentrated  sulphuric  acid  was  nearly  con- 
stant at  35°,  the  lowest  reading  being  32°  and  the  highest  37°.  The 
pure  oil  does  not  give  any  j)eculiar  colorations  with  those  reagents 
which  are  usually  employed  for  distinguishing  oils;  those  oils,  how- 
ever, which  are  obtained  from  immature  olives,  or  which  are  extracted 
by  carbon  bisulphide,  give  colour  reactions  of  an  indefinite  character- 

J.  W.  L. 
Estimation  of  Fatty  Matter  in  Turkey-red  Oil  (Oleine).  By 
R.  Williams  (C/iem.  Netvs,  64,  15 — 16). — The  volumetric  method, 
heating  with  dilute  acid  and  some  salt  solution  on  the  water-bath, 
adding  more  hot  salt  solution,  and  then  reading  the  volume  of  fat  when 
cold,  gives  results  2  to  4  per  cent,  too  high,  whereas  low  results  are 
obtained  by  the  Wilson  method,  in  which  the  oil  mixed  with  brine 
and  hvdrochloric  acid  is  extracted  twice  with  ether,  the  mixed 
extracts  evaporated,  and  the  residue  dried  by  means  of  dry  air, 
absolute  alcohol,  and  heating.  The  author  has  obtained  satisfactory 
results  with  the  wax  method  in  the  following  manner : — 200  grains  of 
the  sample  is  warmed  with  50  grains  of  10  per  cent,  hydrochloric 
acid  and  300  grains  of  saturated  salt  solution,  warmed  gently  for  a  few 
minutes,  200  grains  of  wax  added,  and  the  whole  heated  until  perfectly 
liquid.  After  cooling  for  some  hours,  the  cake  of  wax  is  removed, 
washed  Avith  saturated  salt  solution,  then  with  a  little  cold  water, 
dried  first  with  filter  paper,  then  either  over  sulphuric  acid  in  a 
desiccator  or  by  heating  not  above  160^  F.  and  stirring.  The  weight, 
less  dish  and  wax,  gives  the  quantity  of  fat.  D.  A.  L. 

Lard  and  its  Adulterations.  By  H.  W.  Wilky  {Zeit.  anal. 
Chem.,  30,  510 — 516;  from  Foods  and  Food  Adulterants,  Washington 
Government  Printing  Office,  1889). — The  specific  gravity  of  pure  lard 
is  about  0-89  at  40°  and  about  0-86  at  100°,  referred  to  water  of  4°. 
According  to  the  part  of  the  body  from  which  the  fat  is  taken,  the 
melting  point  may  vary  from  35"1°  to  44°,  and  the  iodine  absorption 
from  52'55  to  85'03  per  cent.  The  chief  adulterants  are  beef  tallow 
and  cotton-seed  oil.  Bechi's  silver  nitrate  test,  Maumene's  sulphuric 
acid  reaction  (Ab.str.,  1889,  319,  320),  and  the  microsc.-opic  examina- 
tion of  the  crystals  fi-om  ethereal  solution  (Absti-.,  1890,  428)  are  all 
recommended.  The  author's  method  of  determining  the  melting 
point  of  a  fat  is  described,  and  the  apjDaratus  figured  (compare  Abstr., 
1888,  93).  M.  J.  S. 
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Estimation  of  Urea.  By  K.  A.  H.  ]\roT:Ni:i!  and  J.  SjiiQiisr 
(r/inn.  Cailr.,  JS'.H,  ii,  'J:jO— 231,  from  Centr.  Physiol.,  5,150—152). 
— To  5  c.c.  of  tli(!  nrino  in  a  flask,  5  c.c.  of  a  saturated  solution  of 
barium  chloride  eontnining  5  per  cent,  of  barium  hydroxide  is  added 
also  100  c.c.  of  ether-alcohol  ('2  parts  of  97  per  cent,  alcohol  to  1  part 
of  eth(!r),  and  the  mixture  is  allowed  to  remain  in  the  closed  flask 
until  the  following  flay  ;  the  precipitate  is  filtered  off  and  washed 
with  ethei'-alcohol.  The  ether-alcohol  is  separated  from  tlie  filtrate 
ai<  a  tempel-ature  of  55"  (not  exceeding  G0°),  by  means  of  a  current  of 
air  at  low  pressure  being  passed  tlu'ough  the  liquid.  When  the 
volume  is  reduced  to  25  c.c,  a  little  water  and  .some  magnesia  are 
added,  and  the  evaporation  continued  until  the  distillate  shows  no 
alkaline  reaction.  The  residual  liquid,  measuring  from  15 — 20  c.c, 
is  treated  with  a  few  drops  of  concentrated  suly)huric  acid  and  eviipo- 
r.itcd  on  the  water-bath,  after  which  the  nitrogen  in  it  is  determined 
by  Kjeldahl's  method  and  calculated  into  urea.  J.   W.  L. 

Reactions  of  Cocaine  and  of  Ecgonine.  By  D.  Vitali 
L'Orosi,  14,  1  — 1!»). —  If  a  barely  visible  piirticle  of  cocaine  is  placed 
in  a  poi'celain  capsule,  covered  with  05  to  1  c.c.  of  concentrated 
sulphuric  acid,  stirred  until  .solution  is  complete,  and  a  quantity  of 
potassium  or  sodium  iodate  or  iodic  acid  twice  or  three  times  as  great 
as  that  of  the  cocaine  taken  is  added,  and  the  whole  gently  heated 
with  great  care  on  the  water-bath,  the  liquid  soon  exhibits  striations 
of  a  bright  green  colour,  which,  on  continued  heating,  changes  to 
grass-green,  and  subsequently  into  blue  ;  on  raising  the  temperature, 
the  liquid  becomes  violet,  and  violet  fumes  are  evolved.  This  reac- 
tion is  very  sensitive,  and  is  obtained  veiy  clearly  with  0"00005  gram 
of  the  hydrochloride  ;  with  veiy  careful  working,  000002  gram  of 
the  base  may  be  recognised.  The  action  of  sulphuric  and  iodic  acids 
on  a  large  number  of  alkaloids  has  been  investigated  by  the  author, 
and  from  the  results,  which  are  given  at  length,  it  appears  that 
whilst  many  alkaloids,  as  for  example,  thebaine,  atropine,  chelidonine, 
coridaline,  &c.,  exhibit  highly  characteristic  colour  changes,  only 
caffeine  and  theobromine  give  the  same  sequence  of  chromatics 
effects  when  the  test  is  made  as  described  for  cocaine.  If,  however, 
the  quantity  of  iodic  acid  u.sed  is  not  too  small,  the  greenish  or 
bluish-green  coloration  exhibited  by  these  alkaloids  is  not  followed 
by  any  violet  coloration,  as  in  the  case  of  cocaine.  Traces  of  benzoic 
acid  behave  with  sulphuric  and  iodic  acids  exactly  like  cocaine,  and 
the  behaviour  of  the  alkaloid  is  probably  due  to  its  decomposition  by 
sulphuric  acid  Avith  the  formation  of  some  benzoic  acid.  Ecgonine; 
fives  under  the  same  conditions  a  yellow  coloration,  which  quickly 
changes  to  bright  red,  and  finally  to  brown. 

On  adding  a  drop  or  two  of  a  dilute  sulphuric  acid  solution  of 
potassium  permanganate  (0-5  per  cent.)  to  a  little  cocaine  dissolved 
in  a  few  c.c.  of  concentrated  sulphuric  acid,  a  violet  coloration  is. 
obtained  which  disappears  on  agitation,  and  reappears  on  adding 
more  of  the  reagent.  With  ecgonine,  a  yellow  coloration  is  given  by 
the  first  few  drops  of  the  reagent,  and  subsequent  additions  produce  a. 
violet  coloration,  which  is  more  stable  than  that  obtained  with  cocaine. 
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A  solution  o£  iodine  in  potassium  iodide  affords  a  ready  means  of 
distingaishing  cocaine  from  ecgonine.  With  the  former,  a  reddish- 
brown  precipitate  is  formed,  consisting  of  microscopic,  perfectly 
spherical,  black  globules ;  ecgonine  likewise  yields  a  reddish-brown 
precipitate,  which,  however,  becomes  crystalline  in  a  few  minutes, 
forming  microscopic  tufts  of  reddish-yellow,  rhombic  tables  or  prisms. 
No  crystallisation  is  obtained  if  the  dilution  of  the  solution  is  more 
than  500  to  1.  Ecgonine  may  be  recognised  by  this  test  in  the 
extracts  from  animal  remains  ;  urine  must,  however,  be  tested  directly 
by  placing  a  drop  on  a  glass  slip,  adding  one  or  two  drops  of  the 
reap'ent,  allowing  it  to  evaporate  almost  to  dryness,  and  examining 
under  tbe  microscope.  The  urine  must  contain  at  least  1/600  of 
eco-onine.  Fi-om  further  experiments  made  by  the  author,  it  appears 
til  at  cocaine  is  not  affected  by  prolonged  contact  with  putrefying 
animal  remains,  and  that,  when  taken  internally,  it  is  almost  entirely 
decomposed  within  the  system,  only  a  very  small  proportion  passing 
into  the  urine.  S.  B.   A.  A. 

Anunonium  Selenite  as  a  Reagent  for  Alkaloids.  By  A.  J. 
Fkrreira  da  Silva  (Compt.  rend.,  112,  1266 — 1268). — The  reagent  is 
prepared  by  dissolving  1  gram  of  ammonium  selenite  in  20  c.c.  of 
concentrated  sulphuric  acid. 

Atropine,  no  coloration.  Aconitine,  no  immediate  change  ;  after 
20  minutes,  very  slight  rose  coloration.  Berherine,  greenish-yellow 
coloration,  becoming  very  brown,  then  rose  at  the  edges  and  violet  in 
the  middle,  and  after  half  an  hour  wine-red,  persisting  for  thi'ee 
houi's.  Brucine,  rose  or  reddish  coloration,  becoming  pale-orange ; 
after  half  an  hour,  amber  colour  with  no  precipitate ;  no  further 
change.  Caffeine,  no  coloration ;  after  three  hours,  reddish  tint  and 
slight  precipitate.  Cinclionidine,  no  reaction.  Cinchoniue,  no  reac- 
tion. Cocaine,  no  perceptible  coloration  or  precipitate  after  half  an 
hour ;  after  three  hours,  same  result  as  with  caffeine.  Gurariiie, 
slight  violet  coloration,  becoming  reddish  after  some  time  ;  no  pre- 
cipitate after  three  houi's.  Belpiiine,  slightly  reddish  coloration, 
changing  to  violet-red ;  no  precipitate  after  three  hours.  Digitaline, 
no  immediate  coloration ;  after  half  an  hour,  yellowish  ;  after  three 
bours,  reddish  precipitate.  Eserine,  lemon-yellow  coloration,  becom- 
ing orange  ;  paler  after  three  hours.  Morphine,  very  bright  greenish- 
blue  coloration  ;  after  half  an  hour,  yellowish-maroon,  with  no  preci- 
pitate ;  after  three  houi-s,  brown-maroon,  with  no  precipitate.  Nar- 
cotine,  bluish  coloration,  becoming  violet  and  afterwards  reddish ; 
after  half  an  hour,  beautiful  reddish  colour,  and  no  precipitate  ;  after 
three  hours,  slight  red  precipitate.  Narceine,  yellowish-green  colora- 
tion, be(;oming  brownish,  and,  after  half  an  hour,  reddish;  distinct 
red  precipitate  after  two  or  three  hours.  Papaoerine,  bluish  colora- 
tion, becoming  bottle-green,  dull  yellowish-green,  blue-violet,  and 
tinally  red ;  slight  bluish  precipitate.  Pilocarpine,  no  reaction. 
Solanine,  canary-yellow,  changing  to  brown ;  after  half  an  hour,  a  rose 
ring  ;  after  three  hours,  red- violet.  Saponine,  yellowish  coloration, 
becoming  reddish  ;  indistinct  reaction.  Senecjine,  slight  dull-yellow 
coloration  ;  after  three  hours,  reddish.    Veratrine,  indistinct  yellowish 
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coloration,  sometimes  with  a  green  tinge,  becoming  yellow  after  half 
an  hour;  after  three  hours,  red  precipitate  and  indistinct  yellowish 
liquid. 

The  colorations  and  precipitates  are  not  due  merely  to  the  reducing 
power  of  the  alkaloids,  as  Lafon  supposes,  for  narceine  produces  a 
much  more  rapid  precipitation  of  selenium  than  does  morphine, 
although  the  latter  is  the  more  powerful  reducing  agent  of  the  two. 

C.  H.  B. 

Extraction  of  the  Colouring  Matter  of  Wines.  By  L. 
HuiiOUNEXQ  U.  rharni.  [5],  24,  51—53). — A  10  per  cent,  solution  of 
tartaric  acid  is  neutralised  with  a  slight  excess  of  ammonia ;  to  this  is 
added  normal  lead  acetate  until  the  lead  precipitate  just  begins  to  be 
permanent.  After  a  time,  this  solution  is  filtered  and  added  to  the 
wine,  previously  neutralised  by  ammonia,  as  long  as  a  precipitate 
forms.  This  precipitate  is  washed,  suspended  in  a  small  quantity  of 
80'^  alcohol,  and  a  15  per  cent,  solution  of  sulphuric  acid  added  drop 
by  drop,  excess  being  avoided.  The  solution  takes  an  intense  red 
colour,  and  lead  sulphate  is  pi-ecipitated,  which  is  filtered  off  after 
some  hours.  To  the  alcoholic  solution  is  added  about  20  times  its 
volume  of  watex',  when  almost  the  whole  of  the  colouring  matter  is 
precipitated;  this  is  collected,  Avashed,  and  dried  at  a  low  temperature. 
To  purify  the  product,  it  is  dissolved  in  alcohol,  and  evaporated  in  a 
vacuum  over  sulphuric  acid.  The  colouring  matter  of  berries  and 
flowers  used  to  falsify  wine  can  also  be  isolated  l)y  this  method. 

J.  T. 

Method  of  Detecting  Artificial  Coloration  in  Wine.  By  G. 
Patasogli  (L'Orosi,  14,  o7 — 47). — If  a  thin  film  of  transparent, 
colourless  gelatin  is  immersed  in  the  sample  of  wine  for  10  to  15 
minutes,  and  dried  by  pressure  between  filter  paper,  it  remains 
colourless  if  the  wine  is  genuine,  but  acquires  a  distinctive  tint  if  any 
artificial  colouring  matter  is  present.  When  the  stained  films  are 
treated  with  sodium  carbonate,  stannous  chloride,  or  copper  acetate, 
they  undergo  further  changes  of  colour  by  which  the  common  dyes 
may  be  distinguished  from  each  other.  The  presence  of  small  quan- 
tities of  coal-tar  colours  may  be  readily  detected  by  this  method, 
which,  however,  is  less  sensitive  to  colouring  matters  of  vegetable 
origin.  For  the  latter,  the  followang  method  is  proposed  : — 2  or  3  c.c. 
of  a  10  per  cent,  solution  of  lead  nitrate  is  added  to  15  c.c.  of  the 
wine,  the  mixture  filtered,  and  the  precipitate  on  the  filter  covci'ed 
with  the  solution  of  lead  nitrate ;  when  this  has  run  through,  it  is 
treated  on  the  filter  with  6  to  8  c.c.  of  a  saturated  solution  of  borax. 
A  turbid  filtrate  passes  through,  w^hich  yields  a  colourless  solution  on 
refiltration  if  the  wine  is  either  pure  or  only  contains  extract  of  log- 
wood or  brazilwood,  or  very  small  quantities  of  extract  of  hollyhock 
(Althea  ros&a)  or  of  bilberry  (Vaccinium  nnirtillus) .  An  addition  of 
15  c.c.  of  the  borax  solution  is  also  made  to  the  wine  filtered  oft"  from 
the  lead  nitrate  ;  the  liquid,  after  separation  of  the  precipitate,  remains 
colourless  if  the  wine  is  pure,  or  only  contains  the  colouring  matters 
just  mentioned. 

Loti-vvood  and  brazilwood  are  specially  tested  for  by  agitating  10  to 
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15  c.c.  of  -vvine  with  dilnte  sulphuric  acid  (2  c.c.)  and  mang-ariese 
dioxide  (4  grams),  filtering,  and  treating  the  straw-coloured  filtrate 
with  stannous  chloride.  If  the  above-mentioned  dyes  are  present, 
tlie  liquid  becomes  red.  The  presence  of  the  colouring  mattei- 
of  hollyhock  or  bilberry  is  detected  by  comparing  the  colour  of  a 
mixture  of  10  c.c.  of  the  sample  and  90  c.c.  of  a  solution  of  sodium 
hydrogen  sulphite  with  that  of  10  c.c.  of  a  pure  wine  of  the  same 
depth  of  colour  as  the  sample  and  90  c.c.  of  sulphite.  The  presence 
of  the  adulteration  is  indicated  by  a  diminution  in  the  intensity  of 
the  colour.  Full  tables  are  given  for  the  discrimination  of  the  colours 
absorbed  by  the  gelatin,  and  of  the  colours  produced  in  the  boracic 
liquids  in  cases  of  sophistication.  S.  B;  A.    A. 

Assay  of  Indigo.  By  F.  Voeller  {Zeit.  ang.  Chem.,  1891,  110 — 
111). — Processes  based  on  oxidation  with  potassium  permanganate; 
hydi"ochloric  acid  and  chloride  of  lime  ;  sulphuric  acid  and  potassium 
dichromate,  &c.,  do  not  give  satisfactory  results,  as  commercial 
indigo  usually  contains  other  organic  matters  (oxalic  acid  has  even 
been  employed  as  an  adulterant)  ;  besides  it  is  a  very  difficult  matter 
to  properly  notice  the  end-reaction  when  titrating.  The  same  foreign 
matters  also  interfere  with  the  accuracy  of  i-eduction  processes,  such  as 
Pugh's,  witb  ferrous  sulphate  and  sodium  hydroxide,  or  Fritsche's, 
with  glucose,  alkali,  and  alcohol,  whei'e  the  object  is  to  reduce  the 
indigo-blue  to  indigo-white,  and  to  finally  reoxidise  this  to  the  blue 
compound.  Berzelius  found  that,  besides  indigo-blue  and  some 
mineral  matter,  the  commercial  product  contains  three  other  sub- 
stances, which  he  called  indigo-gluten,  indigo-red,  and  indigo-brown. 
The  first,  which  is  soluble  in  dilute  acids,  bears  some  resemblance  to 
vegetable  casein,  and  is  precipitated  from  its  solution  by  alcohol  and 
tannin.  The  second,  which  is  mostly  met  with  in  samples  pre- 
pared by  the  lime  process,  is  soluble  in  alkalis,  whilst  the  third  is 
soluble  in  hot  alcohol.  Berzelius'  process  for  the  assay  of  commercial 
indigo  is  to  first  extract  the  sample  with  hydrochloric  or  acetic  acid, 
then  with  alkali,  and  finally  with  hot  alcohol  and  water,  when  a  fairly 
pure  indigo-blue  will  be  obtained.  The  author  has  improved  the 
process  by  estimating  the  nitrogen  in  the  purified  product  by  Kjel- 
dahl's  method,  and  calculating  from  this  the  percentage  of  pure 
indigo-blue,  by  multiplying  by  the  factor  9"36.  After  verifying  the 
accuracy  of  the  process  on  a  sample  of  sublimed  indigo,  he  analyses 
the  crude  product  as  follows  : — The  washings  with  acid,  soda,  alcohol, 
and  hot  water  are  performed  in  a  perforated  platinum  crucible, 
closed  with  asbestos,  and  connected  with  a  filter  pump.  The  asbestos 
containing  the  indigo-blue  is  then  boiled  with  sulphuric  acid  and  a 
drop  of  mei'cury,  and  the  ammonia  so  produced  estimated  as  usual. 

L.   DE   K. 
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Acetvlimidomethvlene  ethylene  bisulph- 
ide, 894. 
Acetyliodobenzene,  684,  830. 
Acetylisocyanic  acid,  282. 
Acetvlmetahydroxybeuzenylamidoxime, 

meta-,  699*. 
Acetylmetahydroxybenzonitrile,  699. 
Acetvlmetlivlindazole,  [2' :  3'],  1377. 
Acetylmcthylisiudazole,  [l':3'l.  1376. 
Acetylmethylortho-xylidine,  1203. 
Acetylniethyloxiraidoacetic  acid,  41-5. 
Acetylnaphthylglycollic  acid,  ;3-,  729. 
Acetvlorthamidacetophenoneoxime, 

1377. 
Acetylorthamidobenzophenone,  1 378. 
Acetylorthonitrobenzylparatoluidine, 

reduction  of,  72G. 
Acetylorthonitrohydroxyazobenzene, 

1211. 
Acetylparachlorobenzophenones,  314. 
Acetylparahydroxybenzenylamidoxime, 

700. 
Acetylparatolueneazophenol,  1210. 
Acetylparatoluenehydrazophenol,  1210. 
Acetylparatolyl  phenyl  ketoxime,  ;3-,  68. 
AeetyljientachlorobutjTic  acid,  dichloro- 

bromo-,  691. 

trichlor-,  691. 

Acetylplienylhydrazonephthalaldehydic 

acid,  1371. 
Acetylphenylisindazole,  [l':3'],  1378. 
Acetylpropionyl-aj3-phenylhydrazacet- 

oxime,  1116, 
Acetylpseudocumeneazophenol,  1210. 
Acetylpseudocumenehydrazophenol, 

1211. 
Acetyltetrachlorometahydroxybenzoic 

acid,  710. 
Acetylthiophenaldoxime,  /3-,  444. 
Acetyltrichlorocrotonic    acid,    dichlor-, 

690. 
Acetyltrimethylene,  action  of  hydrogen 

bromide  on,  Teaxs.,  876. 

hydrolysis  of,  Teaxs.,  876. 

reduction  of,  Teax's..  874. 

Acetyltritnethylenecarboxylic  acid, 

oxime  of,  Teax'S.,  867. 

preparation  of,  Tbax'S.,  863. 

reduction  of,  Teaxs.,  870. 

Acetyltriniethyleneoxime,  Teaxs.,  865. 
Aeidimetric     solutions,      standardising, 

959. 
Acidimetiy,  potassium  iodate  as  original 

standard  for,  614. 
Acids,  aromatic  carboxylic,  new  method 

of  obtaining,  565. 
unsaturated,  preparation  of, 

1225. 
basicity    of,    deduced   from    their 

electrical  conductiyity,  031,  632. 
bibasic,    electrolytic    synthesis  of, 

1192. 
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Acids,  bibasic,  solid,  relations  of  tbe 
bents  of  combustiou  of,  to  tbose  of 
tbe  gnseovis  bydrooarbons,  252. 

fatty,  determination  of  tbe  struc- 
ture of,  by  broniination,  1180. 

fr(?e,  estimation  of,  in  fodder, 

770. 

in  butter,  estimation  of,  868. 

influence  of,  on  gaseous  meta- 
bolism, 3  45. 

syntbesis   of,    in  tbe  animal 

organism,  757. 

tbermocbemistry  of,  11. 

a^-balogenised,     de-lialogenisation 

of  etbyl  salts  of,  1184. 

iodomctric,  estimation  of,  360. 

isomeric  organic,    and   tbeir  salts, 

electrical  conductivities  of,  375. 

ketonic,  action  of  jilicnylbydraziue 

and  bydroxylamine  on,  711. 

/3-ketonic,  action  of  bvdroxvlamine 

on,  730. 

preparation  of  etbereal  salts 

of,  1185. 

mineral,  action  of,  on  lactic  and 

butyric  fermentations,  488. 

molecular     conductivity     of,      in 

various  solvents,  1308. 

of  tbe  acetic  series,  vapour  pressure 

of,  060. 

of  tbe  fumaric  series,  1220. 

organic,  action  of  ammonia  on  tbe 

etbereal  salts  of,  Trans.,  743. 

action  of  nitriles  on,  400. 

action  of,  on  saliA'ary  diges- 
tion, 502. 

action    of     pbosj^borus     tri- 

cbloride  on,  170. 

affinity  (dissociation)  con- 
stants of.  257. 

• bibasic,  tbermocbemistry  of, 

068. 

effect  of,  on  tbe  digestion  of 

proteids,  751. 

•  beats  of  dissolution  and  solu- 
bility of,  in  various  alcobols,  1314. 

isomeric,  electrical  conduc- 
tivity of,  517. 

unsatiirated,  addition  of  tbe  ele- 
ments of  alcobol  to  tbe  etbereal  salts 
of,  Teans.,  468. 

intramolecular     cbange     in, 

452. 

volatile  fatty,  amount  of,  in  rancid 

butter,  130. 

Aconine,  Thans.,  286. 

Aconitic  acid,  action  of  pbospborus 
pentacbloride  on,  178. 

syntbesis  of,  424. 

Aconitine,  01. 

aurocbloride,  Tkans.,  278. 


Aconitine,  crystalline,  properties  of, 
Tkaxs.,  276*. 

crystallograpbical     cbaracters    of, 

Trans.,  288. 

effect  of  beat  on.  Trans.,  282. 

gold  cbloridc.  Trans.,  279. 

reaction  for,  1562. 

specific  rotation  of,  Trans.,  281. 

Aconitum  napeUus,  crystalline  alkaloid 
of,  Teans.,  271. 

Acraldebyde,  action  of  alcobol  on,  285. 

Acridines,  new  class  of,  210. 

Adbesion  at  tbe  freezing  point,  969. 

Adiporaalic  acid,  174,  175. 

Adonin,  1501. 

Adonis  amnrensis,  glucoside  from,  1501. 

Affinity  and  magnetism,  connection  be- 
tween, 1146. 

and  partition  coefficients  in  im- 
miscible solvents,  1148. 

coefficients,  detennination  of,  796. 

constants  of  organic  acids,  257. 

— —  of  or^fanic  bases,  638,  1140. 

Aguilarite,  1327. 

Air  and  carbonic  anbydride,  compres- 
sibility of  mixtures  of,  253. 

and  bydrogen,  compressibility  of 

mixtures  of,  634. 

estimation  of  carbonic  anbydride 

in,  1200. 

gravimetric  composition  of,  1416. 

Priestley's   metbod  of   estimating 

oxyjien  in,  362. 

Air-pump,  automatic  mercury,  640. 

glass,  1414. 

Alanine,  condensation  of,  witli  benzene- 
sulpbonic  cbloride,  202. 

Albite  from  Pouzac,  Hants -Pyrenees, 
408. 

• from  Sigtero,  1438. 

Albumin,  bebaviour  of,  wben  heated 
witb  water  or  acids  under  pressure, 
1260. 

decomposition  of,  in  fasting,  1524. 

detection    of,  in   bacterial   urines, 

136. 

egg,  action  of  glycerol  on,  589. 

crystalline,  1122. 

free  from  asb,  477, 1268. 

effect  of  increased  muscle  activity 

on  tbe  decomposition  of,  1524. 

formation  of  carbamide  from,  95. 

Harnack's  asli-free,  477, 1268. 

in  urine,  volumetric  estimation  of, 

627. 

new  test  for,  136. 

optical   estimation   of,    in     urine, 

1403. 

seat  of  tbe  regeneration  of,  from 

peptone,  234. 
Albumins,  action  of  alcobols  and  alde- 
hydes on,  947. 
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Albumoses,  action  of  alcohol:?  and  alde- 
liydes  on,  947. 

pathological  significance  of,  761. 

-AJeaptonuria,  1128. 

Alcohol  and  ■water,  solubility  of  some 

substances  in  a  mixture  of,  79 1. 
compound    of,    with    sodium    bi- 
sulphide, 1170. 

conversion   of.    into    aldehyde    bj 

"  champignon  du  muguet,"  854. 

crude,  purification  of,  997. 

denaturisedj  estimation  of  acetone 

in,  11-42. 

detection   and    estimation    of,    in 

corpses,  118. 

estimation  of.    bv  oxidation   with 

potassium  dichromate  and  sulphuric 
acid.  TsAXS.,  93. 

estimation  of  the  impurities  in,  by 

Rose's  method,  1555. 
influence     of.    on    proteid    meta- 
bolism, 1272, 
Alcohols,  action  of,  on  animals,  1393. 

action  of  propaldehyde  on,  284. 

diliydric,     derived     from    isobut- 

aldehy'de,  31. 

estimation  of,  in  brand v  and  spirits, 

503. 

fatty,  action  of  iodine  on,  656. 

higher,  in  commercial  spirits,  origin 

of,  813. 
production  of,  in  fermenta- 
tion, 411. 

metallic  derivatives  of,  656. 

Aldehyde.     See  Acetaldehydc. 
Aldehyde-ammonia,  action  of,  on   ani- 
mals, 1393. 
Aldehyde-blue,  1071. 
Aldehyde-green,  1070. 

constitiition  of,  1072. 

Aldehydes,  action  of,  on  thioamides,  831. 

action  of  zinc  and  ethvl  chloracetate 

on,  169. 

aromatic,    and    aromatic    amines, 

condensation  products  of,  50. 

behaviour    of,     with     orthanudo- 

phenols,  1363. 

compounds  of  camphor  with,  1498. 

estimation  of,  in  brandv  and  spirits, 

503. 

Gayon's  reaction  for,  1142. 

oximes  of,  443. 

potassium     mercuro-iodide     as     a 

reagent  for,  624. 

thio-,  isomerism  of,  1008. 

unsaturated,      action     of    hydro- 
cyanic acid  on.  37. 
Aldehydobenzoic  acid,  meta-,  1346. 

ortho-,     action    of    orthodi- 

amines  on,  746. 

para-,  1346. 

Aldoximes,  193. 


Aldoximes,  action  of  nitric  peroxide  on, 
316. 

configuration    of    stereoisometric, 

439. 

Algarobilla.  tannin  of,  918. 
Alicyclic  homology,  1097. 
Alizarin,  a-amido-,  1077. 

o-nitro-,  1077. 

-ilizarin-blue,    hvdroxv-derivatives    of, 

1382. 

oxidation  of,  1240. 

Alizarin-blue-green,  1382. 
Alizarin-bordeaux,  935. 
Ahzarincyanin  E,  935. 
Alizarin-green,  1383. 

oxidation  of,  1240. 

Alizarin-indigo-blue.  1383. 

Alizarinsidphonic  acids,  934. 

Alkali,   estimation   of  small   quantities 

of.  11.36. 
halides  and  oxides  of  the   heavy 

metals,  action  between,  1413. 
hvclroxides,  detection  of  traces  of, 

364.' 

metals,  spectra  of  the,  137. 

salts,  influence  of  the  hydroxides 

on  the  solubility  of,  1318. 
Alkalimetric    solutions,    standardising, 

959. 
Alkalimetry,  potassium  iodate  as  original 

standard  for,  614. 
Alkaline  earths,  estimation  of  the  per- 
oxides of,  245. 
Alkalis,  iodometric  estimation  of,  360. 
Alkaloid,  crvstalline,  of  Aconitum  napel- 

•  Ills.  Tkan's.,  271. 
formed   in  the  cultivation  of  the 

swine  fever  bacillus.  476, 

from    Chrysanthemum    cineraria- 

folinm.  333. 

from       Tylophora       asthmatica, 

1266. 

new,    from     Conium     maculatum, 

1119. 
Alkaloids,  ammonium  selenite  as  a  re- 
agent for,  1562. 
detection    and    estimation   of,    in 

corpses,  119. 
from  plants  growing  in  the  Dutch 

Indies,  334. 
from    the   roots    of    Sanguinaria 

canadeiisis   and    Chelidonium    majus, 

843. 
from    the    seeds    of    Delphinium 

staph  isapria,  842. 

of  belladonna,  748. 

of  Chelidonium  majus,  229,  843. 

of  Cori/dalis  cava,  1266. 

of  Sabadilla  seeds,  844. 

of  the  areca  nut,  94,  1520. 

of  the  rhizome  of  Veratrum  album, 

87,  230. 
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Alkaloids,  total,  estimation  of,  in  cin- 
chona bark,  1402. 

Alkanna  root,  detection  of  the  colouring; 
matter  of,  372. 

Alkyl  iodides,  action  of, on  acetoacetates, 
796. 

action  of,  on  sodium  deriva- 
tives of  phenols  and  cre.sols,  796. 

Alky  lallvlscniithiocarbazides,  conversion 
of,  into  isomeric  bases,  548. 

Alkylammonium  chlorides,  dissym- 
metry and  optical  activity  of,  1002. 

Alkyl-compounds  of  cadmium  and  mag- 
nesium, 682. 

Alkylisoaldoximes,  additive  compounds 
of,  1477. 

Alkylisophthalic  acids,  1064. 

Alkyloxides  of  sodium,  oxidation  of,  by 
atmospheric  oxygen,  1332. 

preparation  of,  657. 

Alkylpyridylammonium  salts,  reduction 
of.  1388. 

Alkylthiosinamines,  conversion  of,  into 
isomeric  bases,  548. 

Alkyltricarballylic  acids,  synthesis  of, 
546. 

Allanite,  155. 

Allantom,  thermochemistry  of,  1448. 

AUocinnamic  acid,  832. 

condensation  of,  with  phenols, 

1484. 

Alloisomerism,  1184. 

Allomucic  acid,  1193. 

Alloxan,  thermochemistry  of,  1448. 

Alloxantin,  thermochemistry  of,  1448. 

Alloxazine,  1341. 

Alloys,  electrical  resistance  of,  5. 

melting  point  of  certain,  643. 

new  method  of  making,  805. 

ternary,  267,  1158. 

triple,  of  gold,  cadmium,  and  tin, 

freezing  points  of,  Thaxs.,  936. 

AUyl  alcohol,  1442. 

and  methylbenzenes,  conden- 
sation products  of,  1462. 

fluoride,  409. 

tribroniide,    molecular    refraction 

and  dispersion  of,  Teans.,  295. 

AUylacetic  acid,  dibromo-,  1453. 

molecular  refraction  and  dis- 

]icrsion  of,  Trans.,  295. 

Allylanisoil,  ortho-,  molecular  refrac- 
tion and  dispersion  of,  Thans.,  295. 

AUylbenzene  and  propenylbenzene  de- 
rivatives, discrimination  between,  551. 

Allylbenzylthiocarbamide,  Teaks.,  559. 

Allylhydrastamide,  93. 

Allylhydrasteine,  93. 

Allylhydrastimide,  93. 

allyl  iodide,  94. 

AUylhydrastine,  93. 


Allylphenvlliydrazonephthaldehydic 

acid,  1371.' 
Allylthiocarbimide,    copper    compound 

of,  818. 
Allylthiouramidocinnamic  acid,  ortho-, 

198. 
Alumina  and  iron  oxide,  estimation  of, 
in  phosphates,  114,  1138. 

estimation  of,  in  bread,  114. 

estimation  of,  in  phosphates,  501, 

963. 
estimation  of,  in  phosphatic  ma- 
nures, 245. 

estimation  of,  in  sodium  aluminate, 

365. 

separation   of    ferric   oxide   from, 

1293. 

Tolumetric  estimation  of,  365. 

Aluminium,  action  of  nitrosyl  chloride 
on,  Traxs.,  659. 

and  iron  oxides,  alcohol  method  of 

estimating,  in  phosphates,  1138. 

:  bromide  and  chloride,  rationale  of 

reactions  in  the  presence  of,  182. 
. chloride,  melting  point  and  crys- 
talline form  of,  1426. 

detection  and  estimation  of  small 

quantities  of,  in  iron  and  steel,  501. 

electrometallurgy  of,  525. 

estimation   of,    in    rock    analysis, 

768. 

estimation  of,   in  the  commercial 

metal,  114. 

fluoride,  dissociation  of,  806. 

fused,  electrolysis  of,  152. 

influence  of,  on  the  freezing  point 

of  gold,  1161. 

oxide,   solubility  in  carbonic  acid 

water,  151. 

phosphate,  151. 

solubility  of,  in  acetic  acid, 

114. 
salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Trans.,  595. 

selenites,  262. 

Alunite  from  Colorado,  1328. 
Amalgams,  986. 

change  of  property  of,  by  repeated 

fusion,  8. 

electrolytic   estimation   of   metals 

as,  1553. 
Atnauita  mappa,  sugars  in,  103. 

pantherina,  fat  of,  1285. 

Amarantite  from  Chili,  274. 
Amarylline,  1122. 

AmariiUis    belladonna,    alkaloid    from, 
1122. 

formosissima,  alkaloid  from,  1122. 

Amethylcamphopheuolsulphonic     acid, 

324. 
Amides,  acid,  action  of  acid  chlorides 
on,  57. 
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Amides,  aromatic,  reduction  of,  5G1. 

— physiological  action  of,  1282. 

Amidines,  60. 

Amido-acids,  condensation  products  of, 
■with  benzenesulphonic  chloride,  202. 

Amidoazo-conipounds,  crvoscopic  ex- 
periments with,  1211. 

ortho-,  derivatives  of,  839. 

Amido-derivatives,  action  of  nitrous 
acid  on,  292. 

Amido-grouji,  displacement  of  halogens 
by,  36. 

reagent  for,  49. 

Amidosulphime  dithiocarbamidosulph- 
inites,  557. 

Amidoximes,  538,  697. 

sidphur  derivatives  of,  557. 

Amines,  action  of  picric  acid  chloride 
on,  in  presence  of  alkali,  Tbaxs., 
714. 

aromatic,  and  aromatic  aldehydes, 

condensation  products  of,  50. 

colour  reactions  of,  433. 

nitration  of,  692. 

tertiary,  action  of  phosphorus 

chloride  on,  435. 

action  of  sclenyl  chlor- 
ide on,  696. 

fattv,    halogen     derivatives     of, 

1472. 

parafBnic,    action    of    water    on 

normal  salts  of,  797. 

phenylsulphonic    chloride,    as    a 

reagent  for,  49. 

secondary,    action    of,   on   imido- 

ethers,  37. 

aromatic,  action   of  thionyl 

chloride  on,  74. 

Ammelidoacetic  acid,  163. 
Ammonia,  action  of  picric  chloride  on, 
Tea>-s.,  715. 

combination   of,    -with    chlorides, 

643. 

diffusion  of,   through   ■water   and 

through  alcohol,  1147. 

molecular  refraction  and  disper- 
sion of,  in  solution,  Thaxs.,  595. 

Ammoniacal   compounds,   effect   of,    on 

hepatic  glycogen,  1527. 
Ammonium  acetate,  magnetic  rotatory 

power  of  solutions  of,  Traxs.,  984. 
chloride,  dissociation  of,  1415. 

vapour    deusiiv    of,    1407, 

Peoc,  1891,  2. 

fluoroxymolybdates,  18. 

formate,  magnetic  rotatory  power 

of  solutions  of,  Teans.,  982. 

nitride,  525. 

nitrite,  catalvtic  decomposition  of, 

16. 
— —  nitroethane,  Tra>'s.,  412. 
permolybdate,  988. 


Ammonium  persulphate.  Trans.,  777. 

propionate,      magnetic      rotatory 

power  of  solutions  of.  Trans.,  985. 

pyrosidphite,  151. 

• —  rhodium  nitrite,  809. 

salts    and     nitrates    as    manures, 

1545. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Trans.,  595. 

value  of,  as  food  for  fer- 
ments and  other  plants,  1135. 

thiophospliate,  1238. 

litanofluoride,    normal,    action    of 

ammonia  on  solutions  of,  271. 

tungstovanadates,  18. 

Ammonium-compounds,  substituted, 
736, 1247. 

asvminetry  of  nitrogen 

in,  Proc,  1891,*39. 

Amphibole,  artificial  formation  of,  887. 

Amphiholitc  from  Habendorf,  in  Silesia, 
23. 

Amyl  alcohol,  the  fourth  primary, 
998. 

formate,  molecular  refraction  and 

dispersion  of.  Trans.,  295. 

Amylamine  carbonyl  chloroplatinite 
hydrochloride,  1163. 

Aniylamines,  169. 

Amyl-derivatives,  active,  281. 

Amylene,  action  of  chlorine  on,  534. 

action  of  phosphorus  pentachloride 

on,  534. 

action  of   potassium   cyanide   on 

halogen  derivatives  of,  161. 

halogen  derivatives  of,  533,  809. 

hydrobromide,     dissociation     of, 

under  low  pressures,  970. 

molecular  refraction  and  disper- 
sion of.  Trans.,  295. 

nitrosate,  decomposition  of,    ■with 

sodium  ethoxide,  1005. 

— — derivatives  of,  1004. 

Amylenenitrolamine,  1004. 

Amylenenitrol-a-naphthylamine,  1005. 

Amylenenitrolorthamidoquinoline, 
1005. 

Amylenes,  action  of  bromine  on,  810. 

Amylhexylquinoline,  amido-,  1104. 

nitro-,  1104. 

Amylpseudothiosinamine,  549. 

Amylthiosinamine,  549. 

Amyrin,  a-  and  ^-,  165. 

acetates,  165. 

benzoates,  166. 

brom-a-,  and  its  acetate,  166. 

brom-3-,  and  its  acetate,  166. 

Analysis,  elementary,  by  an  electro- 
thermal method,  621. 

new  potiish  apparatus  for,  621. ' 

microchemical   mineral,   reactions 

for,  766. 
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Analysis,  qiialitativp,  dry  reactions  in, 

959. 
Anetho'i'l,  action  of  li^hl.  on,  1347. 
Ansolic  acid,  action  of  bromine  on,  39. 
Anliydroacctonejjhenantbraquinone, 

Tkavs.,  105. 
Anliydi'oacetvlorthaniidobenzamidc, 

nitro-  and  cliloro-derivatiTes  of,  SI. 
Anhydroaconitine,  formation   and  pro- 

pcrtic<»  of,  TiiANS.,  283. 

gold  cbloridc,  TitAys.,  285. 

Anliydroaldolpararosanilinc       liydro- 

cbloridc,  1U7I. 
AnlivdroccKoninc  dibromide,  derivatives 

of",  65,  66. 
liydrocbloridc,  action  of  hydrogen 

bromide  on,  94. 
Anliydrogeraniol,  655. 
Anbydrotimboiii,  939. 
Anbydrotricarballylic  acid,  680. 
Anilguanidine,  1471. 

action  of   etlivl   acetoacetate    on, 

1472. 

Anilidcs,  ])l>y.siological  action  of,  1282. 
Anilidoacridincs,  1232. 
Anilidoacridylhenzoic  acid,  1234. 
Anilidobcnzanilide,  metanitropara-,  305. 
Anilidobenzoic     acid,     metanitro-orth-, 

304. 
Anilidobenzonitrile,      metanitro-ortlio-, 

305. 

metanitropara-,  305. 

Anilidodichlorhydroxyqninoline,  1250. 
Anilidot'ormylcauiphor,  575. 
Anilidoglutaranil,  j8-,  741. 
Anilidoglutaric  acid,   condensation  pro- 

dncts  of,  567. 
Anilidohydroxycbloretlioxvquiuone, 

904. 
Anilidoisonaplithylrosiuduliue,  1044. 
Anilidomethylacridine,  1233. 
Anilidonaphthaquinonedianil,  1045. 
.Vnilidopalmitic  acid,  a-,  821. 
AnilidophenyJaeridine,  1233. 
Anilidopropylphthalimide,  1473. 
Anilidoquiiiolinequiuoneanilide,    clilor-, 

1251. 
Anilidostearic  acid,  a-.  1336. 
Anilidotricarballylic  acid,  680. 
Anilidotrichloroketodihydroquinoline, 

1251. 
Aniline,  action  of,  on  arsenic  chloride 

and  bromide,  901. 

action     of     picric    cliloride     on, 

Tkaxs.,  715. 

action    of    sidphur    chloride    on, 

1202. 

allocinnamate,  832. 

combinations  of  metallic  sulphites 

Tvith,  1030. 

compounds     of,    -with     mercuric 

cliloride,  1030. 


Aniline,  hydrofluoride,  metanitro-,  554. 

metabromoiiaranitro-,  565. 

metachlor-,  sulphonation  of,  1489. 

parachlor-,  sulphonation  of,  148S. 

poisoning  by,  853. 

sclenite,  393. 

symmetrical  dinitro-,  1030. 

t'hionyl-,  310. 

Aniline-bases,   crvsoscopic   experiments 

with,  1211. 
Aniline-carbonvl-chloroplatinite  hydro- 
chloride, 1163. 
Anilpyruvic  acid,  1054. 
Aniluvitonic  acid,  oxidation  of,  1092. 
Animal  organism,  action   of  yeast   on, 

237. 

fate  of  morphine  in,  479. 

synthesis  of  fatty   acids  in, 

757. 

tissues,  electrolysis  in,  597. 

estimation  of  mercury  in,  962. 

Animals,    action    of    definitely    related 

chemical  compounds  on,  1280,  1393. 
idiosyncrasy  of   certain,  with   re- 
gard to  phenol,  762. 

respiratory  exchanges  in,  592. 

Anisaldehyde       and        paranitrobenzyl 

cyanide,  condensation  of,  208. 
orthochlor-,    production    of,   from 

paranitrotoluene,  703. 
Anisaldoxime,  orthochlor-,  704. 
Anisic  acid,  orthochlor-,  704. 
Anisodichlorhydrin,  708. 
Anisoil       hydrochloride,      metaparadi- 

amido-,  431. 
Anisonitrile,  712. 
Anisyl  bisulphide,  1051. 
Anisylmercaptan,  1051. 
Anniversary  meeting,  Traxs.,  435. 
Anthochroite  and  violan,  identity  of,  407. 
Anthophyllite    from    FrankUn,   North 

Carolina,  529. 

from  the  Lizard,  276. 

Anthracene,  action   of  nitric   acid   on, 

Tbans.,  634. 

boiling  point  of,  1240. 

convei'sion   of    cinnamene   deriva- 
tives of  aromatic  hydrocarbons  into, 

207. 

ethyl  nitrate,  Tra:^s.,  643. 

action    of    hydrogen 

iodide  on,  Trai>s.,  647. 

. methyl  nitrate,  Tbans.,  648. 

Anthranilic  acid,  1217. 
Anthrapurpurin,  convei'sion   of  anthra- 

quinone-)3-disulphonic  acid  into,  934. 
Anthraquinone,     formation     of,     from 

ortliobenzoylbenzoic     acid,     Teans., 

1012. 
Anthniquinonedisulphonic  acids,  a-  and 

/3-,  conversion  of,  into  flavopurpurin 

and  anthrapurpurin,  934. 
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Autliraquinone-senes,  dyes  of  the,  935. 
Anthrone,  nitroso-,  action  ot  nitric  acid 
on,  Team's.,  641. 

uitrosonitro-,  Teaks.,  639. 

action  of  sodium  sulphide  on, 

Teaxs.,  640. 

pseudonitroso-,  Thans.,  6-15. 

AntimonT,  action  of   nitrosyl  chloride 
on,  Te'axs.,  661. 

and  arsenic,  distinction   between, 

364. 

separation  of,  1433. 

and  tin.  separation  of,  366. 

detection    and    estimation    of,    in 

corpses,  120. 
electrolytic  estimation  of,  as  amal- 
gam, 1554. 

estimation  of,  bv  Marsh's  method, 

115. 

pentasulphide,  1432. 

precipitation  of,  from  solutions  of 

tartar  emetic,  1139. 

separation     and      estimation      of, 

1295. 

trichloride,  sublimation  of,  1160. 

Antipyi'etics,   phrsiological    action    of, 

602*. 
Antiseptic  action  of  methylene  fluoride, 
353. 

properties  of  sodium  fluoride,  237. 

Antlerite,  1435. 

Apatite  from  Ciply,  Belgium,  528. 

Apione,  reduction  of,  1500. 

Apiouitrile,  712. 

Apiouylglyoxylic  acid  hydrazone,  711. 

Aplysiae,  pigments  of  the,  96. 

Apoaconitine,  formation  and  properties 

of,  Tea>-s.,  2S3. 
Apoglutin,  232. 
Ai'abinantrigalactangeddic  acid,  Tea>'S., 

1039. 
Ai-abin-group,    gums    of    the.   Teaks., 

1029. 
Arabinose,  configuration  of,  1175,  1446. 

estimation  of,  1143. 

from   wheat   bran  and   rye  bran, 

33. 
Areca  nut,  alkaloids  of  the,  94,  1520. 
Arecaidine,  94. 

ethyl  ether,  95. 

Arecoline,  94. 

Argentous  compounds,  983. 

Arginiue,    formation   of    carbamide   by 

the  decomposition  of,  1521. 
Ai'omatic   alkvl   ketones,   oxidation   of, 
199. 

compounds,  action  of  halogens  in 

presence  of  light,  898. 

series,  new  method  of  iodation  in, 

1197. 
Ai'senanilidodichloride,  901. 
Arsenanilidodiethoxide,  901. 


Arsenanilidodiniethoxide,  901. 
Arsendianilidobromide,  902. 
Arsendianilidochloride,  901. 
Arsenic  acid,  reduction  of,  in  analysis, 

244. 
Arsenic,  action  of  nitrosyl  chloride  on, 
Teaxs.,  662. 

and  antimony,  distinction  between, 

364. 

separation  of,  1433. 

detection    and    estimation    of,    in 

corpses,  121. 

separation  of  copper  from,  by  the 

electric  current,  114. 

trifluoride,  265. 

Arsenic-reaction,  Bettendorf's,  1290. 
Arsenious  oxide  solutions,  1418. 
Asafcetida,  ethereal  oil  of,  322,  464. 
Ascitic     fluid,    mucoid     substance    in, 

1127. 
Ash,  estimation  of,  in  raw  sugar,  1297. 
Asparagine,  action  of  Bacillus pyocyani- 
cus  on,  1132. 

importance  of,  for  feeding,  1525. 

synthesis  of,  175. 

Aspartic    acid,    condensation    of,   with 
benzenesulphonic  chloride,  202. 

thermochemistry  of,  967. 

Aspergillin,  751,  1089. 
Assimilation  by  lichens,  1132. 

chlorophyllic,    of   trees   with    red 

leayes,  102. 

of  mineral  salts  by  green  plants, 

604. 

of  nitrogen  by  plants,  855. 

Association  hypothesis,  1410. 

■  and  its  relation  to  the  theories 

of  Clausius  and  Yan't  Hoff,  390. 

versus    dissociation    in    solutions, 

972. 
Atacamite,  action  of  water  on,  1423. 

from  Chili,  275. 

Atomic  weight  and  magnetism,  relation 
between,  518. 

determinations,    concordance 

in,  390. 

of  beryUium,  881. 

of  bismuth,  271,  525,  1324. 

of  cadmium,  390,  399. 

of  chromium,  882. 

of  copper,  805. 

of  fluorine,  15. 

of  lanthanum,  881. 

of  osmium,  884. 

of  oxygen,  1154. 

of  rhodium,  646. 

of  samarium,  985. 

weights,  877. 

and   the   density  of   liquids, 

1315. 

of  the  platinum  metals,  885. 

unit  of,  523. 
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Atropaiiiinc,  22S. 

and  its  derivatives,  748. 

Atropine,  reactions  for,  772. 

Auric  sulphide,  52G. 

Axirichlacite,  886. 

Auroauric  sulphide,  colloidal,  1162 

Aurous  sulphide,  colloidal,  1162. 

Australene,    change     of     rotation 
Thans.,  727. 

hydrochlon'de,  Tbaxs.,  728. 

Autocatalvsis,  1151. 

Axinite,  1329. 

forunda  of,  1168. 

AzimidoiJura  (|)ara)toluidobenzoic    acid, 
306. 

Azines  of  the  uric  acid  group,  1341. 

Azobenzene,  dinitrochloro-,  1361. 

dinitrometamido-,  554. 

dinitroparamido-,  554. 

ortlionitroallonietachloro-,  1301. 

parabromo-,  211. 

pariodo-,  211. 

trinitrochloro-,  1361. 

Azobenzencchlorobenzamide,  1037. 

Azobenzeneindidiue,  amido-,  1046. 

Azobenzenemetahydroxvbenzoic       acid, 
1037. 

Azobenzcnenitroparachlorazobenzene, 
trinitronitroso-,  907. 

Aiobenzeneparachlorazobenzene,        tri- 
nitronitroso-, 907. 

trinjtrosonitro-,  907. 

Azobenzeneparachlorophenj-lhydrazine, 
tetruuitro-,  907. 

trinitronitroso-,  907. 

Azobeuzenephenvlhjdrazine,  trinitro- 
nitroso-, 907. 

Azobenzene-/3-resorcjlic  acid,  1037. 

Azobenzenesalicylic  acid,  and  its  deriva- 
tives, 1036. 

Azo-derivatives,  1035. 

of  )3-naphthylauiine,  Tbaxs.,  372. 

Azoimide,  5G,  394,  524. 

formation   of,  from  dinitrotriazo- 

benzene,  1473. 

Azonium  bases,  1108,  1109. 

Azonium  comjwunds,  945. 

Azo-orthotoluidine,      ortho-,      Tbans., 
1016. 

Azoparamethoxvtoluene,  1232. 

Azorthotoluquinoline,  328. 

Azosulphimecarbohydrosulphides,  557. 

Azotoline,  1046. 

Azoxazolecarboxylic  acid,  827. 

Azoiimes,  538. 

Azoxjbenzene,  dinitrosoparachlor,  905. 

Azoxyorthotoluidiue,      para-,     Tbaxs., 
1016. 

Azoxyorthotoluquinoline,  328. 

Azoxyparamethoxytoluene,  1232. 

Azurite,  crystallised,  from  Arizona,  992. 


B. 


Bacillus  acidi  Ice  vol  act  ici,  666. 

ethaceficvs,  fermentation  of  cal- 
cium glycerate  by,  Tbaxs.,  81. 

frugi,  Tbaxs.,  501. 

of  swine  fever,  ptomaines  formed 

in  the  cultivation  of,  476. 

■pifoey aniens,    transformation    and 

elimination  of  nitrogenous  organic 
matter  by,  1132,  1394. 

tubercle,  cultivation   products  of, 

762. 

suaveolens,  1284. 

Bacteria  from  flour,  1532. 

lining,  osmotic  experiments  ■with, 

1131. 

substances  which  favour  the  deve- 
lopment of,  100. 

Bacterium  gliscrogenum,  viscous  mate- 
rial formed  by,  1391. 

souring,  603. 

Balance  sheet  of  the  Chemical  Society 
from  March  20,  1890,  tiU  March  19, 
1891,  Tbaxs.,  448. 

of  the  Research  Fund  from 

March  20,  1890,  till  March  11,  1891, 
Tbaxs.,  449. 

Balsams,  excretion  of,  in  the  urine,  600. 

Barium  chloride,  combination  of,  with 
ammonia,  643. 

electrolysis  of,  1421. 

double  chloride  and  dithionate  of, 

16. 

estimation  of,  as  sulphate,  1137. 

estimation  of,  in  rock  analysis,  768. 

fluoride,    crystalline,    preparation 

of,  1155. 

hydride,  1156. 

hydroxide,  commercial,  analysis  of, 

499. 

persulphate,  Tbaxs.,  779. 

rhodium  nitrite,  809. 

salts,  molecular  refraction  and  dis- 

l^ersion  of,  in  solution,  Tbaxs.,  595. 

titration  of,  115. 

separation    of,    from     strontium, 

110. 

from  calcium,  500,  1552. 

strontium  and  calcium,  separation 

of.  111. 

subchloride,  1421. 

tungstovanadates,  18. 

zirconate,  1432. 

Barium-group,  analysis  of,  364. 

Barley,  change  in  the  nitrogenous  sub- 
stances in,  during  germination,  489. 

digestibility  of,  595. 

germinating,  influence  of  tempera- 
ture on,  Tbaxs.,  664. 

non-nitrogeuoiis  extract-substance 

from,  957. 
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Barvtes  from  Eumelange,  1436. 
Basalt  of  the  Stempel  neai*  Marburg, 

1440. 
Basaltic  rocks  of  Hessen,  1440. 
Base,    new,    from    epiclilorbydrin    and 

plienyllivdrazine,  582. 
Bases,  action  of  acid  chlorides   on,  in 
presence  of  alkalis,  295. 

nitrogenous,  in  seeds,  490. 

organic,  formation  of,  by  the 

decomposition     of     proteids    in    the 
Tegetable  organism,  756. 

organic,  action    of  acid    chlorides 

on,  in  presence  of  alkalis,  181. 

affinity  of,  638,  1149. 

endothermic  and  exothermic 

reactions  of,  377. 

new  class  of,  581. 

primary  and  secondary,  alkylation 

of,  by  potassium  alkyl  sulphates,  1118. 

velocity  coefficients  of,  1413. 

Batteries,  secondary,  3,  514,  777- 
Battery,  copper  oxide,  1405. 

gas-,  374. 

Beans,    assimilation    of     nitrogen    by, 
1539. 

digestibility  of,  595. 

Beer,  analysis  of,  368. 

non-nitrogenous  extract-substance 

from,  957. 
Beeswax,  analysis  of,  131. 

bleaching  of,  625. 

detection  of  paraffin  in,  122. 

Beet,  sugar-,  experimental  plots  of,  .at 
Grignon,  in  1890,  493. 

gumniT  exudation  from  the, 

284, 
Beetroot,  economy  of  phosphoric  acid 
in  the  growth  of,  613. 

loss  of  sugar  in,  103. 

seed,  analysis  of,  764. 

Behenic  acid,  heats  of  combustion  and 

formation  of,  11. 
Behenohc   acid,    heats    of    combustion 

and  formation  of,  11. 
Belladonna,  alkaloids  of,  748. 
Bellamarine,  1122. 
Beuzalbenzamide,  194. 
Benzalcamphor,  1498. 
Benzaldehyde,  action  of,  on  phenylthio- 
carbimide,  Tea>"s.,  67. 

action  of  sulphur  on,  1049. 

and  para^nitrobenzyl  cyanide,  con- 
densation of,  208. 

condensation    of,    with     phenols, 

1234. 

2  : 4-dichloro-,  and  its  derivatives, 

450. 

2  :  5-dichloro-,  and  its  derivatives, 

450. 

3  :  4-dichloro-,  and  its  derivatives, 

450. 


Benzaldehyde,  metachloro-,  and  its  de- 
rivatives, 448. 

metanitro-,  condensation  of,  with 

quinaldine,  329. 

products  of  condensation  of, 

■with  phenol  and  resorcinol,  1346. 
nitro-,  and  paranitrobenzyl  cyan- 
ide, condensation  of,  208. 

nitrocliloro-,  704. 

orthocliloro-,   and   its  derivatives, 

448. 

orthonitrometachloro-,  1098. 

parachloro-,    and    its   derivatives. 

449. 

o-thio-,  1050. 

^-tliio-,  1050. 

7-thio-,  1049,  1050. 

Benzaldehvdephenylhydrazone.      meta- 
chloro-, 1098. 
Benzaldehydesulphonic  acid,  720. 
Benzaldine,  tliio-,  1050. 
Benzaldoxime  ethyl  ethers,  a-  and  ji-, 

paranitro-,  1476,  1477. 
methyl   ethers,    o-    and   /J-,   para- 
nitro-, 1476, 1477. 

/3-paranitro-,  1035. 

BenzaldoximeorthocarboxyUc      anhydr- 
ide, 1369. 
Benzaldoximes,    action   of   phenylcarb- 
amide  on,  193. 

action     of     phenylhydrazine     on, 

1361. 

configuration  of,  439. 

constitution  of,  1354. 

isomeric  paranitro-,  1476. 

Benzaldoximesulphonic     acid,     sodium 

salt  of,  720. 
Benzalhydrazineacetic  acid,  56. 
Benzamide,  metanitroparamido-,  305. 

nitramido-,  916. 

ortharaido-,  formyl  and  oxalyl  de- 
rivatives of,  908. 

•  orthobromo-,  296. 

parabi'omometanitro-,  305. 

salicylate,  61. 

sodium  derivatives  of,  58. 

Benzamidine,  action  of  aldehydes  on,  60. 

action  of,  on  the  ethereal  salts  of 

aromatic  orthohydroxy  acids,  60. 

saUcylate,  60. 

Benzamidocarvacrol,  amido-,  48. 
Benzamidopyruvic  acid,  923. 
Benzamidothymol,  amido-,  46. 
Benzanilide,  metabromo-,  1237. 

parabromometanitro-,  305. 

Benzaniline  sulphite,  716. 
Benzene,  action  of  camphoric  anhydride 
on,  324. 

action  of  chlorine  on,  in  presence 

of  sulphiu'ic  acid,  1196. 

and  its  derivatives,  physiological 

action  of,  1279. 
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Benzeuo  and  Us  halogen  derivatives, 
molecular  volumes  of  the  saturated 
vapours  of,  Tuans.,  125. 

constitution  of,  44,  (J32,  634,  897. 

a-  and  /-f-dibromodinitro-,  45. 

dinitroehloro-,  1031. 

effect  of  temperature  on  the  re- 
fraction and  dispersion  of,  Traxs.,  21)1. 

iluoro-,  refraction  and  dispersion 

of,  774. 

halogen  derivatives  of,  physio- 
logical action  of,  1279. 

hexachlorido,    a-    and   /3-modifica- 

tions  of,  Trans.,  165. 

hexachlorides,  1196. 

homulogues  of,  physiological  action 

of,  1280. 

iodation  of,  1197. 

iodopentachloro-,  1197. 

metachloronitro",  sulpuonation  of, 

1489. 

molecular  refraction  and  disper- 
sion of.  Trans.,  295. 

ortliodibromo-,  derivatives  of,  44. 

parachloronitro-,  sulphouation  of, 

1488. 

purity  of,  684. 

relation  between  the  spectrometri- 

eal  constants  and  chemical  constitu- 
tion of,  630. 

specitic  volume  of,  Tkans.,  44. 

structural  forniulte  of,  1343. 

svmmetrical  trisubstitution  deriva- 
tives of,  1030. 

tribromodinitro-,  action  of  sodium 

alkyloxides  and  pheuoxides  on,  1024. 

tribromotrinitro-,  action  of  sodium 

alkyloxides  and  phenoxides  on,  1024. 

unsymmetrical  trinitro-,  429. 

Benzeneazo-a-dimethyLnaphthylamine, 
470. 

Benzeneazo-a-ethylnaphthylamine,  470. 

Benzeneazomalonic  acid,  922. 

Beuzeueazo-/3-naphthylamine,  action  of 
aldehydes  on,  Trans.,  380. 

action  of  nitric  acid  on,  Tra:ns., 379. 

orthonitro-,  Trans.,  373. 

Benzeneazo-/J-Daplitliylamines,  nitro-, 
acetyl  derivatives  of,  Teans.,  375. 

'- formation    of    pseudazimides 

from.  Trans.,  378. 

Benzeueazo-a/'.-octohydro-/8-naphtha- 

quinaldiue,  1"-,  1513. 
Benzeneazo-«r.-octohydro-j3-naphtha- 

qmnaldiue,  2'-,  1513. 
Benzeneazo-(??'.-octohydro-/3-naphtlia- 

quinoliue,  1"-,  1512. 
Beuzeneazoline-a/'.-octohydro-a-uaph- 

thaquinoliue,  1261. 
Benzeueazo-ortho-xylidine,  1205. 
Benzeneazoparacresol.  orthonitro-,  1210. 
Benzeneazophenyl  phosphate,  301. 


Benzeneazophenylisoxalone,  168. 

Beuzeneazoquinoline,  a-,  ISUil. 

Benzeneazotetrahydro-n-uaphthaquinol- 
ine,  1259. 

Benzeneazotetrahydro-j8-naphthaquinol- 
ine,  1"-,  1510. 

Benzeneazotriphenylpyrazole,  319. 

Benzenediazobenzylanilide,  dry  decom- 
position of,  555. 

Benzenediazodimethylamide,  prepara- 
tion of,  556. 

Benzenediazopiperidide,  dry  decomposi- 
tion of,  555. 

BenzenedisulphothiosiUphonic  anhydr- 
ide, 925. 

Bcnzenehydrazoquinoline,  a-,  1509. 

Benzeneindulines,  1046. 

Benzene-nucleus,  substitution  of  the 
anilido- group  for  halogen  atoms  in 
the,  304. 

Benzenes,  chloro-,  thermochemistry  of, 
1311. 

nitro-,     physiological     action    of, 

1280,  1281. 

Benzenesulphinic  acid,  203. 

acids,  hydrolysis  of  ethereal  salts 

of,  1229. 

Benzenesulphonates  of  aromatic  radicle?, 
568,  569. 

Beuzenesulphone-)8-alanine,  1459. 

Benzenesulphonic  acid,  action  of  iodine 
on  the  calcium  salt  of,  1226. 

chloramido-,  1488. 

chloronitro-,  1488. 

chloride,  condensation  products  of 

amido-acids  with,  202. 

iodide,  719. 

thioanhydride,  926. 

Beuzenethiosulphouic  thioanhydride, 
925. 

Benzenoid  acid  chlorides,  action  of  alum- 
inium chloride  on,  Peoc,  1891,  70. 

derivatives,    nitration   of,    Peoc, 

1891,  89. 

Beuzenylallylthiouramidoxime,  561. 

Benzeuvlamidine  benzenyldioxytetrazo- 
tate,  'l040. 

thiosulphate,  559. 

Benzenylamidosulphine  benzenylsulph- 
imedithiocarbamate,  559. 

Benzenylamidoxime,  action  of  carbon 
bisul]jhide  on,  559. 

oxalate,  538. 

Benzenylamidoximeoxalie  acid,  538. 

Benzenylazosulphimecarbanilide,  558, 
560. 

Beuzenylazosulphimecarbobisulphide, 
559.  ' 

Benzenylazosulphimecarbohydrosulph- 

ide,  559. 
Benzenylazosulphimeearbonitrosoanil- 
ide,  561. 
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Benzenylazosulpliimecarbopai'abi'om- 

anilide.  561. 
Eeuzenylazosulpliimecarbothioetlijl 

ether,  560. 
Benzenvlazoximecarboparatoluidicle, 

561.' 
BenzenTldioxytetrazotic  acid  and  its  de- 

riyatires,  1040. 

metanitro-,  1040. 

reduction  of.  1041. 

Benzenvlnapbthylenediamine.  o3-,  1239. 
BenzenrloxTtetrazotic  acid,  1042. 
BenzenTlparatolTlthiouramidoxime, 

558,  561. 
Benzenvlpbenvlenediamine,  1378. 
BenzenTltetrazotie  acid,  1042. 
Benzbvdroxamic   acid,   constitution  of, 

697." 
Benzhydrylamine,  homologues  of,  1479. 
Benzidine,  oxidation  of,  in  the  animal 

organism,  1529. 
synthesis   of    a    diamidocarbazole 

from,  227. 
Benzidine-colouring  matters,  1231. 
Beuzidinedisulphonic    acid,    derivatires 

of,  929. 
Benzidinemetasulphonic     acid,    deriva- 
tives of,  313. 

metadiamido-,  313. 

metadinitro-,  313. 

Benzidylphthalaldehydic  acid,  1370. 
BenzUe,  action  of  carbamide  and  thio- 

carbamide  on,  725,  726. 
and  phenvlorthophenvlenediamine, 

base  from,  1109. 
condensation  of,  with  orthamido- 

diphenylamine,  945. 
BeiizUeamidobenzamidothymol,  1363. 
Benziledioxime,   action    of    phosphoric 

sulphide  on,  1238. 
Benziledioximes,  configuration  of,  440. 
Benziledisulphonic  acid,  721. 
Benzilemonoxime,  /3-,  action  of  nascent 

hydrogen  on,  726. 
BenzUeoxime  methyl  ether,  a-,  317. 

Benziloximes,  ethers  of,  317. 

Benzodichlorhydrin,  708. 

Benzoic  acid,  hvdrogenation  of,  1053. 
1481. 

metaparadiamido-.  303. 

nitramido-,  910. 

parabromometanitro-,  deriva- 
tives of,  305. 

parabromorthamido-,  565.  . 

paranitrorthochloro-,  704. 

acids,  bromonitro-,  564. 

anhydride,  new  mode  of  formation 

of,  565. 

chloride,  orthobromo-,  295. 

fluoride,  200. 

•  nitride,  56. 


Benzoicsulphinide,  derivatives  of,  1226. 
parafluoro-,  chloro-,    bromo-,   and 

iodo-,  1227. 
Benzoin,  action  of  carbamide  and  thio- 

carbamide  on,  725. 
Benzonitrile,  action  of,  on  organic  acids, 

409. 

metabromo-,  296. 

orthobromo-,  295. 

orthobromometanitro-,  296. 

'        parabromo-,  296. 

parabromometanitro-,  296. 

Benzonitriles,  bromo-,  295. 

bromonitro-,  565. 

Benzophenone,     action     of     hydrazine 

hydrate  on,  1358. 

benzyl  ether,  parachloro-,  314. 

chloro-,  oximes  of,  445. 

iodo-,      paradiiodo-     and     paradi- 

bromo-,  1236. 

metabromo-,  and  its  oximes,  1236. 

metadibromo-,  315. 

parabromo-,  oximes  of,  1235. 

symmetrical  paradiehloro-  and  its 

oximes,  1237. 
Benzophenoneoxime,    action    of    nitric 

peroxide  on,  315. 
action  of  phosphoric  sulphide  on 

1238. 

amido-,  1378. 

metadibromo-,  315. 

Benzophenoneoxime*,  parachloro-,  314. 
Benzophenones.  halogenated  oximes  of, 

314, 1236. 
Benzophenonesulphone.  1059. 
Benzophenvldihvdroketometadiazine, 

944. 
Benzopinacoline,  )3-,  constitution  of,  456. 
Benzotoluidine  sulphite,  717. 
Benzoylacetaldehyde,    action    of    hydr- 

oxylamine  on,  451. 
Benzoylacetaldoxime,  451 . 
Benzovlacetic  acid  and   its  derivatives, 

Thaxs.,  996. 
Benzoylacetone  methylimide,  1091. 
Benzoylamidobenzamidothymol,  47. 
Benzoylamidochrysene,  730. 
Benzoylamyleneketoamine,  1005. 
Benzoylamylenenitrolamine,  1005. 
Benzoylazimide,  56. 
Benzoylbenzalhydrazine,  56. 
Benzovlbenzenehvdrazo-a  -  naphthol, 

12li. 
Benzoylbenzenehydrazoparacresol,  1209. 
Benzovlbenzoic      acid,      anthraquinone 

from,  Teaxs.,  1012. 
Benzoylcarbazole,  220,  570. 
Benzoylchloralimide.  1003. 
Benzoylcyanocamphor,  1499. 
Benzoylformoxime,  acetate.  1043. 

configuration  of,  1043. 

Benzoylhydrazine,  56. 
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BcnzoylhTclrosyhydrazobenzene,  1210. 
Benzovlmiidopropionylcthyl  cvanide, 

888. 
Benzoylisatin,  723. 
Benzojlisatinie  acid,  722. 
Benzoylisobenzaldazine,  1356. 
Eenzojlmetabromanilide,  1237. 
]ienzoylmctliyltaurinc,  701.  i 

Benzoylorthonitrobenzylanlline,    reduc-    I 

tion  of,  720. 
Benzoylosotriazole,  1118. 
Benzovlparachloranilide,       parachloro-, 

1237.  I 

Beuzoylpbcnoxycthylamine,  552. 
Benzoylplicnylazometliylene,  1357. 
Benzoylphonylhydrazimethylcne,  1356. 
BenzoylplienTlhydrazine,    Pboc   1891, 

42. 
Benzoylpropvl  alcohol,  Trans.,  886. 

• oximc  of,  Tkaxs.,  888. 

Bcnzoyljiseudotropoine,  1265. 
Benzoylquinol,  ttOO. 
Benzoyltrimetliyleue,      reduction       of, 

Traks.,  88o.  I 

Benzoyltrimetbylenecarboxylic         acid, 

oxiiiie  of,  Trans.,  883. 

reduction  of,  Trans.,  884. 

Benzoyltriphenvlpropiomethylamide, 

Trans..  147."  ' 

distillation  of,  Trans.,  148. 

Benzyl  alcohol,  paramido-,  and  its  deri- 

Tatives,  695. 
bromide,  nitrochloro-,  704. 

chloride,  action  of  bromine  on,  44, 

1020. 

cyanide,  paranitro-,  condensation 

products  of,  208. 

dinitrosylparanitro-,  1035. 

Benzylacetophenone,  Tbans.,  1007. 

oxime  of,  Trans.,  1008.  j 

reduction  of.  Trans.,  1008.  ' 

Benzylamine,  action  of  bromine  on, 
189. 

action  of,  on  glycol  chlorhydrin, 

1351. 

action  of  sidphur  on,  189. 

compounds     of,      with     mercuric 

chloride,  1030. 

Benzylammonium  tliiocyanate.  Trans., 
553. 

Benzylaniline,  action  of  sulphur  on, 
189. 

raolecultir  refraction  and  disper- 
sion of.  Trans.,  296^ 

paranitroso-,  1205. 

Benzylcamphor,  1498. 

Benzylcinnamic  acid,  76. 

Benzylcyanocamphor,  1499. 

orthonitro-,  1499. 

Benzyldimethylsuccinic  acid,  829. 

Benzyldiphenylcarbamide,  orthonitro-, 
944. 


Benzyleneimides,  formation  of,  88. 
Benzvlethylacetic  acid,   preparation  of, 

914. 
Benzylethylphenylthiocarbamide, 

Tk'an.s.,'564. 
Benzylformylcamphor,  574. 
Benzylhomopiperidinic  acid,  a-,  467. 
BenzvlliAclroxylamine   and    its    deriva- 
tives, 1033. 

/3-nitroso-,  1034. 

nitroso-j3-paranitro-,  1035. 

tartrate,  j8-,  1033. 

Benzvlideneacetone,       orthonitrometa- 

chioro-,  1099. 
Beuzylideneaniline,  50. 
Benzylideuebiuret,  702. 
Benzylidenefenchylamine,  1087. 
Beuzylidenequinaldine,  metamido-,  330. 

^"metauitro-,  330. 

preparation  of,  1096. 

Benzvhdenesulphonaphthionate,  sodium 

salt  of,  721. 
Benzylidenethiobiuret,  chloro-,  703. 
Benzvlisobenzaldoxime,  nitro-,  isomeric 

forius  of,  1034. 
Benzylisoparanitrobeuzaldoxime,    para- 
nitro-, 1034. 
Beuzvlmetatoluidine,      paranitroso-, 

1206. 
Benzylmetatolylthiocarbamide,  Trans., 

556. 
Benzylmetaxylylthiocarbamide,  Trans., 

557. 
BenzylmethTlaniline,       paranitroso-, 

1200. 
Benzylmethylphenylthiocarbamide, 

Trans.,  562. 
Benzylmorpholine,  1351. 
Benzyl-a-uaphthylthiocarbamide, 

Trans.,  558. 
Benzyl-/3-naphthylthiocarbamide, 

Trans.,  559. 
Benzylorthomethylparafenchylamine, 

1206. 
Benzylorthotoluidine,  paranitroso-, 

1206. 
Benzylorthotolylthiocarbamide,  Trans., 

555. 
Benzylparanitrobenzaldoxime,  1035, 
Benzyl-/3-paranitrobenzylhydroxyl- 

amine,  1034. 
Benzylparaphenylenediamine,  1205. 
Benzylparatolylthiocarbamide,    Trans., 

557. 
Benzylphenylbenzylthiocarbamide, 

Trans.,  567. 
Benzylpimclic  acid,  attempt  to  prepare,. 

Trans.,  847. 
Benzylpiperidine,  0-,  1247. 

and  its  derivatives,  88. 

Benzylpiperidone,  $-,  467,  1247. 
nitroso-j3-,  467. 
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Benzylpiperidvltliiocarbaniide,   Tkaxs., 

568. 
Benzylpi-opvlpne-v^-tbiocai-bamide, 

Trans.,  560. 
Benzjlpi'opylnitraminc,  168. 
Benzylpvridine  and  its  derivatives,  00. 
Benzyltetralivdroquinoline,    derirati\es 

of,"89. 
Benzyltliiocarbamide,  1-17-i,  Teaxs.,552. 
Benzjltbioc-avbiinide.  1214. 

preparation  of.  Trans.,  407,  552. 

Berberine,  3-32. 

reaction  for,  1561. 

Beryllium,  atomic  weigbt  of,  881. 

carbonates,  151. 

bydride,  1155. 

minerals  from  Colorado,  530. 

oxide,  reduction  of,  witb    magne- 
sium, 1155. 

pbospbates,  151. 

Betaiue  in  seeds,  490. 

Betaines  of  pyridine  bases,  941. 

Bidietbylazimetbylene,  1355. 

Bidimetbylazimetbylene,  1355. 

Bidipbenylazimetbylene,  1359. 

Biguanide,  1180. 

Bile,  absorption  of  fats  in  the  absence 

of,  593. 
action  of,  on  pancreatic  digestion, 

96. 
constituents,  detection  of,  in  urine, 

135. 
electrolysis    and    putrefaction   of, 

591. 

human,  598. 

influence  of  alkalis  on  the  secretion 

and  composition  of,  950. 
influence     of,    on     emulsification, 

948. 
influence   of,    on  the  fat-splitting 

properties  of  pancreatic  juice,  948. 

oxybsemoglobin  in,  599. 

transformation  of  hsemoglobin  in, 

482. 
Bimetbylethylazimetbylene,  1355. 
Bimetliylbexylazimetliylene,  1355. 
Bimetbylpbenylazimetbylene,  1355. 
Bimetbylpropylazimethylene,  1355. 
Biogenesis  of  hydrogen  sulphide,  102. 
Biophen,  551. 
Biotite  from  Gailbach,  1437. 

• from  Miask,  531. 

Birch-^svood  tar,  phenol  of,  432. 
Bismuth,  action  of  nitrosyl  chloride  on, 

Trans.,  662. 

atomic  weight  of,  271,  525,  1324. 

bromide,  1161. 

commercial,  composition  of,  1324. 

conditions  of  action  of  nitric  acid, 

525. 
effect    of    various  metals   on   the 

freezing  point  of,  Peoc,  1890,  159. 


Bismuth,  electrical  resistance  of,  515. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

influence  of  temperature  and  state 

of  aggregation  on  the  behaviour  of,  in 
the  magnetic  field,  779. 

metallurgy  of,  1161. 

minerals  from  Gladhammar,  20. 

oxyiodide,  19. 

salicylate,  preparation  of,  1366. 

thermal  dilatation  of  liquid,  near 

its  melting  point,  518. 

Bismuthiuite,  seleniferous,  1328. 

Bismuth-silver-zinc  alloys,  1158. 

Bismuth-tin-zinc  alloys,  1158. 

Bismuth-zinc  alloys,  1158. 

Bisparatolvlmethy] pyrazolone,  Trans., 
341. 

Bisphenylmethylpyrazolone,  Trans., 
339. 

Black  ash,  estimation  of  total  soda,  avail- 
able soda,  and  free  total  lime  in,  497. 

Bleaching  of  cotton  by  hydrogen  per- 
oxide, 1447. 

Bleaching-powder,  technical  valuation 
of,  615. 

titration  of,  with  hydrogen  per- 
oxide, 246. 

Bloedite  from  Hall,  in  Tyrol,  648. 

from  Tarapaca,  1436. 

Blood,  action  of  leech  extract  on,  482. 

alkalimetry  of  the,  1398. 

alkalinity  of  the,  after  large  doses 

of  sodium  sulphate,  347. 

and   salt   solution,    transfusion   of 

mixtures  of,  347. 

arterial  and  venous,  amount  of  dry 

residue  and  fat  in,  347. 

chemical  theory  of  the  coagulation 

of,  596. 

corpuscles,  action  of  various  or- 
ganic compounds  on,  602. 

destruction  of  sugar  in,  596. 

detection  of  carbonic  oxide  in,  496, 

1522. 

effect  of   medicines,  especially  of 

valerian  extract,  on  the  destruction  of 
sugar  in,  754. 

effect  of  peptone  on  the  clotting  of, 

481. 

estimation   of    inorganic   salts    in 

small  quantities  of,  619. 

estimation  of  sugar  in,  248,  504, 

1399. 

estimation    of    the    alkalinity   of, 

348. 

estimation  of  the  oxygen  in,  845. 

glycolysis  in  the,  1528. 

human,    influence    of    acids    and 

alkalis  on  the  alkalinity  of,  1528. 

in   a   case   of   melanotic  sarcoma, 

484. 
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Blood  in  chyluria,  1124. 

in  leiicocvthfemin,  1124. 

increase  in  the  haemoglobin  in,  at 

preat  ahitudes,  751. 

isolation  of  the  glycolytic  ferment 

of,  755. 

new    method    of    estimating    the 

specific  Gravity  of,  1123. 

of  animals  at  great  altitudes,  oxy- 
gen in  t!ie,  753. 

of   vertebrates,  relative  alkalinity 

of,  3  tS. 

pressure,  action  of  parafRnic  nitrites 

on,  1270. 

relation  of  dextrose  to  the  proteids 

of  the,  350. 

specific  gravity  of,  1527. 

specific  gravity  of,  in  disease.  761. 

specific   quantities   of   oxygen   in, 

344. 

vessels,  action  of  nicotine  on,  9G. 

Boiling  point  under  any  pressure,  c-alcu- 
lation  of,  1406. 

• points,  determination  of,  with  small 

amounts  of  substances,  873,  1146. 

■         determination  of,   with   the 

platinum  thermometer,  251. 

molecular  volumes  and  chemi- 
cal characters  of  liquids,  relations 
between.  379. 

high  temperature,  pressure 

variations  of,  9. 

Bolefu.1  luridiis,  fat  of,  1285. 

Bonds,  double,  theory  of,  1320, 

Bone-meal,  amount  of  fat  in,  106. 

comix»sition  of,  105. 

Bones,  influence  of  acid  mineral  salts  on 
the  composition  of,  848,  1525. 

of  aged  rabbits,  1275. 

of   normal  and  rachitic   children, 

inorganic  constituents  of,  847. 

Borate,  new,  from  Stassfurt,  528. 

Borax,  action  of,  in  photographic  de- 
velopers, 139, 

Boric  acid,  detection  and  estimation  of, 
in  milk  and  cream,  619. 

estimation  of  small  quantities 

of,  1551, 

solutions,  electrical  conduc- 
tivity of,  in  presence  of  dulcitol,  2.Jl. 

anhydride,  action  of  organic  halo- 
gen compounds  on,  281. 

Boron  bromide,  action  of  hydriodic  acid 
on,  980. 

bromiodides,  980. 

electrolvsis  of  fused  compounds  of, 

1321. 

hydride,  979. 

nitride,  action  of  alcohols  on,  10  J3. 

phosphide,  1418. 

seleuite,  981. 

sulpliide,  981. 


Boron,  triiodide,  979. 

Bovle's  law,  applied  to  salts  in  solution, 

Tbaxs.,  351. 
Brain,  influence  of  sodium  chloride  on 

the    chemical    composition    of    the, 

1274. 
Brandy,  analysis  of,  503. 
Brassidic  acid,  heats  of  combustion  and 

formation  of.  11. 
Bread,  estimation  of  alumina  in,  114. 

fermentation.  1532. 

Breunerite,  from  Hall,  in  Tvi'ol,  648. 
Brewer's  pitch,  estimation  examination 

of,  512. 
Brine-spring  at  Lautenthal,  652. 
Bromanil,  1028. 
Bromanilic  acid,  1028, 
Bromic  and  hydriodic  acids,  influence  of 

mineral  acids  on  the  velocity  of  the 

reaction  between,  144, 
Bromides,  chlorides,  and  iodides,  detec- 
tion of,  495. 
detection  of  chlorine  and  chlorides 

in  presence  of,  1288. 
Bromine,  chlorine,  and  iodine,  detection 

of.  in  presence  of  one  another.  361. 
direct   estimation  of,   in  mixtures 

of  alkali  bromides  and  iodides,  361. 
Bromoform,    molecular   refraction    and 

dispersion  of,  Teaxs.,  295. 
Brookite  from  Bem-a,  Ossola,  527. 
Bruciue,  distillation  of,  with  lime  and 

■with  potash,  87. 

reaction  for,  1562. 

Burette-float  for  opaque  liqmds,  1288. 
Butallylcarbindimethylamine,  1506. 
ButaUylmethylcarbinamine,  1507. 
Butallvlmethvlcarbindimethvlamine, 

150f. 
Butallylmethylcarbintrimethyl- 

ammonium  salts,  1507. 
Butane,  tertiary  nitro-,  653. 
Buteuylanisoils,    para-,    molecular    re- 
fraction and   dispersion   of,  Tbaxs., 

295. 
Butenylbenzene,   ,3-,   molecular   refrac- 
tion and  dispei"sion  of,  Teaxs.,  295. 
Butoxvbenzaldehyde,  ortho-,  1051. 
Butter,  analysis  of,  506,  869. 
and  margarin,    discrimination   of, 

130. 

cocoa-,  iodine  number  for,  869. 

detection  of  margarin  in,  1300. 

estimation  of  soluble  and  insoluble 

fatty  acids  in,  868. 

estimation  of  water  in,  1300. 

oily,"  603. 

examination  of,  1300. 

new  method  of  testing  the  purity 

of,  868. 
I'ancid,    amount   o:  volatile   fafctr 

acids  in.  130,    . 
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Butter-fat,  757. 

composition  of,  507,  508. 

optical  analysis  of,  1401. 

Butter-fats,  composition  of,  849. 

Butters,  optical  analysis  of,  130. 

Butyl  nitrate,  normal  primary,  163. 

secondary,  164. 

sulpMdes,  occurrence  of,  in  Ohio 

petroleum,  1173. 

Butylamine,  tertiary,  654. 

Butylamines,  normal,  662. 

Butylbenzene,  parabromo-,  899. 

parabromo-3t/3-dibromo-,  899. 

Butylcarbinol,  tertiary,  attempt  to  pre- 
pare, 1172. 

Butylethylbeuzene,  tertiary,  1466. 

Butylmetaxylene,  tertiary,  1465. 

Butyltoluene,  tertiary,  amido-  and 
nitro-deriratives  of,  1464,  1465. 

and  its  deriyatives,  1464. 

Butyric  acid,  oximido-,  salts  of,  740. 

fermentation,  action  of  mine- 

i*al  acids  oh,  488. 

Butyroi'n,  891. 

Butyrolactone-y-carboxylic  acid,  431. 

Butyryl-o-uaphthol,  448. 

Bye-laws,  alteration  in,  TEAys.,  451. 


c. 

Cactae,  simultaneous  eTolution  of  oxygen 
and  carbonic  anhydride  by,  856. 

Cadmium,   action   of   ethvl    iodide    on, 
682. 

action    of    nitrosyl    chloride     on, 

Teaxs.,  657. 

alkyl  compounds  of,  682. 

and  copper,  separation  of,  1138. 

atomic  weight  of,  390,  399. 

dimethyl,  682. 

dipropyl,  683. 

effect   of   Tarioiis   metals    on    the 

freezmg  point  of,  Peoc.  1890,  159. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

electrolytic    separation     of,    from 

man^saiese,  1140. 

estimatiu^n  of.  as  sulphide,  112. 

estimation  ot,"    in  the  products  of 

zinc   manufacture   a^-^id   in   calamine, 
112. 

gold   and   tin,    freezii^g   point    of 

triple  alloys  of,  Teass.,  9L'J(5. 

methoxide,  682. 

selenites,  262. 

spectrum  of,  1,  96o. 

CiEsium,  spectrum  of.  137. 

Caffeidine  and  its  salts,  331. 

Caffeine,  estimation  of,  1,  403. 

estimation  of,  in  tea,  372. 

reaction  for,  1562. 


Calamine  containing  lead,  estimation  of 
zinc  carbonate  and  silicate  in,  863. 

estimation  of  cadmium  in,  112. 

Calcium,  barium,  and  strontium,  separa- 
tion of.  111. 

carbonate,  action  of  metaUic  salts 

on,  995. 

chloride,  densities  of  solutions  of^ 

Peoc,  1891,  105. 

freezins    points  of  solutions 

of,  Peoc,  1891,  105. 

heat  of  dissolution  of,  Peoc, 

1891,  105. 

fluoride,  crystalline,  preparation  of, 

1155. 

glycerate  (actiye),  crystalline  fonn 

of,  Tea>-s.,  233. 

fermentation     of,     by    the 

Bacillus  ethaceticus,  Tea:N3.,  81. 

hydride,  1156. 

a-naphthylglycocine,  39. 

orthotolylglycocine,  39. 

— —  oxalate  in  plants,  857. 

phosphate,  mono-,  action  of  ace- 
tates on,  1422. 

action   of  di-  and  tri- 

calcium  phosphates  on,  880. 

preparation  of  crystal- 
line, 1421. 

salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 

molecular      refraction     and 

dispersion  of,  in  solution,  Tea>"S., 
595. 

separation  of   barium   from,   500, 

1552. 

silicozirconate,  1432. 

sulphate,  influence  of,  on  nitrifica- 
tion of,  1543. 

zirconate,  1432. 

Calorimetric  bomb,  use  of,  in  determin- 
ing the  heat  of  combustion  of  coal,. 
520. 

data,  967. 

Camphene,  1082. 

action  of  phosphoiic  chloride  on, 

Tea>"s.,  652. 

oxidation  of,  Teaxs.,  649. 

preparation  of,  Tea>'S.,  648. 

Camphenes,  olefinic,  540. 

Camphene-series,  thermochemistry  of, 
1313. 

Camphoic  acid,  Teaxs.,  649. 

Camphols,  influence  of  solyents  on  the 
rotatory  powers  of,  575. 

Camphopyric  acid,  Teaxs.,  650. 

anhydride,  Teaxs.,  650. 

Camphor,  action  of  ethyl  formate  on, 
574. 

and  its  deriyatiyes,  molecular  re- 
fraction and  dispersion  of,  in  solution, 
TBAifS.,  591. 
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Ciuiiplior,  pstimatioT)  of,  131. 

hveroscopic  holiaviour  of,  lt97- 

phonolic  iicid  from,  32,4. 

sulplionic  derivatives  of,    Teans., 

96(5. 
Cainphori(!    anliydride,    action    of,    on 

honzono,  324. 
Camplionpiinone,  livdrazone  of,  575. 
C!ini]>lior8,     bronio-,      preparation      of, 

Trans.,  OoS. 

cbloro-,    prejmration    of.    Thans., 

976. 

compounds    of,    with     aldehydes, 

1498. 

general  account  of  the,  1078. 

Camphor-series,    new     compounds     of, 

1086. 
C'amphoraulphonic   acid,  a-bromo-,  and 

its  salt*.  Trans.,  971. 
/3-bromo-,  salts  of,   Trans., 

975. 

a-chloro-,  salt-s  of,  Trans., 

977. 

/3-cbloro-,    dei'ivatives     of, 

Trans.,  978. 

chloride,  a-bromo-.  Trans.,  974. 

a-chloro-.  Trans.,  978. 

Camphosulphophenols,    pyrogenic    con- 
version   of,    into    ordinary    phenols, 

1088. 
Cancer,  analyses  of  healthy  and  altered 

tissues  in  cases  of,  851. 
Cantharic  acid,  preparation  of,  1243. 
Cantharidinalhlimide,  1243. 
Cantharidinamvlimide,  1243. 
Cantharidinimide.  1243. 
Cantliaridinmethvlimide,  1243. 
CantJiaridin-a-naphthvlimide.  1 243. 
Cantharidinphenylimide,  1243. 
Caiiillarity  and   electrical    conductivity, 

analogy  between,  1408. 

effect  of  concentration  on,  1408. 

in  homologous  series,  1409. 

Capillary  constants  of  organic  substances 

in  aqueous  solution,  1408. 
Capronylcapramidoxime,  538. 
Ca]irvlene,  complete  chlovination  of,  811. 
Carbamide,  estimation  of,  759. 
formation  of,  by  the  decomposition 

of  arginine,  1521. 

formation  of,  from  albumin,  95. 

methylene  derivatives,  1339. 

preparation  of,  160. 

thio-,  constitution  of,  548. 

Carbamidoethylphthalimide,     /3-seleno-, 

1216. 
Carbamidometaphenylcarboxylic     acid, 

304. 
Carbamidopropylphthalimide,  7-seIeno-, 

1216. 
Carbamidothionaphthol      bisulphide, 

1049. 
VOL.   r,x. 


Carbamidothionaphthol     methyl    thio- 

ether,  1049. 

thio-,  1048. 

Carbamidothiophenol,  thio-,  1048. 
Carbaminesulphinide,  10G4. 
Carbanilamidothiophenol,  1049. 
Carbanilido-a-paranitrobenzaldoxime, 

1476. 
Carbanilido-;3-paranitrobenzaldoxime, 

1476. 
Carbanilidophenylhydroxycarbamide, 

1222. 
Carbazole,  570. 

diamido-,  synthesis  of,  from  benz- 
idine, 227. 

nitro-,  570. 

oxidation    of,    in    the    oi'ganism, 

1529. 

sj'nthesis  of,  571. 

Carbazole-derivatives,  synthesis  of,  834. 
Carbimidoacetic  acid,  thio-,  179. 
Carbimidoamidobenzoyl,   properties   of, 

910. 
Carbimidoethylphthalimide,  thio-,  1216. 
Carbmols,  paramido-,  695. 
Carbocinnamyldithiocarbamic  acid,    or- 

tho-,  199. 
Carbodiimides,  aromatic,  action  of  ortho- 

diazines  on,  1468. 
Carbohsemoglobins,  j3-,  y-,  and  S-,  343. 
Carbohydrates,  formation  and  migration 

of,  in  leaves,  763. 

in  the  urine,  1392. 

influence  of,  on  prote'id  metabolism, 

846. 
Carbolic  acid,  red,  colouring  matter  of, 

1198. 
— —  disinfecting  powders,  analysis  of, 

124. 
Carbon  bisulphide,  effect  of  temperature 

on  the  refraction  and   dispersion  of. 

Trans.,  291. 

purification  of,  1417. 

dichloride,     molecular     refraction 

and  dispersion  of,  Trans.,  295. 
hydroxide,  266. 

new  form  of,  265. 

of  spiegeleisen,  646. 

tetrachloride,  molecidar  refraction 

and  dispersion  of.  Trans.,  295. 

specific  volume  of,  Trans., 

43,  45. 

thermochemistry  of,  1311. 

yapoxir  pressiires  and  mole- 
cular volumes  of.  Trans.,  911. 

tetriodide,  1420. 

Carbon-atoms,  mechanical  determination 
of  the  arrangement  of,  in  organic- 
compounds,  1441. 

singly   bound,  tlie   relative 

motion  of,  533. 

Carbon-chains,  closed,  formation  of,  655. 
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Carbon-chains,  closed,  synthetical  for- 
iDfitiou  of,  Trans.,  853. 

Carbon-compounds,  liquid,  relation  be- 
tween viscosity  and  chemical  constitu- 
tion, 380. 

Carbonic  anhydride,  action  of  magne- 
sium on,  801. 

and   air,   compressibility   of 

mixtures  of,  253. 

and   oxygen,    simultaneous 

evolution  of,  by  Cactae,  856. 

dissociation  of,  143. 

estimation  of,  1201. 

free  and  combined,  estima- 
tion of,  in  mineral  waters,  862. 

in  air,  estimation  of,  1290. 

influence  of  temperature   on 

the    production    of,    bv    germinating 

barley,  Traxs.,  664. 
liquid,  use  of,  for  the  rapid 

filtration  and  sterilisation  of  organic 

liquids,  854. 
solid,    electrical  phenomena 

developed  in  the  formation  of,  777. 
Carbonic  oxide,  absorption  of,  by  earth, 

16. 

■ action  of  heat  on,  801. 

action     of     magnesium     on, 

8Jl. 

compounds     of,     with    iron, 

Tbans.,  1090. 

detection  of,  in  blood,   496, 

1522. 

reaction  for,  801. 

volatile    compouxid    of    iron 

with,  Trans.,  604. 
Carbonyl  bromoplatinite,  1164,  Teans. 

603. 

chloroplatinite,  1162. 

hydrochloride,  1162. 

chloroplatinites,  Teans.,  598. 

iodoplatiiiite,  1164. 

■  oxyplatinite,  1165. 

thioplatinite,  1165. 

Carbonylorthamidophenol,  52,  53. 

nitro-,  52. 

Carbjrthamidophenol  chloride,  54. 

phenyl  ether,  54. 

Carbostyril,  anabromo-,  1248. 
nietabromo-,  1248. 

parabromo-,  1248. 

Carbosybenzylphthalamic    acid,    meta-, 

1345. 
Carboxyglutaric  acid,  547. 
Carboxyhsemoglobin,  conversion  of,  into 

raelhsenioglobln,  1522. 
Carbiiration   of  iron  by  the   diamond, 

807. 
Carica  papai/a,  alkaloid  from,  334. 
Carpaine,  the  alkaloid  of  Carica  papaya, 

334 
Carvacrol  benzoate,  nitramido-,  47. 


Carvacrol,  diamido-,  47. 

• dinitro-,  47. 

derivatives,    constitution     of,    47, 

188. 
Casein,  action  of  calcium  salts  on,  340. 

action   of  pancreatic   and  rennet 

extracts  on,  1272. 

estimation  of,  in  milk,  1404. 

soluble,  preparation  of,  339. 

Caseinogen,  339,  951. 

preparation  of,  341. 

Cassia,  oil  of,  formation  of  an  asphalt- 
like substance  from,  732. 

testing,  504. 

Castanite  from  ChUi,  405. 

Castor  oil,  oxidation  of,  with  nitric  acid, 
812. 

CalaputicR  minor  is,  crystalline  con- 
stituents of  the  seeds  of,  238. 

Catecholcarboxylic  acid,  1366. 

Cateclioldicarboxylic  acid,  1367. 

Cats,  action  of  morphine  on,  486. 

Cedrene,  molecular  refraction  and  dis- 
persion of,  Teans.,  295. 

Celestine  containing  free  sulphur,  272. 

Cell  membranes,  vegetable,  chemical 
composition  of,  238. 

Cells,  plant,  chemical  composition  of 
the  membrane  of,  1178. 

selenium,  777. 

Cells.  See  also  under  Battery,  Galvanic 
cell. 

Celluloids,  analysis  of,  866. 

Cellulose  dinitrate,  542. 

hydroxypyruvic  acid,  a  product  of 

the  decomposition  of,  542. 

preparation  of,  814. 

reserve,   mode  of  solution  during 

germination,  356. 

nature  of,  356. 

solvent  for,  890. 

Celluloses   from   plant   cell   membrane, 

1178. 
Cement,  natural,  from  Cairo,  26. 
Cerberin  from  Cerbera  oduUam,  337. 
Cereals,   levosin,   a   carbohydrate  from, 

661, 
Cerebral  hyperthermia,  increased  output 

of  nitrogen  in,  600. 
Cerium   chloride,  molecular   refraction 

and  dispersion  of,  in  solution,  Teaxs., 

595. 
dioxide,  action  of  magnesium  on, 

802. 

hydride,  802. 

Cerium-group,  earths  of,  984. 
Ccrotic  acid,  preparation  of,  288. 
Cetyl  alcohol,  oxidaiion  of,  535. 

iodide,  complete  chlorination  of, 

811. 

Chains,  closed,  the  hydrogenation  of, 
376,  1146. 
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"  Clianipignon  du  miiguet,"  alcoholic 
forincntation  and  conversion  of  alcohol 
into  aldehvde  by,  854. 

Cheese,  s:he<'p'8  milk,  chemistry  of,  951. 

Clielerjthrine.  844. 

Chelidonic  acid,  synthesis  of,  425,  1334. 

Chelidonium  mnjux,  alkaloids  of,  229. 

alkaloids  of  the  roots  of,  843. 

Cliemical  action,  effect  of  magnetism  on, 
1145. 

and  electrical  energy,  relation  be- 
tween, in  galvanic  cells,  513. 

chance,    conditions    of,    between 

nitric  acid  and  certain  metals,  525. 

characters,  boiling  points,  and  niole- 

cidar   volumes    of    liquids,    relations 
between,  379. 

constitution     and     physiological 

action,  1279. 

of  liquid  carbon  compounds, 

relation  between  viscosity  and,  380. 

of  liquids   and  their  critical 

data,  relation  between,  380. 

processes,  influence   of   mass  on, 

257. 

Cliemistrv  and  physics,  energy  content 
in.  1414. 

Cherries,  ripening  of,  1539. 

Ciierry  juice,  fermentation  of,  1539. 

Chddren,  rachitic  and  normal,  constitu- 
ents of  bones  and  other  organs  of, 
847. 

Chloral  borneolates.  575. 

• hydrate,    effect    of,    on    hepatic 

glycogen,  1527. 

isoborncolates,  575. 

soda  reaction,  dead  space  in  the, 

975. 

Chloraldoxime,  1181. 

Cldoralimido-compounds,  1003. 

Chloraloxalenediamidoxime,  698. 

Chloralphenvlacetamide,  59. 

Chloranil,  1027. 

action  of  phosphorus  chlorides  on, 

1028. 

Ciiioranilic  acid,  1027. 

Chlorates,  ioduuietric  estimation  of,  618. 

poisoning  by,  853. 

Chlorhydrin*,  organic  salts  of,  707. 

rate  of  decomposition  and  stereo- 
chemistry of,  796. 

Chloric  acid,  molecular  refraction  and 
dispersion  of,  in  solution,  Tha>"S., 
593. 

Chlorides,  bromides,  and  iodides,  detec- 
tion of,  495. 

combination    of    ammonia  with, 

613. 

detection  of,  in  presence  of  brom- 
ides and  iodides,  1288. 

volumetric  estimation  of,  in  urine, 

495. 


Chlorimetry,  potassium  bromide  as  in- 
dicator in,  615. 

Chlorine,  and  the  silent  discharge,  877. 

bromine,  and  iodine,  detection  of, 

in  presence  of  one  another,  361. 

detection  of,  in  presence  of  brom- 
ides and  iodides,  1288. 

function  of,  in  acid  chlorides,  as 

exemplified  by  sulphuryl  chloride, 
Pkoc,  1891,  60. 

liquid,  properties  of,  14. 

preparation  of,  14. 

water,  detection  of   hypochlorous 

acid  in,  242. 

influence  of  hydrochloric  add- 
on the  decomposition  of,  by  light, 
Tha>*s.,  539. 

Chlorite,  composition  of,  5.30. 

from  Vielsalm,  Belgium,  528. 

Chloritoid  from  Champion,  Michigan, 
14.39. 

Chloroform,  molecular  refraction  and 
dispersion  of.  Trans.,  295. 

thermochemistry  of,  1311. 

Chloroplatinic  acid,  1325. 

Chlorophvll,  blue  .and  yellow,  separation 
of,  Tbaxs.,  109. 

spectra    of.    Trans., 

106. 

spectra,   comparison   of.   Trans., 

113. 

Cholesterol,  298. 

in  melon  seeds,  357. 

Cholesterol-fats   in  man,  detection   of, 

97. 
Cholesteryl  benzoate,  299. 
benzyl  ether,  299. 

bromobenzoate,  299. 

propionate,  299. 

dibromide,  299, 

phthakite,  299. 

Choline  from  the  areca  nut,  94. 

in  seeds,  490. 

Chi'tiemorpha      macycrphifUa,      alkaloid  ' 

from,  337. 
Ckromates,  manufacture  of,  1430. 

titration  of,  115. 

Clirjme-diopside  from  Cornwall,  276. 
Chron.ic  acid,  action  of  barium  hydroxide 

and  oxygen  on,  1431. 

salts,  action  of  heat  on  solutions 

of,  1430. 

Chromite,    decomposition    of,    by    the 

electric  current,  1294,  1398. 
estimation  of  chromium  in,  366. 

fj-om  the  United  States,  992. 

Chromium,  atomic  weight  of,  882. 
destrosate,  Trans.,  324. 

estimation    of,    in    chrome    iron, 

366. 

estimation  of,   in  rock   analysis, 

768. 
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Chromiiam,  fluoride,  rialet,  271. 

preparatien    of,    from    potassium 

ehromium  chloride  and   magnesium, 

lo2. 

salts,  green,  1430. 

sulphate,  molecular  refraction  and 

dispersion    of,    in    solution,    Traxs., 

595. 
Q'hromium-blue,  artificial  production  of, 

271. 
Chrysanthcmine,  334. 
Chrysanthemum    cineraricBfolium,    new 
;  alkaloid  from,  338. 
Chrvsene,  boiling  point  of,  1240. 

derivatives  of,  780. 

Chrjsidines,  217. 

Chrjsoquinol,  amido-,  salts  of.  731. 
Chrjsoquinone,  amido-,  salts  of,  731. 
Clirvsotile  from  the  Pyrenees,  407. 
Chrysylacetamide   and    its   derivatives, 

730. 
Chrysvlcarbamide,  730. 
Chrvsylthiocarbamide,  731. 
Chrysylthiocarbimiile,  731. 
Clivle,  human,  755,  849. 
Ch'yluria,  blood  in,  1124. 
Cincliona  bark,  estimation  of  the  total 

alkaloids  in,  1402. 
Cinclionamine  as  a  test  for  nitrates,  362. 
Cinchonine,  action  of  hydriodic  acid  on, 

1517. 

mucate,  Thaxs.,  754. 

Cineole,  1083,  1084. 
Cineolic  acid,  1084. 
Cinnamalbenzaldazine,  1357. 
Ciniiamalcamp.hor,  1498. 
Cinnauialdehyde    and     paranitrobeniyl 

cyanide,  condensation  of,  208. 
behaviour  of,  with  aJkaJi  hydrogen 

bisulphites,  1052. 

a-cliloro-,  562. 

metanitrobromo-,  563. 

metanitrochloro-,  563. 

orthonitrochloro-,  563. 

paranitrochloro-,  563. 

trithio,  1051. 

Cinuamaldoxime,  a-bromo-,  563. 

a-chloro-,  562. 

Cinnamene  and  phenol,  condensation  of, 

208. 
condensation  of,  with  methylbenz- 

ene  derivatives,  206. 

dibromide,  parabromo-,  898. 

in  coal-tar,  206. 

molecular  refraction  and  dispersion 

of,  Teaxs.,  295. 
Cinnamene-derivatives       of       aromatic 

hydrocarbons,    and    their   conversion 

into   anthracenes  and  methylanthrac- 

enes,  207. 
Cinnamic   acid,  amido-,   carbamide  de- 
rivatives of,  198. 


Cinnamic  acid,  conversion  of,  into  isocin- 

namic  acid,  200. 

diiodo-,  14S3. 

metanitrobromo-,  564, 

metanitrochloro-,  564. 

nitration     of,     in    the     side 

chain,  1483. 

orthonitro-o-bromo-,  563. 

orthonitrochloro-,  563. 

orthonitrometachloro-,   1100. 

siilpho-,  722. 

thiocyanate,  orthamido-,  198. 

chloride,     action     of     alumininm 

chloride  on,  Proc,  1891,  71. 
ketone,       orthonitrometacliloro-, 

1098. 
Cinnamvlangelic    acid,   preparation    of, 

1225.' 
Cinnamyldextroecgonine,  475. 
(./innamylidene  diacetate,  69. 
Cinnamylpseudotrope'ine,  1266. 
Citraconanil  and    pyranilpyroinlactone, 

identity  of,  73. 
Citraconfluorescein,  Trans.,  301. 
Citracumalic  acid,  675. 
Citral,  540. 

Citramalic  acid,  constitution  of,  1455. 
Citrazinic  acid,  action  of  heat  on,  940. 
Citrene,  tliermochemistry  of,  1315. 
Citric   acid,    a   normal    constituent   of 

milk,  1276. 
action  of  phosphorus  penta- 

chloride  on,  178. 
detection    and  estimation  of, 

in  milk,  1276. 

estimation  of,  in  plants,  129. 

origin  of,  in  milk,  1276. 

synthesis  of,  178. 

synthesis   of,   from    acetone- 

dicarboxylic  acid,  672. 
Citronellal-phosphoric  acid,  286. 
Citronellic  aldehyde,  285. 
Clark's  test,  modification  of,  116. 
Clinochlore  from  Chester.  Pennsylvania, 

and  Brewster,  New  York,  531. 
Clotting  of  blood  and  lymph,  effect  of 

peptone  on,  481. 
Clover  land,  effect  of  artificial  manuring 

on,  492. 
Coagulation,  338. 

intravascular,  953. 

of  proteVds  by  heat,  1521. 

action  of  salts  on,  954. 

of  the  blood,  chemical   theory  of, 

596. 
Coal,  estimation  of  sulphur  in,  1137. 
use  of  the   calorimetric  bomb  for 

determining  the  heat  of   combustion 

of,  520. 
Coal  tar,  indene  and  cinnamene  in,  205. 
Cobalt  and  nickel,  separation  and  esti- 
mation of,  1139. 
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Cobalt   and   niclscl,   sepMiation  of  iron 
from.  1139. 

dioxide,  1429. 

electrolytic  separation  of  gold  from, 

1396. 

oxalates,  electrolysis  of,  1189. 

refraction  and  dispersion  of,  373. 

salts,  oxidation   of,  bj  electrolysis, 

Thans.,  7(j0. 

selenites,  202. 

vohinietric  estimation  of,  620. 

C'obaltamine  salts,  action   of  hydrogen 

sulpliide  on,  272. 
C'obaltic    ammonium    oxalate,    Traxs., 
769. 

nitrate,  Trans.,  770. 

suljduite,  Trans..  708. 

Coca   leaves,    Javanese,    alkaloid    from, 

1265. 
Cocaine  chromate,  585. 

mercurocliloride,  585. 

physiological  action  of,  487. 

reactions  of,  134,  1561,  1502. 

Cochineal -carmine,  578. 
Cocoa-butter,  iodine  number  for,  869. 
Co.^oanuts,   milk    of    ripe   and   unripe, 

764. 
Cohenite,  27. 

Coiiesion,  molecular,  effect  of  concentra- 
tion on,  1409. 
Colcllicine,    detection    of,    in    corpses, 
135. 

estimation  of,  in  cok-hicum  seeds, 

512. 
Colloidal  solutions,  nature  of,  1412. 

substances,  cryoscopic  investigation 

of,  145. 
Columbite   from    Delaware   Co.,    Penn- 
sylvania, 1168. 

from     the     Black     Hills,    South 

Dakota,  886,  1329. 
Combustion,  slow,  of  gaseous  mixtiu'es, 

1153. 
Compressibility  of  hot  water,  634. 

of  liquids  and  gases,  378. 

of    mixtures  of    air   and  carbonic 

anhydride,  253. 

of  mixtures  of  air  and  hydrogen, 

634. 
Comptonite,    altered,    from    Yesuvius, 

23. 
Condensation     in     mineral    chemistry, 

25S. 
Conductivity.     See   Electrical  conduct- 
ivity. 
Conduransterin,  1387. 
Conglutin,  decomposition   products   of, 

590. 
Conine,  detection  of,  in  a  case  of  poison- 
ing, 871. 
Conium  maculatidii,  new  alkaloid  from, 
1119. 


Connellite,  157. 

Copper,  action  of  nitrosyl  chloride  on, 
Tkans.,  658. 

and  cadmium,  separation  of,  113S. 

and  its  alloys,  electrical  i-esistauce 

of,  5. 

arsenates,  641. 

atomic  weight  of,  805. 

compounds,   effect  of,    on    plants, 

491. 

conditions  of  action  of  nitric  acid 

on,  525. 

detection  of  traces  of,  in^  distilled 

water,  620. 

diphenyl,  1198. 

electrolytic  separation  of  gold- from, 

1396. 

estimation  of  sulphur  in;  S6'^. 

hydrides,  1422. 

•  lead  potassium  nitrite,  1157. 

phosphates,  1423. 

piperylbiguanidine,  839. 

potassium  chloride    and    its    solu^ 

tions,  vapour  presstire  of,  783. 

pyrites,  crystals  of,  273. 

salts,    basic,    action'  of    water   on, 

1423. 

selenites,  262. 

separation  of,  from'  arsenic  by  the 

electric  current,  114. 
sulphate  solutions,  very  dilute,  de- 
termination of  the  electrical  conduc- 
tivity of,  965. 

yapour  pressure  of,  782. 

volumetric  estimation  of,  112. 

Coriander  oil,  540. 
Coriandrol,  540. 
Cork  cells  and  suberin,  465. 
Corpses,    detection    and    estimation    of 
organic    and    inorganic    poisons    in, 
117. 

detection  of  colchicine  in,  135. 

Coi-ydaline,  1266. 

Cori/dalis  cava,  alkaloids  of,  1266. 

Cotarnine,     physiological     activity    of, 

762. 
Goto  bark,  hydrocotoin  from,  578. 
Cotton,  bleaching  of,  by  hydrogen  per- 
oxide, 1447. 

dyeing,  662. 

oil,  analysis  of,  130. 

Coumalin,  1460. 

Coumalinic   acid,    and    its    derivatiyes, 

1457. 
Coumarin,   metamido-,  preparation    of, 
918. 

metanitro-,  918. 

Couniarone,  566. 

various  reactions  of,  455. 

Cows,  composition  of  the  milk  of,  during 
early  and  late  periods  of  lactation, 
97. 


1034 


INDEX   OF   SUBJECTS. 


Cows,  liill-hrecl,  amount  of  fat  and  drv 

matter  in  the  milk  of,  1275. 
Cream,    detection    and    estimation    of 
boric  acid  in,  619. 

the  souring  of,  603. 

Cresol,  iimidodiiiitro-,  309. 

amidometa-,  187. 

ethyl  ether,  dinitrometa-,  187. 

■ trinitrometa-,  187. 

Cresolcinnamic  acid,  mcta-,  320. 

ortho-,  320. 

para-,  320. 

Cresoljlycollic  acid,  meta-,  320. 

Cresols,  uitrometa-,  187. 

Cresotic  acid,  amidometa-,  309. 

amidortho-,  308. 

acids,  occurrence   of,  in  artificial 

salicylic  acid,  454. 

Cresotodichlorhydrin,  para-,  708. 

Crosoxyetliylamine,  para-,  552. 

C'resoxycthylaniline,  552. 

Cresoxyethylcarbamide,  para-,  5'>2. 

Cresoxyethylphthalamic  acid,  552. 

Cresoxyetliylphthalimide,  dinitro-,  552. 

para-,  552. 

methvlphenvlcarbamate,        para-, 

1215. 

C'resyl  diplienylcarbamate,  para-,  1215. 

glycidyl  ether,  para-,  1199. 

Critical  data  of  liquids  and  their  chemi- 
cal constitution,  relation  between,  380. 

point,   molecular    conductivity   at 

the,  1411. 

state  of  liquids,  data  for,  969. 

temperatures    and    pressures,    de- 
termination of,  779. 

Crotolaria    retusa   and    C.  striata,    al- 
kaloid from,  335. 

Crotonaldehyde,  action  of,   on   alcohol, 
285. 

Crotonic  acids,  j3-chloro-,  170. 

sulphone  derivatives  of,  203. 

Cruciferae,  localisation  of  active  princi- 
ples in  the  seeds  of,  490. 

Cryohydrates  of  mixtures  of  salts,  388. 

Cryoli'te,  artificial,  806. 

Crj'oscopic  behaviour  of  aqueous  cane 
sugar  solutions.  972. 

experiments,  1211. 

investigation     of     colloidal     sub- 
stances, 145. 

method  for  determining  molecular 

weights,  389. 

observations,  1411. 

Cryoscopy  of  dilute  solutions,  971. 

Crystalline  liquids,  249. 

Crystals,    explanation    of    the     optical 
activity  of,  513. 

Cumalone,  675. 

Cumene,  dinitroso-,  298. 

pai-adiamido-,  298. 

paradinitro-,  298. 


Cumene-series,    change   of  propyl  info 

isopropyl  in  the,  45. 
Cumenylacrylic  acid,  orthochloro-,  69. 

orthobromo-,  69. 

Cumenylpropionic  acid,  constitution  of, 

69. 

orthochloro-,  69. 

Cumic  acid,   bromonitro-deriTatives  of, 

1055. 

derivatives  of,  1055. 

orthamidometabromo-,  1056. 

Cumidoethylphthalimide,  \\)-,  120S. 
Cuminalcauiphor,  1498. 
Cuminyk^mphor,  1498. 
Cumobenzyl  alcohol,  1352. 
Cumobenzylamine,  1352. 
Cuprammonium  bromides,  399. 
Cupreine,  co)jversion  of,  into  quinine, 

1121. 

metallic  derivatives  of,  474. 

Curare,  physiological  action  of,  487. 
Curarine,  reaction  for,  1562. 
Currant  juice,  fermentation  of,  1539. 
Currants,    red     and     black,    colouring 

matters  of,  1539. 
Cyanacetoacetates,  7-,  and  their  chlor- 

imido-derivatives,  171. 
Cyanacetophenone,  451. 
Cyanisonitrosoacetic  acid,  1184. 
Cyanobenzal  chloride,  meta-,  1341. 

ortho-,  1460. 

para-,  1344. 

Cyanobenzaldehyde,  meta-,  1345. 

para-,  1346. 

Cyanobenzyl  bromide,  ortho-,  1461. 

chloride,  meta-,  1344. 

orthu-,  1460. 

cyanide,  met  1-,  1344. 

diseienide,  ortho-,  1461. 

methyl  selenide,  ortho-,  1461. 

selenocyanate,  ortho-,  1460. 

selenomercaptan,  ortho-,  1460. 

Cyanobenzylpbthalimide,  meta-,  1345. 
Cyanoeamphor,    action   of,   on    sodium 

phenoxide  and  naphthoxide,  464. 
action  of  sodium  benzvloxide 

463. 

derivatives  of,  1499. 

Cyanocinnamic  acid,  ortho-,  1462. 
Cyanogen     compounds,      detection 

1555. 

estimation  of,  in  coal-gas,  367. 

Cyanonitrosoacetic  acid,  897. 
Cyanonitrosobutyric  acid,  418. 
Cyanopalmitic  acid,  821. 
Cyano-»-phenylosotriazole,  1114. 
Cyanostearic  acid,  a-,  1451. 
Cyanotriphenylmethane,  ortho-,  1461. 
Cyanuracetic  acid.  163. 
Cymene,  688,  897! 
action   of  chromyl   dichloride  on, 

1020. 


on. 


of. 
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Cvmenc,  constitution  of,  686,  1344. 

nature   of   the    propyl    group    in, 

686. 
■^—  oxidation  of,  with  ohromvl chloride, 

898. 
C'ymene-derivatives,  constitution  of,  46. 
tHiiienes,  dibronio-,  1200,  1201. 

dibroniodianiido-,  1200,  1201. 

• ■  dibroniodiiiitro-,  1200,  1201. 

t'vmcnesulphonic  acids,  nitro-,  1066. 
CHmoquinolti,  dibronio-,  1200,  1201. 
CynioquinoiicJ,  dibronio-,  1200,  1201. 
(.'vinyl  benzencsulplionate,  569. 

•  ethyl  ketone,  para-,  1223. 

■ nielliyl  ketone,  199. 

propyl  kotone,  para-,  1223. 

Cyuijlacetamide,  para-,  199. 
Oymylauetic  acid,  para-,  200. 
Cyniylcarboxylic  acid,  para-,  564. 
("ymyletliylearbinol,  para-,  1223. 
Cyniylglycollic  acid,  para-,  199. 
CyniylglyoxUic  acid,  para-,  199. 
Cyniylnietliylcarbinol,  199. 
C'yniylpropylcarbinol,  para-,  1223. 
Cifrtosperma,   hydrocyanic  acid   in   the 

'fruit  of,  338.  ' 
Cystin  in  pancreatic  digestion,  235. 
Cystinuria  and  diamines,  350. 
Cysts,  hydatid,  liquids  from,  97. 

■ ovarian,  analysis  of  liquids  from, 

851. 
Cytisine.  231,  946. 

and  its  derivatives,  587,  750. 

and  ulexine,  differences   between, 

334. 

detection  of,  947. 

Cylisus  laburnum,  nitrogen  assimilation 
of,  1533,  1536. 


D. 


Dalton's  law.  378,  520. 
Datholite,  artificial,  1437. 
Daubreelite,     artilicial     formation     of, 

990. 
Bead  space  in  chemical  reactions,  1150. 
in  the  chloral-soda  reaction, 

975. 
Dehydracetic  acid,  action  of  sulphuric 

acid  on.  Trans.,  609. 

constitution  of,  Teans.,  179. 

distillation     of,     with     lime, 

1455. 

. •  preparation    and     properties 

of,  Teans.,  618. 

reactions  of,  Teaxs.,  617. 

Dehydracetonephenanthraquinoue, 

Teans.,  105. 
Dehydrobenzoylacetic  acid,  458. 
Dehydromucic  acid,  295. 


Delphi ne,  reaction  for,  1562. 
Delphinine,  composition  and  properties 

of,  843. 
Delphinium  staphisagria,  alkaloids  from 

the  seeds  of,  842. 
Delphinoidine,  843. 
Delphisine,  843. 
Denitrification  in  soils,  101. 
Densities   of  liquids  and   their  atomic 

■weights,  1315. 
DensitT,  absolute,  of  a  gas,determinatioii 
of,  379. 

variation  of,  with  the  concentiMtion 

of  weak  aqueous  solutions  of  certain 
salt*,  254. 
Deox\-benzoin,  derivatives  of,  1492. 

preparation  of,  1492. 

Deoxybenzo'inorthodicarboxylic  acid  and 
its  derivatives,  1492. 

anhydride,  1493. 

Derrid,  335. 

Derris    eUiptica,     poisonous     princii)le 

from,  335. 
Desiccator,  vacuum,  arranged  for  evap- 
oration at  any  temperature,  1152. 
Deuterogelatose,  950. 
Deuteroglutose,  233. 
Deuteromyosinose,  950. 
Deuterovitelloses,  343. 
Developers  for  photographic  plates,  ac- 
tion of  borax  in,  139. 
Dextrin,  33. 

conversion  of  starch  into,  by  tlie 

butyric  ferment,  659,  1446. 
Dextritol,  34. 
Dextrococaines,  475. 
Dextrose,  compounds  of,  v^-ith  the  oxides 
of      nickel,     chromium,     and      iron, 
Traxs.,^23. 

from  ipecacuanha  root,  1133. 

relation  of,  to  the  proteids  of  tlie 

blood,  350. 
Dextroseoxime,  664. 
Destrosobrerol,  Teans.,  317. 
Dextroso-cellulose,  1179. 
Dextroterebenthene,  Teaxs.,  313. 
Diacetamidochrysene,  731. 
Diaceto-1 : 2-bromouaphthaUde,  461. 
Diacetylamidoethenylamidothymol.  18S. 
Diacetylbenzidiuemetasulphouic       acid. 

metadinitro-,  313. 
Diacetylcarbinyl  acetate,  29. 
Diacetyldiamidothymol,  188. 
Diacetyldimethoxyditolylquinol,  209. 
Diacetyldiphenylhydrazoximc,  1115. 
Diacetylmethylphenylhydrazoxime, 

1115. 
Diacetyl-a-nitroalizarin,  1077. 
Diacety lorthdmidopiperonaloxime,  70 '. 
Diacetylmetaparadiamidobenzoic     acid, 

304. 
Diacetylparamidophenol,  nitro-,  4.30. 
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Diacetylpentanc,  aa.'-,  action  of  reducing 

agents  on,  Traxs,,  214. 
Diacetylphenyllwdrazacetoxime,  111&. 
DiacetjlphenvUactamicline,  63. 
Diallvl,  isomeric  change  in,  1331. 
Dialhlacetic  acid,  molecular  refraction 

and  dispersion  of.  Trans.,  295. 
Diamines  and  cvstinuria,  350. 
aromatic,  fluorescent  derivatives  of, 

1103. 
ortlio-,  action  of  acid  chlorides  on, 

694. 
action    of   aromatic   carbodi- 

imides  on,  1468. 
action   of  dioxvquinones    on, 

044. 
Ladeiiburg's  method  of  dis- 
tinguishing, 1354. 
Diammonium  difluoride,  264. 

halogen  compounds,  263. 

semisulphate,  1321. 

Diamond,  carburation  of  iron  by,  807. 
])iamond-fields  of  South  Africa,  minerals 

and  rocks  of,  25. 
Diamyldihexylphenanthroline,  1104. 
Diamyldithioxamide,  1008. 
Diamylene,    moleciUar    refraction    and 

dispersion  of,  Teans.,  295. 
Diamylphenylhydrazine,  302. 
JJiamylsulphonamic  acid,  569. 
Dianilidopyruvic  acid,  tribromo-,  1054. 
DianUidoquinoneanil,  1046. 
Pianthryl,  boiling  point  of,  1240. 
Diarabinantri£;alactangeddic      acid, 

Tkaxs.,  1038. 
Diasijore  from  Colorado,  1328. 
Diastase,  action  of  hvdrofluoric  acid  on. 

477. 
— action  of,  on  starch  grains  witljin 

the  plant,  605. 
presence  and  function  of,  in  plants, 

856. 
Diastatic  action  of  saliva,  1522. 

ferment  in  urine,  760. 

Diazoamidobenzene,  dry  decomposition 

of,  555. 
Diazoamido-compounds,  cryoscopic    ex- 
periments with,  1211. 

di'y  decomposition  of,  555. 

Diazobenzene,  action  of  alkalis  on  acid 

salts  of,  55. 

action. of  phenol  on.  437. 

chloride,    action    of,   on    acetone, 

1450. 

reaction  of,  553. 

Diazobenzidinesulphonic  acid,  929. 
])iazo-compounds,  action  of,  on  hydr- 

oxybenzoic  acids,  1473. 

double  decompositions  of,  554. 

molecular  weights  of,  193. 

new  synthesis  by  means  of,  437. 

of  the  aromatic  series,  553. 


Diazo-compounds  of  the  thiazole  series, 

225. 
stability  of,  in  aqueous   solution, 

554. 
Diazo-o-cymenesulphonic  acid,  1067. 
J)iazo-fatty  acids,  constitution  of,  39. 
Diazonaphthalene    nitrate,    /3-,    decom- 
position of,  with  aLohol,  1073. 
sulpliates,  a-  and  j8-,  decomposition 

of,  with  alcohol,  1073. 
Diazophenol,  metanitropara-,  431. 
Diazo-salts,  anhydrous,  preparation  of, 

54. 
Diazotliiazole  liydrate,  1515. 
Diazo-a-truxillic  acid,  b-,  1496. 
Dibenzalpimelic  acid.  Trans.,  850. 
Dibenzamidodiethyl  bisulphide,  817. 
Dibenzamidylcarbamide,  60. 
Dibenzanilide,  Trans.,  67. 
Dibenzenylpiperidine,  1246. 
Dibeuzomethylene  glycol,  319. 
Dibenzosalicylin,  708. 
Dibenzoyl  ketone,  319. 
Dibenzoylacetic   acid,   action    of   hydr- 

oxylamine  on,  Trans.,  1u04. 

reduction  of.  Trans.,  1001. 

Dibenzoylamylenenitrolamine,  1005. 
Dibenzoylbromocarbinyl  acetate,  318. 
Dibenzoylbromomethane,  318. 
Dibenzoylcarbamide,  65,  446. 
Dibenzoylcarbinyl  acetate,  318, 
Dibenzoyldibromomethane,  318. 
Dibenzoylethylenephenyldiamine,  1207. 
Dibenzoylhydrazine,  symmetrical,  56. 
Dibeuzoylraethane,  nitroso-,  318. 
Dibenzoylparahydroxybenzenylamid- 

oxime,  700. 
Dibenzoylpseudopbenylhydrazidoman- 

delic  acid,  438. 
Dibenzoylquinhydrone,  900. 
Dibenzoylstilbene,    action    of    alcoholic 

ammonia  on.  Trans.,  142. 
action  of  methylamine  on,  Teans., 

146. 
Dibenzoylstilbenimide,  Teans.,  144. 
Dibenzyl  hydrogen  phosphate,  1015. 

ketone.  Trans.,  621. 

vapour  pressures  of.  Trans., 

626. 

molecular   refraction  and    disper- 
sion of,  in  solution,  Teans.,  591. 

Dibenzylacetone,  674. 
Dibenzylacetouedicarboxylic   acid,   aa'-, 

674. 
Dibenzylamine  thiocyanate,  1474. 
Dibenzylazine,  asymmetrical,  1357. 
Dibenzyldiisoquinoline,  86. 
Dibenzyldithioxamide,  1008. 
Dibenzylidenedithioxamide,  831. 

di'nitro-,  831. 

dioxy-,  831. 
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PibenzTlpcntaiietetracarboxvlic        acid, 
Tkans..  844. 

Dibenzvli)inu'lic  add,  Traks.,  846. 

Uibenzvlthiocarbamide,  action  of  acetic 
anliydride  on,  Traxs.,  40. 

Dibras^idin,    heats  of   combustion   and 
formation  of,  11. 

Pibutyrvl,  890. 

Dicalciuni    pljospbatpp,    action    of,    on 
calcium  monopho.'^phate.  880. 

Dicapronamidinebiuret.  fiO. 

Dicarbodecabcxanic  acid,  1193. 

Dicarbododecanic  acid,  normal,  1192. 

Dicarboxjbenzile  ether,  mcta-,  1345. 

Diddorhydrin,    action    of    sodium    on, 
1442.  ' 

metahydroxTbenzoate.  $-,  1482. 

salicylate,  707. 

Ilichloroforniberberine,  332. 

Dichrysylcarbaniide,  730. 

])ichry.«ylthiocarbaniide.  731. 

Dicresylplycerol,  para-,  1199. 

Dicyanodianiide,  838. 

Didynnuni  and  erbium  earths,  separa- 
tion of,  1425. 

salts,  molecular  refraction  and  dis- 
persion of.  in  solution,  Traxs.,  595. 

Didymium-group,  1424. 

Dierucin,  heats  of  combustion  and  form- 
al ion  of,  11. 

Diethoxvdimethyldiphenylquinone, 
209. 

Piethoxyditolylquinone^  209. 

Diethyl  barium  phosphate,  1014. 

■ nitrilosuccinate,  175. 

sUver  phosphate,  1015. 

a-sulphaminephthalate,  1063. 

Diethylacetonedicarboxvlic    acid,     aa'-, 
674. 

Diethylacrylic  acid,  /3-,  170. 

Dicthylamidophosphenyl  chloride,  436. 

Diethylaniine,  molecular  refraction  and 
dispersion  of,  Tkans.,  295. 

Diethylamrconium   bromide,  compound 
of  thiocarbamide  with,  Tbaxs.,  389. 

Diethyibiguanide,  1180. 

Diethylbromodinitroresorcinol,  1025. 

Diethylcarbobenzonic  acid,  913. 

Diethyldithioxamide.  1008. 

Diethylenediamine,  169,  415.  416,  1333. 

Dieth'vlglutaramidine       platinochloride, 
62.' 

Diethyhndigo.  837. 

Diethylmethylamine.  1118. 

Diethylmuscarinepyridine,  82. 

Dietbylpentanetetracarboxylic       acid, 
Trans.,  833. 

Diethylpimelic  acid.  Teans.,  835. 

Diethylpseudothiosinamine,  549. 

Diethvlsuccinic     acids,     synthesis      of, 
1193. 

Diethylsulphonacetone,  6G5. 


Diethylsulphonedichlorodimethylmeth- 

ane,  568. 
Diethylsulphonedimethylmethane,  180. 
Diethyltetrahydroxyditolyl,  2u9. 
Diethylthiocarbamide,  action  of    acetic 

anhydride  on,  Tbans.,  409. 
Diethyltoluquinol.  209. 
Diethyltribromonitroresorcinol,  1026. 
Diferroheptacarbonyl,  Traxs.,  1092. 
Diffusion,    evaporation    and   dissolution 

considered  as  processes  of,  384. 

of   ammonia  through    water   and 

through  alcohol,  1147. 

of    fresh  water  into    sea   water, 

970. 

of  liquids,  law  of,  383. 

of  salt  solutions,  383. 

Difuranylquinoxaliuemetacarboxylic 

acid,  303. 
Difurfurfuramidodihydroxytartaric 

acid,  331. 
Difurylcarbamide,  symmetrical,  182. 
Digalactangeddic  acid,  Trans.,  1057. 
Digestibility  of  fodder,  influence  of  heat 

on,  752. 

of  meadow    hay,    beans,   barley, 

swedes,  and  rice  meal,  595. 

of  proteid,  influence  of  oil  or  fat 

on, 752. 
Digestion,    absorption    of    proteids    in, 

seat  of  the,  233. 

artificial,    of    glue,    products   of, 

232. 

effect  of  salt  on,  752. 

gastric,  formation  of   peptone  in, 

953'. 

of  foods  free   from    nitrogen,    in- 
fluence of  proteid  on,  344. 

of  gelatin,  949. 

of  myosin,  950. 

of  proteids,  effect  of  certain  organic 

acids  on,  751. 

pancreatic,  action  of  bile  on,  96. 

cystin  in,  235. 

sahvary,  action  of  organic  acids  on, 

592. 
Digestion-products  of  gluten-casein,  342. 
Digestive  ferments,  excretion  of,  483. 
influence  of  temperature  on, 

1271. 
Digitaline,  reaction  for,  1562. 
Digitic  acid,  577. 
Digitogenic  acid,  577. 
Digitogenin,  576. 
Digitonin,  preparation  of,  576. 
DiglycoUanilic  acid.  177. 
DiglycoUic  anhydride,  177, 
Diglycidylcatechol,  1199. 
Dihydrazinediphenvldisulphonic      acid, 

930. 
Dihydrobenzaldehyde,  65,  67. 
Dihydrobenzamide,  561. 
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Dihydrobenzoic  acid,  68,  563. 

A'.*,  7,  14S2. 

Dihvdrobenzosime,  67. 

DiliTdrobenzvlidene  phenvlhvdrazine, 
67. 

Dibydroindoxjle,  amido-,  derivatives  of, 
1068. 

Dihydro-a-naphthoic  acid?,  1380. 

Dihydro-jS-naphtboic  acids,  1381. 

Dibydropbeuanthridine  and  its  deriva- 
tive*-, )S38. 

Dibydrosbikimic  acid,  919. 

DibydroterepbtbaHc  acid,  A^-*-,  beats 
of  combustion  and  formation  of.  376. 

A'-',  beats   of    combustion 

and  formation  of,  376. 

Dilivdrotbenardite,  non-existence  of, 
156. 

Dibydrotoluamide,  ortbo-,  563. 

Dibvdrotoluic  acid,  ortbo-,  563. 

DibydroxyaHzarin-blue,  1382,  1383. 

Dibydroxybebenic  acid,  beats  of  combus- 
tion and  formation  of,  11. 

Dibydroxybenzopbenone,  9(X). 

Dihvdroxvbenzovlacetic  acid,  Proc, 
1891,  43. 

Dilivdroxvdibenzvlacetic  acid,  Travis., 
1001. 

DibvdroxvdibvdroquinoUne,  cbloro-, 

lioo. 

Diliydroxybydrolapacbic  acid,  1239. 
Dibydroxyshikimic  acid,  920. 
Dibydroxytartaric  acid,  action  of  carb- 
amide and  tliiocarbamide  on,  725. 
DibTdroxvtbiobenzene,    properties     of, 

186. 
Dill  vdroxylTipbenTlmethane,      dinitro- , 

1235. 

metanitro-,  1346. 

• para-,  1234. 

Dibydroxyxintbone,  3  :  4-,  707. 
Dihydroxyxylene,  74. 

bromo-,  74. 

cbloro-,  74. 

Diisoamvl,    complete    cblorination    of, 

811. 
Diisoamvlsulpbonedimethvlmelbane, 

180. 
Diisobutenyl,  isomeric  cbange  in,  1331. 
Diisobutvl,    complete    cblorination    of, 

811. 
Diisobutylacetylene  divalerate,  981. 
Diisobutylamine  etbyl  oxalate,  284. 

oxalate,  action  of  amines  on,  377. 

DiisobutylglycoUic  acid,  891. 
Diisobutylpimelic  acid.  Trans.,  843. 
Diisobutvlsulphonedimetbylmetbane, 

180. 
Diisobutylsulpbonemetbane,  181. 
Diisopropylbeuzene  and  its  derivatives, 

184. 
Diisopropylcarbinol,  properties  of,  889. 


Diisopropylcarbiiiyl   acetate,  projierties 

of,  889. 
Diisopropylnitramine,  168. 
Diisopropylpimelic  acid.  Trans.,  840. 
Diisopropylsulpbonedietbvlmetbare, 

ISO. 
Diisovaleryl  890. 

Diketodibydropentene,tetracbloro-,691. 
Diketobexametbylene,  beptachlorometa-, 

690. 
Diketobexene,    bexacblorortbo-,    action 

of  pbosphoric  cbloride  on,  819. 
beliaviour    of,     on     beating, 

819. 
Diketones,  a-,  transformation  of,  in  alka- 
line solution,  335. 
Diketones,  /S-,  action  of  bydroxylamine 

on,  739. 
Dilactylic  acid,  177. 
Dilatation,  tbermal,  of  liquid    bismutb 

near  its  melting  point,  518. 
Dimet  hacrylic  acid  from  isovaleric  acid, 

1011. 
Dimetbamidobenzamide,  910. 
Dimetboxydimetbylbenzidine,  1231. 
Dimetboxygeatisein,  1386. 
Dimetboxymetatolidine,  ortbo-,  1232. 
Dimet  boxvpbenvlglvoxy  lie     bvdrazoue, 

711. 
Dimetbyl  barium  phosphate,  1015. 
Ai,4-dibydroterepbtbalate,  beats  of 

combustion  and  formation  of,  376. 

dipropyl  glycol,  Thaxs.,  875. 

fumaroid-hexabydroterepbthalate, 

beats  of  combustion  and  formation  of, 

376. 

a-sulphaminepbtbalate,  1063. 

terephtbalate,  beats  of  combustion 

and  formation  of,  376. 
Ai-tetrabydroterepbthalate,    bents 

of  combustion  and  formation  of,  376. 
Dimetbvlaeetvlcaproic  acid,  ao'-,  Tkaxs., 

570,  584. 
Dimetbylalloxazine,  1342. 
Dimetbvlamido-a-napbtbapbenazine,  a-, 

471.  ' 
Dimetbvlamido-a-napbthatolazine,  a-, 

471.  ' 
Dimetbylaniline,  derivatives  of,  457. 
reaction  of  oxyalkyl  derivatives  of, 

693. 
Dimetbylanilineazobenzylpiperidine,  89. 
Dimetbylazietliane,  1353. 
Dimetbylbiliydrazimettiylene,  1356. 
Dimetbylbromodinitroresorcinol,  1025. 
Dimetbylcarbazole,  835,  1491. 

diumido-,  834. 

Dimetbvldiaeetvlpentane,  aa'-,  Tbaxs., 

570,  587. 

dioxime  of,  Trans.,  588. 

Dimetbyldiamidocbloretboxvquinone, 

904. 
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Dimefhyldinniidoplicnyltohlmetliane, 

paranitro-,  727. 
Dimetlivldibronioheptamethylene, 

Tkanh.,  223. 
DiinetlivMicumvlmethane,  1163. 
DimetlivMiethyldiainidodiphenyltolvl- 

nictliano,  paranitro-,  728. 
Diinethyldiliydroxylieptamethylcne,  ac- 
tion   of    livdroxvlauiine   on,  TkiNs., 

221. 
action     of     phenylhjdrazine    on, 

Trans.,  221. 
condensation  product  of,  Tbans., 

228. 

constitution  of,  Travs.,  221. 

preparation  of.  Trans.,  217. 

■  sodium     derivative     of,     Teans., 

220. 

synthcsi.1  of,  Trans.,  214. 

Dimethyl-aa'-diniethylpyrrolidylammo- 

niuni  cldoride,  1508. 
Dimcthyldinitroresorcinol,  1025. 
Pimetliyldipyridyl,  aa'-,  80. 
Dimethylditliioxamidc,  1008. 
Pimetliylctlioxybcnzidine,  213. 
Diuiethvlglutaric     acid,      svmuictrical, 

lOlS.' 
and    trimethyleuccinic    acid, 

relative  properties  of,  660. 

acids,  1016. 

Dimethylglyoxime  peroxide,  316. 
Dimethylheptamethylenc,  Trans.,  227. 

diacetate,  Trans.,  225. 

glycol.  Trans.,  217. 

Dimethylbomogentisic  acid,  1129. 
Diinethylhvdroxyiodoheptametliylene, 

Trans.,  224. 
Dimcthylimidothiazoline,  1516. 
Dimethylindigo,  synthesis  of,  722. 
Dimethyllactamidine        hydrochloride, 

63. 
DiinethylmetaxyloquinoL  210. 
Dimethyl-a-methylpyrrolidylammo- 

uiuni  salts,  1506. 
Pimethylnaphthaeurhodine,  471. 
Diniethylorcinol,  1347. 

dimethyl  ether,  1347. 

Dimethvlorthanisidine,  nitro-derivatives 

of,  1031. 

reactions  of,  694. 

Dimethylorthophthalyldidextroecgon- 

ine,  476. 
Dimethylortlio-xjlidine,  1205. 
Dimethylortho-xyloquinol,  210. 
Dimethyloximidocaproic   acid,    Trans., 

586. 
Dimethvlparatoluquinoiine,  afi-,  oxida- 
tion of,  1095. 
Dimethylparaxyloquinol,  210. 
DimethVlpeutanetetraearboxylic      acid, 

Trans.,  830. 


Dimethylpbenanthroline,  llOo. 
Dimethyl-»-plienylosotriazole,  1115. 
Dimethylphenylpyrazolesulphonic   acid, 

1107. 
Dimethylpimelic  acid,  aa'-,  Trans.,  570, 

577,  587,  832. 
Dimethyl-o-pipecolylammonium  iodide, 

1508. 
Dimethylpiperazine,  y-,  1333. 
Dimethyipiperidine,        behaviour       of, 

towards  hydrog?n  chloride,  1506. 
Dimethylpyridine,  aa'-,  Trans.,  177. 

oxidation  of,  Trans.,  178. 

Dimcthylpyridone,  aa.'-,  Trans.,  177. 
Dimethylquinol,  bromo-,  209. 
Dimethylquinoline,  oxidation  of,  1096. 
Dimcthylquinoxalinemetacarboxylic 

acid,  303. 
Dimethylsafranine  hydrochloride,  1205. 
Diniethvlsuccinic  acid,  an  isomeride  of, 

290.  ' 

acids,  bromination  of,  1191. 

substituted,  829. 

synthesis  of,  1193. 

Dimethyltetramethylenediamine,       a/3-, 

1503. 
Dimethylthiazole,  /S//-,  222. 
Dimethvlthiazole  ,3-carboxylic  acid,  a/i-, 

224.  ' 
Diniethyltolualloxazine,  1342.*< 
Dimethyltriamidodiphenyltolylmetliane, 

727. 
Dimethyltribromonitroresorcinol,  1026. 
Dimethyluracil,  imido-,  1007. 
Di-a-naphtholbenzylidenesulphonic 

acid,  barium  salt  of,  721. 
Dinaphthyl    bisulphide,    1  :  3-diamido-, 

573. 

ketone,  fi-,  boiling  point  of,  1240. 

picrates,  216. 

Dinaphthylamine,  )3-,  boiling  point  of, 

1240. 
Dinaphthylene  oxide,  ^-,  new  method  of 

preparation  of,  Trans.,  1096. 

nitro-,  Trans.,  1100. 

tetrabromo-.  Trans.,  1100. 

tetrauitro-,  Trans.,  1100. 

Dinaphtbylene-oxide-tetrasulphonic 

acid,  constitution  of,  Trans.,  1099. 
Dinicotinic  acid,  aa'-dichloro-,  940. 
Dinitro-compounds,  reaction  for,  685. 
Dioptase  from  the  French  Congo,  6J7. 
Diospyros  viginiana,  crystalline  princi- 
ple from  the  bark  of,  324. 
Dioxymethylenephenylglyoxylic     hydr- 

azone,  711. 
Dioxymethylenequinaldine,  705. 
Dioxyphenazine,  944. 
Dioxyquiuones,  action  of,    on    orthodi- 

amines,  944. 
Dioxvtetrazotic  acids,  1038. 


]640 


INDEX  OF   SUBJECTS. 


Dipentene,  1083. 

dihvdrobromide,  action  of  bromine 

on,  1242. 
Diphenol,  930. 

Dipbenoldisulphonic  acid,  930. 
DipbenosvpropTlaniine,  7-,  l-i67. 
DijDhenyl  dicjanide,  60. 

orthodiamido-,  570. 

ortliodinitro-  570. 

oxidation  of,  in  the  animal  organ- 
ism, 1529. 
Diphenrlacetaldoxirae,  1070. 
Dipbenylacetjlene  dibenzoate,  931. 
DiphenvlacetTltolujlenediamine,  69 1. 
DipbenylamidomethTleneplienylortlio- 

phenyleneguanidnie,  1469. 
DiphenTl-/i-amidothiazole,  a$-.  222. 
Diphenyl'/i-amidoxazole,  a^-,  725. 
Diplienylamine,  action  of  picric  chloride 

on,  TfiiNS.,  716. 

amidocliloro-,  299. 

oxidation    of,    in     the     organism, 

1529. 
Dipheiiyl-bases,  211. 
Diphenylbiguanide,  j8-,  1180. 
Diplienylbihydrazimethylene,  1357. 
Diphenylbromodinitroresorcinol,  1U26. 
Diphenylcarbazole,  1212. 
Di  plienylohlorof  oruiamide,     compounds 

from,  121-i. 
Diphenvl-derivatives  from  alkvlquinola, 

209.  ' 
Diphenyldiamidoljydrosybenzeue,  191. 
Diphenvldietbvlene  and  its  deriratives, 

76. 
Diphenyldihydroquinoxaline,.  747. 
Diphenyldimethylazimethyleue,  1359. 
Diphenyldinitromerhane,  .315. 
Dipiienyldipyridazine,  1502. 
DiphenyldisiUphine,  metadinitro-,.  567. 
Diphenyldisulphonic  acid,  auiida-,  930. 

and  its  deriTatives,  930. 

bromaniido-,  929'. 

Diphenylene  oxide,  123 1. 

'—  diaraido-,  1234. 

Dipbenylenemethane  sulphide,  1049-. 
Diphenylenemethanesul  phone,  1059. 
Diphenyletho-o/3-dihydronaphthaquan- 

oxaline  [1:3],  15 14. 
Dipheuvlethonanhthazomum  hydroxide, 

1110. 
Diphenylethylidene,  296. 
Diphenylfurazan,  1237. 
Diphenylglyoxime  peroxide,  316. 
Diphenylhydrazonebenzylideuesulphonic 

acid,  sodium  salt  of,  720. 
Diphenylhydrazonephthalaldehydic 

acid,  isfo. 
Diphenylhydroxyethylamine,  726. 
Diphenylhydroxytriketone,  1043. 
Piphenylimidothiazoline,  1517. 
Diphenyline  hydrochloride,  iodo-,  2 LI. 


Diphenylisosuccinic  acid,  Tr.\x3.,  731. 

preparation  of,  Thaxs.,  732. 

Diphenylketazine,  1359, 
Diphenylmaleanil,  71. 
Diphenylmaleic  anhydride,  71. 
Diphenyhnethane,   bromo-,    prcpai-ation 

of,  Tr.axs.,  731. 
oxidation    of,    in    the     organism, 

1529. 
Diphenvlmethvlcinnamaldiaziniethvleno, 

1360." 
Diphenylmethylenebenzaldazine,  1359. 
Dijjhenvlmetliylenecinnamaldazine, 

1359.' 
Diphenylmethylenehvdrazine,  1358. 
Diptienyhnetliyleuetetrazoue,  1359. 
Diphenvlmetliylphenvlazimetbylene, 

1360.' 
Dipheuyl-/i-methylthiazole,  a^-,  222. 
Diphenylnaphthotriazine,  and  its  deriva- 
tives, Tkans.,  G»1. 
Diphenjl-fi-naplithylamine,  diamido-, 

301. 
Diphenyloxycyanidine,  59. 
Dipiienyl-4  :  o-phenylpyrrolidone,  3-, 

iRA.NS.,  146. 
Diphenyl-4 :  o-plifinylpyrroloue,  3-, 

1'eans.,  144. 
Diphcnylpropane,  a^-,  207. 
Dipbeuylpi'upiouic     acid,     j3-,     Tbaxs., 

731. 

preparation  of,  Tkans., 

■   734. 

Diphenylpropyl  alcohol,  Tbaxs.,  1009, 

Diphenylpyridxjne,  45S. 

Uiphenylpyridonecarboxylic  acid,  458, 

Dipheuyljjyrone,  2  1 6-,  4.jS. 

Uiphenylpyroaecarboxylic  acid,  458. 

Diphenylquinoxalmemetacarboxylic 

acid,  3U3. 
Diphenylsuccinauil,  72. 
Diphenylsuccinanilic  acid,  72. 
Diphenylsuccinic  acids,  71. 

anhydrides,  72. 

Dipheuybulphideorthocarboxylic     acid, 

1058." 
Diphenylsulphonamic   acid,  ammonium 

salt  ot,  569. 
Diphenylsulphone-)8-thiophenylpropane, 

aj8-,  1068. 
Dipheuylthiazole,  ofi-,  221. 
Dipheuylthiocarbamide,  action  of  acetic 

acid  on,  Tkaxs.,  329. 

action  of  water  on,  Teaxs.,  328. 

symmetrical,  action  of   acetic  an- 
hydride on,  Tkax.-;.,  396. 
Diphenyltoljltoludihjdroxvquinoxaline, 

748. 
Diphenyltriamidobenzene,    condensation 

of,  with  benzoin,  748. 
Diphenvltriketone,  318, 
hvdrate.  319. 
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Ili|ilipnrItriketonanili(lc.  319. 
Diplienjlt rikptonedianilide,  319. 
DiplieiiTltrinitrosopnipano,  319. 
DiphtliiilThunicloothvl  sulphide,  815. 

fulphoxide,  810. 

PiplitlialylimidoetliTl  bisulphide,  817. 
Diplithalvlimidopropvl    bisulphide,    fi-, 

1473.  ■ 
Dipiperidvl,  a/3-,  583. 

y-,  and  its  derivatives,  1094. 

Dipiperidjlbroniisatin,  1491. 
Dipiperidvlisatin.  928. 
])ipipt'roii_vlacrvl  ketone,  704. 

dibromo-,  1475. 

dinitro-,  705. 

Dipropnrirvl,  isomeric  change  in.  1332. 
Dipropyl  a-sulphaminophtlialate.  1063. 
Dipropylacetylene  dibutvrate.  f>9l 
Dipropylamine,  molecular  refraction  and 

dispersion  of,  Tkaxs.,  290. 
Dipropvlbenzene,  para-.  1022. 

dinitrodibromopara-,  1022. 

Dipropylbenzenes,  synthesis  of,  685. 
Dil)ropjlbenzene8uIphonic   a«id,    meta-, 

685. 

■ acids,  para-,  1022. 

Dipropylene,  /3-,  282. 
Dipropylethylamine.  1118. 
DipropylglycoUic  acid,  891. 
Dipropyhnethylaniine,  1118. 
Dipropyhiitraniine,  168. 
Dipropvlpimelic  acid,  Trans.,  838. 
Dipyridyl,  y-,  1093. 
Dipyrojientylene,  1085. 
J)iquinolyl,'2'  :  3'-.  83. 
Diquinyl  ketone,  1106. 
Dirosorcinol.  detection  of,  in  syntlvefie- 

ally  prepared  phloroslucinol,  125. 
Diresorcinyl  tetrethyl  ether,  76. 
Disalicylbenzoin,  708. 
Disazoijenzeneparachlorophenylhydr- 

azine,  tetranitronitroso-,  907. 
Disazo-corapounds  of  a-naphthol,  mole- 
cular  change   in    the   formation    of, 

1075. 
Disodammonium  chloride,  642, 
l^isodium  erythroxide,  999. 
Disjjersion   and   chemical    constitution, 

relation  between,  774. 

in  certain  metals,  373. 

molecular,  of  various  substances  in 

solution,  Teans.,  589. 
of  various  carbon  compounds.  774, 

Tkaxs.,  290. 

rotatory,  of  tartrates,  1145. 

Dispersive  power  of  organic  compounds, 

138.  774,  Tbaxs.,  290. 
Dissociating  gases,  function  of,  870. 
Dissociation,  continued,  381. 
electrolytic,    and    the    molecular 

theory,  390". 
formulae  for,  1309. 


Dissociation,  electrolvtic,  hypothesis  of, 

521. 

in  solution,  1148. 

hypothesis  of  solution,  255,  638. 

of  Arrhcnius.  255,  638. 

in    solutions,    versus    association, 

972. 

influence  of  pressure  on,  381. 

into  ions,  theory  of.  and  its  conse- 
quences, 972,  Peoc.,  1890,  170. 

of  aluminium  fluoride,  806. 

of  ammonium  chloride,  1415. 

of    amylene    hydrobromide  under 

low  pressures,  970. 
of  carbonic  anhydride  and  steam, 

143. 
of  gases  and  vapours  by  the  silent 

discliarge,  143. 
of  liquid  nitrogen  peroxide,  Traxs., 

1076. 
of  magnesium   oxide  by  means  of 

metallic  magnesium,  643. 

of  selenium  chlorides,  11. 

of  sodium  carbonate,  364. 

theory  of,  874. 

Dissociation-constants  of  organic  acids, 

257. 
Dissolution,  considered  as  a  process  of 

diffusion.  384. 
heat    of,  of  carbon  compounds  in 

various  alcohols,  1313. 
Distillation,    fractional,    in    a    vacuum, 

apparatus  for,  146,  259. 
Ditetrahydro-o-naphthaquinoline,   1261. 
Dithionic     acid,     formation     of,     from 

sodium  sulphite,  978. 
Dithioxamide,  action  of  ethylenediamine 

on,  1003. 
Ditoluidotoluquinone,  1046. 
Ditolyl  ketone,  para-,  1053. 

orthodiuiti-o-,  preparation  of,  1491. 

Ditolylamine,     condensation     of,    with 

benzaldehyde,  434. 

orthamidopara-,  -134. 

Ditolvldiamidohydroxvbenzene,     para-, 

190. 
Ditolyline  liydrochloride,  211. 
Ditolylsulphonepropyl  ether,  1229. 
Ditolylthiocarbamide,  434. 
meta-,  action  of  acetic  anhvdride 

on,  Tra>'8.,  403. 
ortho-,  action  of  acetic  anhvdride 

on,  Teaxs.,  402. 
Dixylyl  ketone,  para-,  1053. 
Dixylyleneammonium  salts,  1353. 
Dixylyltliiocarbamide,   meta-,   action   of 

acetic  anhydride  on,  Teaxs.,  404. 
Doona  zeylam'ca,  resin  from,  1385. 
Dudgeonite,  275. 
Dufrenite  from  Cornwall,  274. 
Dulcitol,  effect  of.  on  the  electrical  con- 
ductivity of  boric  acid  solutions,  25-1. 
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Durdenite,  154. 

Dyeins  cotton,  662. 

Dyeing,  theory  of,  832. 

Dves,  hydroxyketone.  705. 

— —  of  the  aiithra  juinone  series,  935. 

of  the  prinuiline  group,  195. 

• of    the    triphenvlmethane    group, 

727. 

• orthohydroxyazo-.  1038. 

Dvnamite.  analysis  of,  623. 
Djslyte,  Tbaxs.,  978. 

E. 

Earth,  bhie,   from   the    South  African 

diamond  fields,  25. 
Earth-nut  fat.  alterabiHty  of,  770. 
Ebulliscope.  Raoiilt's,  9. 
Fco;onic  acid,  74-9. 
Ecgonine,  333. 

constitution  of,  750. 

destro-  and  Iebto-,  oxidation  pro- 
ducts of,  749. 

reactions  of,  1561. 

salts,  333. 

Ecgoninelactone,  a-brom-,  66. 
Effluvia  from  chemical  or  voltaic  reac- 
tions, electrification  of,  7. 
Effusion  of  gases,  381. 
Elaterite  from  Dingwall,  273. 

from  Eoss-shire,  272. 

Electrical  and  chemical  energv.  relation 

between,  in  galvanic  cells,  513. 
behaviour   of    precipitated    mem- 
branes, 517. 
conductivity  and  capillarity,  ana- 
logy between.  1408. 

and  freezing  point,  971. 

basicitv  of  acids  deduced  from 

their,  631,  632." 

maximum,   determination  of 

the,   of  verv   dilute    copper  sulphate 
solutions,  965. 

. molecular  changes  in  metals 

as  shown  by  their,  1.308. 
of  boric  acid  solutions  in  pre- 
sence of  dulcitol,  251. 

of  isomeric  organic  acids  and 

their  salts,  375,  517. 

of  liquids,  effect  of  pressure 

on,  250. 

of  organic   acids   and   their 

salts,  631,  632. 

of  precipitated  membranes, 

14^. 

of  saline  solutions,  141. 

of  salt  solutions,  influence  of 

water  of  crystallisation  on  the,  141. 

of  solid  electrolytes,  1307- 

of  solutions  of  double  salts, 

6. 


Electrical  phenomena  developed  in  the 
formation  of  solid  carbonic  anhydride, 
777. 

resistance  of  bismuth,  515. 

of  metals,  4. 

of  salts  in  the  Bunsen  flame, 

5. 
Electricity,   conduction    of,  by  the  va- 
pours of  heated  salts,  515. 
Electrification  of  effluvia  from  chemical 

or  from  voltaic  reactions,  7. 
Electrochemical  investigations,  1309. 
Electrolysis,  778. 

in  animal  tissues,  597. 

of  barium  chloride,  1421. 

of  bile,  591, 

of  fused  aluminium  fluoride,  153. 

of  fused  compounds   of  boron  and 

silicon,  1321. 

of  metallic  thiocyanates,  1170. 

of  sodium  acetate,  1192. 

oxidation     of      cobalt     salts     by, 

Traxs.,  760. 

theory  of,  Proc,  1891,  118. 

Electrolyte,    development    of     E.M.F. 

between  mercury  and  an,  374. 
Electrolytes  and  non-electrolytes,  freez- 
ing points  of  dilute  aqueous  solutious 
of,  971. 

E.M.F.  of  a  metallic  series  of,  3. 

solid,    electrical    conductivity    of, 

1307. 

specific  inductive  capacity  of,  778. 

Electrolytic  dissociation,  and  the  mole- 
cular theory,  390. 

formulae  for,  1309. 

hypothesis  of,  521. 

in  solution,  1148. 

estimation  of  metals  as  amalgams, 

1553. 

separations,  1296,  1396. 

synthesis  of  bibasic  acids,  1192. 

Electrolytically    dissociated    substances, 

solubility  of  mixtures  of,  142. 
Electromotive    force,    development    of, 
between  mercury  and  an  electrolvte, 
374. 
of  a  metal  in  a  series  of  elec- 
trolytes, 3. 

of   cells   of   certain   metals, 

platinum,  and  nitric  acid,  514. 

of  galvanic  elements,  514. 

of  polarisation,  1405. 

Electrometallurgy  of  aluminium,  525. 
Element.     See  Galvanic  element. 
Elements,  dispersive  powers  of,  776. 

new  periodic  property  of,  12. 

of    the     second     periodic    group, 

spectra  of,  965. 

Elephant's  milk,  98. 
Ellagotaiinic  acid,  918. 
Emmonsite,  154. 
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Kmiilsions,  9i8. 

Energy  content  in  chemistry  and 
physics,  l-tl4. 

factors  of,  075. 

Ensilage,  changes  occurring  during, 
1287. 

Enzymes,  tryptic,  gelatin  as  a  reagent 
for  the  detection  of,  1522. 

Eo?in,  fluorescence  of  alcoholic  solu- 
tions of,  on  heating,  139. 

E]>ichlorhydrin,  action  of  phenylhydr- 
azine  on,  582. 

■ relation     between     the    speetro- 

metrical  constants  and  chemical  con- 
stitution of,  t!30. 

Erbium  and  didymium  earths,  separa- 
tion of,  14'25. 

Erbium  group,  1424. 

Erika,  195. 

Erucic  acid,  heat  of  combustion  and 
formation  of,  11. 

£ri/(hrina  hrolero'i,  alkaloid  from,  335. 

suhtimbrans,  alkaloid  from,  335. 

Erytbritol,  alkaline  derivatives  of,  657. 

Erythroxides,  bibasic,  constitution  and 
heat  of  formation  of.  1312. 

Eserine,  reaction  for,  1562, 

Essence  of  lemons,  1496. 

of  myrtle,  1384. 

Etazole,  176. 

Ethane,  chloro-,  thermochemistry  of, 
1311. 

nitro-,  action  of  alkali  carbonates 

and  hydroxides  on,  Traxs..  411. 

action  of  ammonia  on,  Tea-NS., 

412. 

Ethenyldiphenylure  de,  60. 

E  t  h  en  vlorthamidochlorodiphenylamine, 
300.' 

Ether,  action  of  light  on,  in  presence  of 
moist  oxygen,  Tkans.,  51. 

—^  formation  of  an  explosive  sub- 
stance from,  Proc,  1891,  15. 

influence   of  teuiperaiure  on  the 

formation  of  hydrogen  peroxide  from, 
Traxs.,  56. 

Ethereal  oil  of  asafoetida,  322,  464. 

of  Linderafericia,  464. 

of  sabadilla  seeds,  1284. 

oils,  217,  1240. 

•  olefinic  constituents  of,  539. 

salts,  dispersion  of,  774. 

estimation  of,  in  brandy  and 

spirits,  503. 

formation  of,  by  means   of 

ethyl  chlorocarbonate,  288. 

of  organic  acids,  hydrolysis 

of,  by  potassium  acetate,  425. 

of  polybasic  acids,  hydrolysis 

of,  1013. 
Ethers,  formation  of,  in  the  preparation 

of  isoallylene  and  its  homologues,y96. 


Ethoxyazobenzene,  base  from,  211. 

Ethoxybenzamide,  nitro-,  916. 

para-,  64. 

E  thoxy  benzam  id  i  ne     hydrochloride , 
ortho-  and  para-,  64. 

parethoxyphenylhydroxypyrimid- 

inecarboxylate,  para-,  64. 

Ethoxybenzenylamidoxime  ethyl  ether, 
meta-,  699. 

para-,  700. 

Ethoxybenzimidoethyl      ether      hydro- 
chloride, para-,  64. 

Ethoxybenzoic  acid,  nitro-,  916. 

Ethoxybenzonitrile,  ortho-,  63. 

ortho-    and    para-,    imido-etliers 

from,  63. 

para-,  64. 

Ethoxydianilidoquinone,  chlor-,  903. 
Ethoxvdimethylaniline,  meta-,  reactions 

of,  693. 
Ethoxydinitronaphthyl  sulphide,  321. 
Ethoxydiphenylliydroxypyrimidine, 

para-,  64. 
Ethoxyisosuccinic  acid,  175. 
Ethoxvnaphthaleue,    a-,     nitro-deriva- 

tives  of,  1379. 
Ethoxvnaphthvl  bisulphide,  ,3-,  322. 

sulphide, 'jS-,  321. 

Etlioxvparadihydroxyquinone,       clilor-, 

904.' 
Ethoxyphenyldimethylhydroxypyrimid- 

ine,  para-,  64. 
Ethoxyphenylethylmethylhydroxy- 

pyrimidine,  para-,  64. 
Etlioxyphenylhydroxypyrimidinecarb-| 

oxylic  acid,  para-,  64. 
Ethoxvphenylmethylbenzylhydroxypyr- 

imidine,  para-,  64. 
Elhoxyphenylmethylliydroxypyrimid- 

ine,  ortho-  and  para-,  64. 
Ethoxyphenylsulphonic  acid,  meta-,  310. 
Ethoxyquinone,  diamidudichlor-,  904. 
Etiiyl  acetamidonitrobenzoate,  912. 

acetoacetate,     action     of     ethyl 

j8-bromopropionate  on,  547. 

action  of  hydroxylamine  on. 


740. 


1484. 


aldehydeuramide.  908. 
amidcbenzoic   derivatives  of, 


condensation    products    of, 

172. 

constitution  of,  1181. 

sulphur  derivatives  of,  204. 

acetodicarboxylate  and  its  imido- 

ether,  171. 

o-acetoglutarate,  action  of  ammonia 

and  aniline  on,  1187. 

acetonedicarboxylate,  671. 

. action  of  ammonia,  isobutyl— 

amine,  and  aniline  on,  422. 
action  of  lutrous  acid  on,  738. 
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EtliTl  acetonedioxala^e,  426. 

acetoiioxalate,  coloured  compounds 

from,  422. 

acetosuccinate  and  its  homologucs, 

action   of  ammonia    and    amines    on, 
544. 

S-ar'atvldihydrocollidinecarboxyl- 

ate,  1091^ 

a-acetjlglutarate,  547. 

acetTrtetraniethvlenecarboxylate. 

molecular  refraction  and  dispersion 
of,  Traxs.,  295. 

o-acetyltricarballylate,  423. 

S-acetVltricarbaliylate,  423. 

aceLvltinmetbyleiiccarboxylate,  ac- 
tion of  isoamyl  iodide  and  sodium 
etboxide  on,  Tkaxs.,  892. 

molecular  refraction  and  dis- 
persion of,  Traxs..  295. 

aconitat*,    action   of  ethyl  sodio- 

malonate  on,  546. 

acrvlate.  action  of  ctbyl  alcohol  on, 

TRAX:i.,  475. 

alcohol,  action  of  iodine  on.  656. 

solutions,  specific  heats  of, 

1406. 

allyl    ether,    action   of    hydrogen 

chloride  and  bromide  on,  164. 

allylacetate,    action    of    alcoholic 

sodium  etiioxide  on,  Trans.,  482. 

allvlmethvlbenzoylacetate.  Trans., 

999.  ' 

amiilobenzoate   forth-),  action  of 

ammonia  on  derivatives  of,  912. 

amidocrotonate,  action  of  heat  on. 

Traxs.,  172. 
amidoethylenedicarboxylate, 

Traxs.,  747, 

• action  of  baryta  on,  749. 

•  o-amido-o-ethylideneglutarate, 

lactam  of,  1187. " 
a-amidoethylidenesuccinate  and  its 

derivatives,  544. 

/3-amidoglutaconate,  422. 

• amidonitrobenzoate,  912. 

/i-amidothiazoledicTrboxylate,  224. 

|i-aniidothiazylacetate,  743. 

amidotolylcarbamates,        isomeric, 

702. 
■ angelate,  action  of  alcoholic  sodium 

ethoxide  on.  Traxs..  4S2. 
o-anilido-f'-ethylideneglutarate, 

lactam  of,  1187. 
benzalinalonate,     action    of    ethyl 

sodacetoacetate  on,  712. 

• benzamidoxalacetate,  922. 

•  benzamidylcarbamate,  59. 

benzenebiazo-A^'^-dihydrotere- 

phthalate.  1487. 
benzenebiazo- A->  -^-dihvdrotere- 

p'.ithalate,  1487. 
— —  benzenebiazot«rephthalate,  1487. 


Ethyl  benzenodihydrazc- A-' ^-dihydro- 
terephtlialate  (para-),  1486. 

benzoylacetate,    condensation    of, 

with  furfuraldehyde,  Traxs.,  1011. 

3-benzoyldihydrocollidinecarboxyl- 

ate,  1091.  ' 

benzoylsodacetateandchloracetone, 

reaction  between,  Traxs.,  191.  ■ 

benzylbenzoylacetate,  Teans., 

1006. 

benzyldicarboxyglutaconate.  179. 

action  of  ammonia  on.  Trans., 

748. 

bromethylamido-a-orotonate,  817. 

bromide,  molecular  refraction  and 

dispersion  of,  Tr.\xs.,  295. 

bromocaprylate,  1190. 

bromomethylacetoacetate,  223. 

bromo-/3-naphthoate,  934. 

bromostearate,  1190. 

butanepentacarboxylate,  42 1. 

carbamate,    action    of    parachloro- 

phenylhydrazine  on,  Traxs.,  211. 

carboxyglutarate,  547. 

chloracetoacetate,  action  of  sodium 

phenylmercaptide  on,  712. 

chloralimidocarboxylate,  1003. 

chloretiivlnaphthylcarbamates, 

1373. 

chlorocai'bonate,     action     of,     on 

sodium  formate,  acetate,  &c.,  288. 
chlorofumarate,   molecular   refrac- 
tion and  dispersion  of,  Traxs.,  295. 
chloromalonate,  action  of  phenyl- 
hydrazine  on,  1068. 

«r-fhloromethylacetoacetate,  223. 

chlorophenylhydrazinepyruvate 

(ortho-),  TR.iNS.,  211. 

chrysylcarbamate,  730. 

cinnamate,  additive  compound  of, 

with  ethyl  sodacetoacetate,  914. 

citradibromopyrotartrate,  1185. 

cresyl  ether,  brom-,  552. 

imido-,  552. 

crotonate,  action  of  ethyl  alcohol 

on.  Trans.,  478. 

cuproacetonedicarboxylate,  673. 

cuprobenzoylacetate,  459. 

cyanide,  dimolecular,  888. 

diazobenzoate,  55. 

dibenzoylacetat-e,  action  of  plienyl- 

hydrazine  on.  Trans.,  1005. 

preparation  and  properties  of, 

Trans.,  1000. 

dibenzoylmethylacetate,      Trans., 

1005. 

aa'-diben2ylacetonedicarboiylate, 

674. 

dibenzvlpentanetetracarboxylate, 

Traxs.,   843. 

dibr'  >mhydromuconate, Trans.,  752. 

af3-dibromobutyrate,  1184. 
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Etbvl  dibromopentanetetracarboxvlate, 
Tkaxs.,  .S27. 

clibromoquinonetcrephthalate, 

456 

dihromosuccinatc,  action  of  etbyl- 

euediamineon,  lOOi. 

at-tion  of  zinc  on,  118J',  1338. 

dicarboxvpliitaconiitc,     action     of 

nninionia  on,  TuANS.,  Ho. 

alkyl  substitution  products  of, 

17S. 

dielilonicetatc,    action    of,   on   the 

sodium  derivative  of  ethyl  malonate, 
ruoc.  1891,  41. 

dichlorisopropylcarbamate,  1374. 

didilorisopropvlclilorocarbamate, 

1374. 

diclilorisopropylnaphthylcarb- 

auiates,  1374. 

dichlorisopropylphenvlcarbamate, 

1374. 

aj3-dichloropropylcarbamate,  1374. 

/3-dichloropropvlchlorocarbamate, 

1374. 

a/i-dichloropropylnaphthylcarb- 

amatc*,  1374. 

o/3-(lichloropropylphenylcarb- 

amato,  1374. 

ao'-diethylacetonedicarboxylate, 

073. 

diethylpentanetetracarboxylate, 

Tkaxs.,  833. 

dicthylpimelate,  Teaxs.,  834. 

dihydrogen  pliosphate,  1014. 

(lihydroxytartrate,  T^o. 

diisobutylpeutanetetracarboxylate, 

Tkaxs..  841, 

diisobutylpimelate,  Teaxs.,  842- 

diisopropylpeutanettracarboxylate, 

Teaxs.,  839" 

diisopropylpimelatc,  Teaxs.,  810. 

dimetliyl  phosphate.  1015. 

aa'-diniethylacetouedicarboxylate, 

674. 

aa'-dimethyl-aa'-diacetylpimehite, 

and      its      decomposition      products, 
Teaxs.,  569. 

dihydrazone  of.  Teaxs.,  573. 

hydrolysis  of,  Teaxs.,  580. 

preparation  of,  Teaxs.,  571. 

dimethvlpentanetetracarboxylate, 

TuAXS.,  829. 

oa'-dimethylpiraelate,  Teaxs.,  571, 

575,  831. 
dimethylpyronedicarboxylate, 

1331. 
dimethyltetrazonedicarboxylate, 

293. 

dinitrethoxybenzoate,  916. 

dinitrohydroxybenzoate,  916. 

diuitrophenylacetate,       derivatives 

of,  1224. 
VOL.  LX. 


Ethyl  diphenvlisosuccinate,  preparation 
of,  Teaxs.,"  731. 

diphenylpropionate,  Teans.,  735. 

diplienylpyronedicarboxylate,  459, 

675. 

^-diphenylsulphonebutyrate,  204. 

dipropylpentanetetracarboxylate, 

Teaxs..  836. 

dipropylpimelate,  Teaxs.,  837. 

disodiopentanetetracarboxylate,  ac- 
tion of  benzvl  chloride  on,  Teaxs., 
850. 

action  of  methylene  iodide  on, 

Teaxs.,  798. 
action  of  trimethylene  brom- 
ide on,  Teaxs.,  994. 

disodiotartrate,  transformation  of, 

by  ethyl  chloride,  830. 

ecgonate,  749. 

ether  and  etliyl  bromide,  separa- 
tion of,  410. 

behaviour  of,  with  sulphuric 

acid,  410. 

ethoxvhydroxypyridinedicarb- 

oxylate,  939. 

ethoxyoxalacetate,  545. 

ethoxy-a-pyi"idonedicarboxylate, 

939. 
ethvlacetoacetate,  sulphur  deriva- 
tives o"f,  204. 

ethylacetonedic!irboxylat€,  673. 

elhylbenzyldicarboxyglutarate,179. 

ethyldicarboxyglut;irate,  179. 

a-ethvl-j3-diethylsulphonebutyrate, 

205. 

a-ethyl-)3-diphenylsulphonebutyr- 

ate,  205. 

a-ethyl-/3-dithiophenTlbu(yrate, 

205. 

ethylenedicarbamate,  1195. 

ethvlenetricarboxylate,    a-,    Peoo., 

1891,  41. 

ethylpiperidinebetaine  salts,  943. 

f umarate,  molecular  refraction  and 

dispersion  of,  Traxs..  295. 

furfuracrylate,  427. 

f  urfuralbenzoylacetate,        Teax'S., 

1011. 

furylcarbamate,  182. 

glutaconate,  action  of  ammonia  on, 

Teaxs.,  745. 

hexamethvlenetetracarboxvlate 

[1:1:3:  31,  Teaxs.,  803. 

homogentisate,  1129. 

hydrazomethylthioazolecarboxyl- 

ate,225. 

hydrogen     ethoxyhydropyridinedi- 

carboxylate,  939. 

f  umarate,     preparation     and 

properties  of,  Traxs.,  736. 

hemipinate,  712. 

hTdroxyisophthalate,  13G9. 

5  r 
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Ethyl  hjclrogen  maleate,  preparation  and 
properties  of,  Tbaxs.,  740. 

malonate,  properties  of, 

1012. 

f7c-metaerotonamidobenzoate, 

1485. 
oximidosuccinate,  stereochem- 
ical isomerides  of,  823. 

hTdroxA'isoxazoledicarboxylate,  738. 

iinidodicarboxylate,  42. 

■ iodide,  action  of,  on   magnesium, 

Pboc,  1891,  17. 
— — molecular  refraction  and  dis- 
persion of,  Teaxs.,  295. 

isobutenyltricarboxjlate,  292. 

j8-isobutylamidoglutaconate,  422. 

isonitrosostearate,  542. 

isophenantliroxyleneacetoacetate, 

Teans.,  2,  5. 

action  of  acetic  anhydride  on, 

Teans.,  7. 

action  of  bromine  on,  Teans., 

8. 

action  of  phenylhydrazine  on, 

Traxs.,  7. 

hydrolysis  of,  with   caustic 

alkaUs,  Traxs.,  11. 

reduction  of,  with  liydriodie 

acid,  Teaxs.,  10. 

• reduction  of,  with  zinc  and 

hydrochloric  acid,  Teaxs.,  8. 

itadibromopyrotartrate.  1185. 

levulinate,  derivatives  of,  1337. 

lutidoneearboxylate,  Teaxs.,  174. 

bromo-,  Teaxs.,  175. 

maleate,  molecular  refraction  and 

dispei-sion  of,  Traxs.,  295. 

malonate,  action  of  ethyl  /3-bromo- 

propionate  on,  547. 

action  of  ethyl  dichloracetate 

on  the  sodium  derivative  of,  Peoc, 
1891,  41. 

action   of  methylene   iodide 

and  chloride  on,  in  the  presence  of 
sodium  ethoxide,  174. 
and  methylene  iodide,  reac- 
tion between,  175. 

methacrylate,  1016. 

action   of   alcoholic   sodium 

ethoxide  on,  Tbaxs.,  481. 

methenyltricarboxylate,  action   of 

nitric  acid  on,  426. 
methvlacetoacetate,  sulphiu"  deriva- 
tives of,' 204. 

methylacetonedicarboxylate,  674. 

mothylacetylamidoformate,  293. 

methylamidoformate,     action      of 

nitrous  acid  on,  292. 

methylazimidothiazolecarboxylate, 

226. 

methylbenzoyldihydrocollidine- 

carboxvlate,  1091. 


Ethvl  mot hvlbromothiazolecarboxy late, 

225. 
methylcamphocarboxylate,  1500. 

methvlchlorothiazolecai'boxvlate, 

225. 

methyldibenzoylacetate,       Peoc, 

1891,  43. 

a-im'thyl-)3-diethvlsulphonebutyr- 

ate,  205. 

metliylphenylcyanosuccinate,  1065. 

nicthylplienjlhydrazonitrosoaceto- 

acetate.  1116. 

metliTlphenylpyrazolonecarboxyl- 

ate,  673. ' 

a-methyl-/x-phenylthiazolecarb- 

oxylate,  221. 

metliylthiazolecarboxylate,  226. 

inethylthiazolecarboxylate-diazo- 

hydrate,  225. 

methylthiazolepropionate,  223. 

methylthiazylacetate,  743. 

o-naplithylazoacetoacetate,  1381. 

nitracetamidobenzoates,  916,  917. 

nitracetylmethamidobenzoate,  917. 

nitramidobenzoate,  916. 

nitrethoxybenzoate,  915,  916. 

nitrilosuccinamate,  175. 

nilrobenzoylamidobenzoate.  912. 

nitrohydroxybenzoate,    action     of 

ammonia  on,  915. 

nitromethamidobenzoate,  917. 

nitroparamidobenzoate       (meta-) , 

306. 

nitropiperonylacrylate,      Teaxs., 

156. 

nitrosoacetonedicarboxylate,  738. 

nitrosocyanacetates,  1450. 

nitrosomethylamidoformate,  293. 

nitrotolylcarbamate,  702. 

opianate,     action     of      potassium 

cyanide  on,  1371. 

oxalacetanilate,  902. 

oxalacetoparatoluidate,  903. 

oxalate,  combinations  of,  with  anil- 
ides,  902. 

oxalethylacetanilate,  903. 

oxalhippurate,  922. 

oxamethanetolylcarbamate,  702. 

pentanetetracarboxvlate,    prepara- 
tion of,  Traxs.,  822. 

sodium  derivative  of,  Peoc, 

1891.  43. 

■  svntliesis   with   the    aid   of, 

Proc,  1891,  43. 

1:3:3:  S-pentanetetracarboxvlate, 

547. 

phenanthroxvleneacetoacetate, 

Traxs.,  1. 

action    of    acetic    acid    on. 

Trans.,  14. 

action  of  alcoholic  liydrogen 

chloride  on,  Traxs.,  22. 
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phcnantliroxjleneacetoacetate. 
1  of  alcoholic  potash  on,  Teaxs., 


Kthyl 

action 

24. 
action  of  ammonia  on,  Teaxs., 

25. 

action   of  formic   acid   on, 

Teans.,  3. 

action  of  propionic  acid  on, 

Tbaxs.,  17. 
action  of  sidphuric  acid  and 

alcohol  on,  Teaxs.,  18. 
— —       a-phenanthroxTleneisocrotonate, 

Teaxs.,  2. 
phenylbenzamidopyrazolonecarb- 

oxvlate,  9*23. 

phenjlcarbazat^,  1213. 

phenvldibromopropionate,     action 

of    an    alcohohc    solution    of    silver 

nitrate  on,  1055. 

phenylhrdrazidoacetate,  1054. 

phcnvlhjdrazonemesoxalate,  739. 

■  l-phenrl-3-methylpyrazolone-4- 

succinate,  423. 

plienylvalerate,  913. 

/i-])hthaliniidoetlnlmalonate,  1247. 

7-plitha]imidopropvlbenzyhnalon- 

ate,  467. 
7-phthalimidopropylethylmalon- 

ate,  4iS6. 
phtluilimidopropylmalonate,     pre- 
paration of,  948. 
Tr-phthalimidopropylmethylmalon- 

at*,  1246. 

7-phtlialimidopropylpropylmalon- 

ate.  467. 

phthalocyanacetate,  1337. 

j8-picolinebetaine  salts,  943. 

piiuclate,  preparation  of,   Teaxs., 

825. 

potassioacetonedicarboxylate,  673. 

■  potassium  malonate,  electrolysis  of, 

1192. 

properties  of,  1012. 

suberate,  electrolysis  of,  1102. 

propanetetracarboxylate,  prepara- 
tion of,  Traxs..  991. 

propanetricarboxylate,  /S-,  Puoc, 

1891,  41. 

propyl    succinate,   hydrolysis   of, 

1013. 

pyridinebetaine  salts,  941. 

pyridoneteti-acarboxylate,  1334. 

a-pyridyl  ketone  and  its  deriva- 
tives, 1504. 

conversion    of,    into 

pseudoconhydrine,  1504. 

pinacone  of,  1504. 

/3-pyridyl  ketone  and  its  deriva- 
tives, 1505. 

pyronetetracarboxylate,  1334. 

salts  of  oj3-halogenised  acids,  dc- 

halogenisation  of,  1184. 


Ethyl    silicates,  action    of  phosphorus 

oxychloride  on,  815,  1171. 
sodacetoacetate,  action  of  ethylene 

bromide  on,  Tr.\xs.,  853. 
action   of,    on   ethyl  benzal- 

malonate,  712. 

additive   products   of,  with 

ethereal   salts   of   unsaturated   acids, 
914, 

preparation  and  properties  of, 

171. 

sodethylacetoacetate,     action     of 

ethylene  bromide  on,  Teaxs.,  893. 

preparation  and  properties  of, 

171. 

sodiobenzamidoxalacetate,  922. 

sodiobenzylacetate,  action  of  ethyl- 
ene bromide  on,  Teaxs.,  853. 

sodiocarbamate,    syntheses   with, 

42. 

sodiocyanacetate,  action  of  bibasic 

acid  chlorides  on,  1337. 

sodiomalonate,  additive   products 

of,  with  ethereal  salts  of  unsaturated 
acids,  914. 

sodoxalacetanilate,  902. 

succinocyanacetate,  1337. 

succinosuccinate    and     phloroglu- 

cinol,  relationship  between,  1485. 
constitution  of  phenylhydraz- 

ine  derivatives  of,  1486. 
phenylhydrazine  derivatives 

of,  14S6. 

tetrabromadipate,  Teaxs.,  753. 

tetx'ethylacetonedicarboxvlic    acid, 

674. 

thiacetamidoacetoacetate,  743, 

thiacetoaeetate,  Teaxs.,  329. 

•  action  of  phenylhydrazine 

on,  Teaxs.,  332. 

condensation  of,  with  para- 

tolylhydrazine,  Teaxs.,  339. 

preparation  of,  Teaxs.,  331. 

/i-thioacetoacetate,  744. 

thiocarbimidoacetate,  180. 

thiocyanate,   molecular   refraction 

and  dispersion  of,  Teaxs.,  296. 

triethylacetonedicarboxylate,  674. 

tropate,  749. 

■  xanthochelidonate,  426. 

Ethylacetal,  thio-,  541. 

Ethyiacetone,  thio-,  541. 

Ethvlaeetonediphenylmercaptole,  thio-, 
568. 

Ethylacetone-ethyhnercaptole,  thio-, 
567. 

Ethvlamido  -  a  -  naphthaphenazine,  a  -, 
470. 

Ethylamido-o-naphthatolazine,  a-,  471. 

Ethylamidopiperonyl-w-carboxyiic  an- 
hydride, Teaxs.,  158. 

Ethvlamine,  derivatives  of,  815, 
5/2 
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Ethylamine.  ditbio-,  817. 

hydrochloride,  diseleno-,  1216. 

■ seleno-     and     thio-deriratives    of, 

1216. 

thio-,  and  its  derivatives,  816. 

Ethylbenzene,    occurrence    of,    in    com- 
mercial xylene.  1107. 
Ethylbenzyl  sulphide,  occurrence  of,  in 

Ohio  petroleum,  1173. 
Ethvlbeuzvlamidophosphenvl    chloride, 

437. 
Ethylbenzylamine,  51. 

r-  hydrocliloride,  chloro-,  1351. 

Ethylbenzylbenzoylacetate,     hydrolysis 

of,  Traxs.,  1007. 
Ethylbenzylglutarie  acid,  179. 
Ethylbenzylphenylthiocarbamide, 

Teaxs.,  565. 
Ethylcitraconic  acid,  453. 

anhydride,  453. 

Ethylcyanocamphor,  1499. 
Ethvldibenzvlamine,  51. 
Ethyldimetliylsuccinic  acid,  290.  829. 
Ethyldiresorcinyl  tetrethyl  etlier,  75. 
Ethvl-^-diselenidodiphtlialamic        acid, 

1216. 
Ethvldisulphidediph  thalamic        acid, 

1216. 
Ethylene  bromide,  molecular  refraction 
and  dispei-sion  of,  Teaxs.,  295. 

dicresyl  ether,  553. 

dithiocyanate,  29. 

fluoride,  hydrolysis  of,  281. 

imidothioacetate       hydrobromide, 

702. 

rmidothiobenzoate    hydrobromide, 

701. 

mercaptan  dibenzoate,  701. 

nitrosodi-,  1393. 

oxide,    heat     of     combustion     of, 

633. 

tetrachloro-,   thermochemistry   of, 

.  1311. 

tolyl  ethyl  ether,  553. 

methyl  ether,  553. 

phenvl  ether,  553. 

Ethylene-bases,"414. 
action  of  heat  on  the  hydro- 
chlorides of,  415, 
Ethylenediamine,    action   of,    on    ethyl 
dibromosiiccinate,  1004. 

action  of,  on  thiamides,  1003. 

Ethylenediquinoline,  330. 
Ethyl euedithiocarbfimide,  744. 
Ethylenemetaxylyldiaminc,  1208. 
Ethyl  enemethylphenyldiamine,  1208. 
Etbyleue-a-naphthyldiamine,  1208. 
Ethyleneorthotolyldiamine,  1207. 
Ethyleneparatolyldiaminc,  1208. 
Ethylenephenylcarbamide,  1207. 
Ethylenephenyldiamine  and  its  homo- 
logues,  derivatives  of,  1206. 


Ethylenephenylthiocarbamide,  1206. 
Ethylenequinolinequinaldine,  330. 
Ethylenimine,  415. 
Ethylformylcaniphor,  574. 
Ethylglutaconic  acid,  179. 
Ethylliomopiperidinic  acid,  a-,  466. 
Ethylhydrastamide,  92. 
Ethylhydrastimide,  92. 
Ethylidene  diethyl  ether,  chlor-,  540. 
Ethvlimidomethylene  cthvlene  bisulph- 
ide. 895. 
Ethylisobenzaldoxiine,  1478. 
Ethylisophthalic  acid,  1064. 
Ethylisopropylbenzene,    meta-,    and    its 

derivatives,  1S3. 

pai'a-,  and  its  derivatives,  183. 

Ethylisopropylbenzenesulphonic     acids, 

derivatives  of,  183. 
Ethylisopropylphenol,  para-,  184. 
Ethylitaconic  acid,  453. 
Ethylmaleic  acid,  formation  of,  1221. 
Ethylmercaptophthalimide,  preparation 

of,  815. 
Ethylmesaconic  acid,  453. 
Ethylmetanitrobeuzaldoxinies,      stereo- 

isomeric,  1478. 
Ethylmetanitroisobenzaldoxime,  1478. 
Ethylmethylcarboxyglutaric  acid,  829. 
Ethylmetlivlglutaric    acids,    para-   and 

meso-,  829. 
Ethylmethylmaleic  anhydride,  291. 
Et.hylmethylmalic  acid,  1455. 

anhydride,  1456. 

EthTlmetliylsuccinic  acid,  asymmetrical, 

829,1018. 
Ethyl-a-naphthylamine.  1238. 
Ethyl-1 :4-naphthylenediamine,  1239. 
Ethylortho-xylidine,  1204. 

isonitroso-,  1204. 

Ethyloxalylorthamidobenzamide,  910. 
Ethylparanitroisobenzaldoxime.  1477. 
Ethyl paratolyldiliydrotolutriazine,  842. 
Ethylphenylamidoacetic  acid,  837. 
Ethvl-(3-phenvlhvdroxvpropionic  acid, 

0-,  Tea>s.,"1009. 
Ethvl-j3-phenvllactic    acid,    a-,    Psoc, 

1891,43. 
Ethylphenyloxypseudothiazole,  222. 
Ethylplithalimide,  chlor-,  1472. 
Etliylpiperidiiie,  1-amido-,  817. 
Ethvlpipeiidiuebetaine    and    its    sails, 

943. 
Ethylpiperidone,  ^-,  466.  1246. 
Ethylpiperylalkiue,  a-,  1505. 
Ethylpropylbenzene,  6S8. 

para-,  45. 

para-,  and  its  derivatives,  184. 

Ethylpropylbenzene-a-sidphonamide, 

para-,  -15. 
Ethylpropylbenzene-/3-sulphonamide, 

para-,  45. 
Ethylpseudothiosinamine.  549. 
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Ethvlprridine,  /3-,  properties  of,  579. 
Ethvlpyriclyhilkine.  o-,  1505. 
Ethylpvrroline,  siyntlio^is  of,  1387. 
Etlivlquiiioline,  oxidation  of,  1095. 

'-  2'-....clichloro-,  83. 

Ethylsulphinic  acid,  203. 
Etlijlsulplioncacetoiie,  6Go. 
Etliylsulplioneisocrotonic  acid,  $-,  20-t. 
Etbvlsulplioneplienvlsulphoniil,  10(37. 
Ethyltbiocarbimide,     molecular    refrac- 
tion and  dispersion  of,  Teans.,  296. 
Ethyltliiosinaniine,  otO. 
Etbyltliiosulplionates,  action   of    phos- 

pboric  cliloride  on,  927. 
Etliylloluquinol.  209. 
Etbyltricarballylic  acid,  i'tiO. 
Eucolitc  from  Magnet  Cove,  .^kansas, 

529. 
Eudialvte  from  Magnet  Cove,  Arkansas, 

529,"l330. 
Eukairite  from  tbe  Argentine,  1435. 
Eulyte,  889,  Tra>-s.,  978. 
Eurbotlincs  and  eurhodoles,  formulse  of, 
944. 

indulines,  and  safranines,  relations 

between,  746,  1213. 
Eutaxitic  glasses  of  tlie  liparites,  649. 
Euxantbone,  1349. 

etbyl  etber,  13 19. 

Evaporation  at  any  desii-ed  temperature, 
vacuum  desiccator  for,  1152. 

considered  as  a  process  of  diffusion, 

384. 

studv  of,  1316. 

Excretion    of   digestive   ferments   from 

tbe  animal,  483. 

of  iron,  1128. 

I  of  nitrogen  in  tbe  sweat,  350. 
of  uric  acid  and  nitrogen  in  cases 

of  leucaemia,  4S3. 

influence  of   drinking 

large  quantities  of  water  on,  348. 

Expansion  of  water  and  otber  liquids,  8. 
Explosion  occasioned   by  impurities  in 

commercial  etber,  Pboc,  1891,  15. 
of  gaseous   mixtures,   influence   of 

temperature  on  tbe  limits  of,  975. 
Exsiccator,  error  in  tbe  principle  of  tbe 

ordinary,  259. 


F. 

Faba  rulgaris,  composition  of  tbe  seeds 

of,  1543. 
Falkenbaynit«  from  Joacbimstbal,  1167. 
Fasting,   decomposition  of  albumin  in, 

1524. 
Fat,  absorption  of,  756,  849. 

analysis,  870. 

butter,  optical  analysis  of,  1401. 


Fat,  estimation  of,  in  milk,  508,  509, 
625,  1299,  1402,  1559. 

extraction  apparatus,  625. 

influence  of,  on  tbe  digestibility  of 

proteids,  752. 

of  sabadilla  seeds,  1284. 

Fats,  analysis  of,  509. 

absorption  of,   in   tbe   absence  of 

bile,  593. 

estimation  of,  505,  506. 

estimation  of,  in  vaselin,  1401. 

examination  of,  24S,  1301. 

food,  alterability  of  some,  770. 

obtained  from  fungi,  606. 

of  Amanita  pantherina  and  Bo- 
letus luridu-s,  12S5. 

tbermocbemistry  of.  11. 

Fatty  substances,  bebaviour  of,  in 
normal  germination,  489. 

Favalite    in    tbe    obsidian    of    Lipari, 

iss. 

Febrifuges,  effect  of,  on  bspatic  glyco- 
gen, 1527. 
Feeding,  importance  of  asparagine  for, 

1525. 
Felspar,  conversion  of,  into  a  scapolite, 
277. 

large  porpbvritic  crystals  of,  276. 

Fencbene,  1082.  1088. 
Fencbole,  218,  1086. 
Fencbolenic  acid,  219. 
Fencboleoxime,  218. 
Fencbone,  218,  1082,  1086. 
Fencbonoxime,  1087. 
Fencbyl  alcobol,  1087. 

cbloride,  1088. 

Fencbylamine,  1087. 
Ferment,  butyric,  conversion  of  starcb 
into  dextrin  by  tbe.  659,  1446. 

fermentation    of    starcb    by, 

660. 

diastatic,  in  urine,  760. 

glycolytic,  of  tbe  blood,  isolation 

of,  755. 

of  nitrification,  352. 

oxalic,  857. 

soluble,  of  urea,  100. 

Fermentation,  alcobolic,  by  "  cbarapignon 
du  muguet,"  854. 

new,  of  starcb,  1284. 

of  bread-,  1532. 

of  calcium  glycerate  by  tbe  Bacil- 
lus ethaceficus,  Teans.,  81. 

of  cberry  and  currant  juice,  1539. 

production  of  tbe  bigber  alcobols 

in,  411. 
Fermentations,  acetic  and  lactic,  influ- 
ence  of    artificial    gastric    juice    on, 
488. 

induced   by  tbe  Pneumococcus  of 

Friedliinder,  Tkaxs.,  253. 
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Fermentations, lactic  and  butyric,  action 

of  mineral  acids  on,  488. 
Ferments,  digestive,  excretion  of,  4S3. 
iutiuence  of  temperature  on, 

1271. 
value  of  nitrates  and  ammonium 

salts  as  food  for,  1135. 
Ferric    chloride,    molecular    refraction 

and  dispersion  of,  in  solution,  Tka^s., 

595, 

reduction  of,  by  light,  965. 

dextrosate,  Traxs.,  325. 

hypophosphite,  assay  of,  1290. 

oxide,  estimation  of,  in  phosphates, 

501,  963. 
estimation  of,  in  phosphatic 

manures,  245. 
separation  of,  from  alumina, 

1293. 
salts    and    thiocyanates,    reaction 

between,  1150. 

selenites,  262. 

sulphates  from  Chili,  274. 

Ferricyanides,  reactions  of,  410. 
Ferrocyanides,  estimation  of,  247. 

estimation  of,  in  gas-refuse,  367, 

Ferro-goslarite,  992. 
Ferromangauese,  crystalline,  646. 
Ferronatrite,  649. 

from  Chili,  274. 

Ferropentacarbonyl,  Teaxs.,  1091. 
Fever,  elimination  of  urea  in,  1530. 
increased   output  of   nitrogen  in, 

600. 
Fibre,  crude,  estimation  of,  865. 
vegetable,    action    of    nitric    and 

sulphuric  acids  on,  814. 
Fibres,  vegetable,  action  of  nitric  acid 

on,  1001. 
Fibrinogens,  tissue,  1524. 
Fig  wine,  1135. 

Filters,  dried,  -sveighing  of,  613. 
Filtration,  rapid,  of  organic  liquids,  use 

of   liquefied  carbonic  anhydride  for, 

854. 
Fisetin,  1386. 
Fisetol,  1387. 

dimethyl  ether,  1387. 

ethyl  ether,  1387. 

ethyl  ether,  1386. 

trie  thy  1  ether,  1387. 

Flame,  nature  of,  1309. 
Flavopurpurin,    conversion    of    anthra- 

quinone-a-disulphonic  acid  into.  934. 
Flinkite  from  Harstigen  Mine,  Sweden, 

20. 
Flom",  action  of  sulphurous  anhydride 

on,  95. 

bacteria  from,  1532. 

Fluorene  hydrides,  314. 
Fluorides,  action  of,  on  yeast,  1532. 
Fluorine,  atomic  dispersion  of,  774, 


Fluorine,  atomic  weight  of,  15. 

estimation  of,  615. 

free,  probable  occurrence  of,  in  the 

fluorspar  of  Qiiincie,  149. 

Fluorspar  from  Quincie,  148. 

Fodder,  estimation  of  free  fatty  acids  in, 
770. 

influence  of  heat  on  the  digesti- 
bility of,  752. 

Fodders,  analysis  of,  with  special  refer- 
ence to  tlie  proteids,  858. 

Food  free   from  nitrogen,   influence  of 
proteids  on  the  digestion  of,  344. 

rations  of  grown  animals,  effect  of 

increasing  the  proteids  in,  753. 

Foods,  peptonised,  953. 

Formaldehyde,  action   of,    on   phenols, 
1199. 

formation  of  starch  from,  1539. 

Formaldehydes,  tliio-,  polymeric,  1011. 

Formates,  action  of  ethyl  chlorocarbon- 
ate  on,  288. 

Formic  acid,  estimation  of,  in  presence 
of  acetic  and  butyric  acids,  248. 

Fomioparatoluidide,  1202. 

Formoxime  and  its  polmerides,  663. 

Fonnylacetic  acid,  oximido-,  1458. 

F^ormylcamphor,  574. 

Formvlcarbamide,  thermochemistry  of, 
1448. 

Formylchloralimide,  1003. 

Formyldiorthamidobenzamide,  909. 

Formylfenchylamine,  1087. 

Formy lortha  midobenzometharaide,  909. 

Formylorthomethamidobenzamide,  910. 

Formvlparachlorophenylhjdraziue, 
Teaxs.,  213. 

Formy Iparamidobenzoic  acid,  304. 

Fowlerite  from  2s^ew  Jersey,  530. 

Freezing  point,  adhesion  at  the,  969. 

and   electrical   conductivity, 

971. 

determinations,     ajDparatus 

for,  784. 

of  gold  containing  aluminium 

or  silver,  1161. 

of  solutions,   abnormal    de- 
pression of,  1411. 

of  triple  alloys  of  gold,  cad- 
mium, and  tin,  Teaxs.,  936. 

points,  determination  of,  with  the 

platinum  thermometer,  251. 

of  dilute   aqueous    solutions 

of   electrolytes   and   non-electrolvtes, 
971. 

of  dilute  solutions,  1148. 

Fructose,  d-,   and  1-,    configuration   of 
J 176,  1445. 

Fulminic  acid,  constitution  of,  282,  446. 

Fumaramic  acid,  177. 

Fumaranilic  acid,  177. 

chloride,  17c". 
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Funiaric  acid,  conversion  of  nialeic  acid 
into,  133H. 

cliloridc,  cliloro-,  molecular  re- 
fraction and  dispersion  of,  Teaxs., 
295. 

dianilide,  1220. 

a-dinaplithalidc,  1220. 

Funpi,  sugars  present  in,  95-t. 

Fungus   symbiosis  of  ths  Leguminosae, 

353. 
Furazancarboxylic  acid,  827,  896,  1184. 
Furazanpropionic  acid,  418. 

ainidoxinie,  419. 

anhydride,  418. 

Furfuracrrlic     acid,      preparation     of 

ethereal  salts  of,  427. 
Furfuraldehvde,  action  of,  on  animals, 

1393. 

formation,  detection  and  signifi- 
cance of,  8<J7. 

Furfurallcrulinic  acid,  14oG. 
Furfurisophthalic  acid,  1065. 
Furfurphenyldihjdro-;3-naphthatri- 

azine,  841. 
Furfurvlamine,  action  of  methyl  iodide 

on,  294. 
Fusel  oil,  estimation  of,  in  spirits,  622, 

1556. 


G. 


(}adolinite,  1168. 

Gadolinite-earths,  separation  of,  1426. 

Gadolinium  chloride,  spark  spectrum 
of,  2. 

Marign:ic"s,  17. 

Gahnite  from  Delaware  Co.,  Pennsyl- 
vania, 1168. 

G^lactangeddic  acid,  Tea>"S.,  1057. 

Galacto-arabane,  1179. 

Galactonic  acid,  rotatory  power  of,  43. 

Galactose,  estimation  of,  1143. 

Gtilactoseoxime,  665. 

Goalie  acid.  713. 

Gallic  acid,  70. 

action  of  formaldehyde  on, 

1199. 

conversion   of,   into   benzoic 

acid,  1481. 

molecular  weight  of,  145. 

oxidation  of,  713. 

Gtillisin,  preparation  and  properties  of, 
536. 

Galvanic  cells  of  certain  metals,  plati- 
num, and  nitric  acid,  variations  of 
E.M.F.  in,  514. 

relation    between    electrical 

and  chemical  energy  in,  513. 

elements,   electromotive   force  of, 

514. 

Garnet  from  Canada,  647. 


Gtirnet    from  Kedabeck,   in    Caucasia, 

1169. 
Garnet-group,  minerals  of  the,  24. 
Gras,    coal-,    estimation  of  cyanogen  in 

367. 
compressed,   terpens    in    the    oil 

from,  1085. 

determination    of     the    absolute 

density  of,  379. 

determination   of  the  weight  of, 

from  the  volume,  Tka>'S.,  894. 

illuminating,  detection  of  sulphur 

not  combined  with  hydrogen  in,  862. 

Gas- battery,  374. 

Gaseous  mixtures,  influence  of  tempera- 
ture on  the  hmits  of  the  explosion  of, 
975. 

Grases,  apparatus  for  the  analysis  of, 
240. 

chamber  exit,  testing,  497. 

■  compressibility  of,  378. 

dissociating,  law  of,  780. 

dissociation  of,  by  the  silent  dis- 
charge, 14.3. 

effusion  of,  381. 

kinetic    theory   of,   and    osmotic 

pressure,  638. 

■ osmotic  pressure   from 

the  standpoint  of,  389. 

measurement  of,  1135. 

mixed,  slow  combustion  of,  1153. 

pressure  of  compressed,  520. 

pyrites  burner,  testing,  496. 

■ rapid  preparation  of,  14. 

refraction    and     constitution     of, 

629. 

respiratory  exchange  of,  1270. 

solubility  of,  in  water,  384. 

Gasholder,  universal,  1414. 

G^s-refuse,  estimation  of  ferrocyanides 

in,  367. 
Gastric  juice,  artificial,  influence  o£,  on 

the  acetic  and  lactic   fermentations, 

488. 
detection    of    hydrochloric 

acid  in,  767. 
estimation   of    free    hydro- 
chloric acid  in,  593,  613,  767. 
Gas-works,   examination   of   water    for 

contamination  by,  117. 
Gedda    gum,    proteid    from,    Teaxs., 

1061. 

gums,  Traxs.,  1029. 

Geddic  acids,  Teaxs.,  1029. 
Geddinosic  acid,  Teaxs.,  1041. 
Geddinosic  acid,  ^-,  Teans.,  1054. 
Gelatin  and  metaphosphoric  acid,  com« 

pounds  of,  477. 

digestion  of,  949. 

Gelatin-peptone,  950. 
Gentisein,  1244,  1386. 
Gentisin,  1244,  1386. 
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Geranaldeliyde,  323,  539. 

tetrabromide,  539. 

Geranie  acid,  323. 

Geraniol,  oxidation  of,  30. 

Geranium  essence,  Turkish,  detection  of, 
in  oil  of  roses,  1555. 

oil,  Indian,  30,  287,  323. 

Germanium  oxide,  action  of  magnesium 
on,  802. 

Germinating  barley,  influence  of  tcmp- 
ei'atui'e  on,  Thans.,  6G-i. 

Germination,  cliangc  in  the  nitrogenous 
substances  of  barley  during,  489. 

conversion  of  starch  during,  357. 

mode  of  solution  of  reserve  cellu- 
lose during,  356. 

• normal,  behaviour  of  fatty  sub- 
stances and  the  role  of  the  lecithins 
during,  489. 

Gerontine,  588. 

Gibbsite,  so-called,  from  Pennsylvania, 
275. 

Glass,  solvent  action  of  liot  -water  on, 
634. 

Gledltschia  trial-anthos,  nitrogen  as- 
similation of,  1533,  1536. 

Globulin,  a  bactericidal,  352. 

which  kills  bacteria,  352. 

Glucobiose,  synthesis  of  a  nev,-,  412. 

Gluconic  acid,  oxidation  of,  with 
Fehling's  solution,  426. 

rotator)'  power  of,  43. 

Glucose,  estimation  of,  1143. 

fermentation  of,  with  Friedlander's 

Pneumococux,  Traxs.,  254. 

formation   of,   in    the    organism, 

1125,  1392. 

in  organs  -with  impeded  circulation 

and   in  hvdi'ocyauic   acid   poisoning, 
1126. 

configuration 


of, 


1176, 
1176, 


Glucose, 

1445. 
Glucose,    1.-,    configuration     of 

1445. 

Glucosoxime,  813. 

Glue,  products  of  the  artificial  diges- 

■   tion  of,  232. 

Glutamic  a'^id,  condensation  of,  -witli 
benzenesulphonic  chloride,  202. 

inactive,  420. 

Glutaramide,  62. 

Glutaramidine  salts,  62, 

Glutaramidyl  acetate,  62. 

• ethyl  ether  hydrochloride,  61. 

• isobutyl  ether  hydrocliloride,  62. 

■ methyl  ether  hydrochloride,  61. 

Glutarie  acid,  action  of  heat  on,  1011. 

amido-,  420. 

bromination  of,  1191. 

decomposition  of,  by  sun- 
light, in  presence  of  a  urani-am  salt, 
1013. 


Glutarie  acid,  dibromo-,  1191. 

a-nitroso-,  419. 

preparation  of,  Traxs.,  993. 

acids,  aa-dialkvl-,  a  new  synthesis 

of,  178. 

Gluten,  action  of  svdphurous  and  other 
acids  on,  95. 

Gluteu-case'in,    digestion    products   of, 
342. 

Glutinopeptone,  233. 

Glutose,  232. 

Glyceric     acid,     an     optically     active. 
Trans.,  96. 

optically    active,    crystalline 

form  of  the  calcium  salt  of.  Trans,, 
233. 

Glycerol,  action  of,  on  albumin,  589. 

bases   formed    by    the    action   of 

ammonium  salts  on,  581. 

influence   of,     on    gaseous    meta- 
bolism, 345. 

molecular  refraction   and    disper- 
sion of,  Trans.,  295. 

volumetric  estimation  of,  in  wine, 

369. 

Glyceryl  pyruvate,  1018. 

Glycociue,  amido-,  56. 

and    its      anhvdride,      molecular 

weight  of,  38. 

preparation  of,  38. 

Glvcogen,   deposits    of,  in   the    tissues, 
127  J. 

foi'mation  of,  in  tlie  liver,  1526. 

of  the  liver,  influence  of  alkalis  on, 

758. 

Glycol   chlorhydrin,   action   of   benzyl - 
amine  on,  1351. 

chlorhydrins,    action   of    carbonic 

chloride  on,  1373. 

Glycolysis  in  the  blood,  1528. 

Glycolytic  ferment  in  the  blood,  isola- 
tion of,  755. 

Glycosuria,  chemical  detection  of,  369. 

Glycuronic  acid,  formation  of,  during 
inanition,  1529. 

reduction     of,     by     sodium 

amalgam,  294. 

synthesis  of,  677. 

Glyoxal,  condensation  pi'oducts  of,  witli 
some  mercaptans,  186. 

Glyoxime  peroxide,  282. 

Glvoximes,  action  of  nitric  peroxide  on, 
315. 

Glyoxylpropiouie   acid   and  its   deriva- 
tives, 416. 

Goethite  from  Nova  Scotia,  647. 

Gold,  action   of    nitrosyl   chloride   on, 
Trans.,  662. 

cadmium  and  tin,  freezing   point 

of  triple  alloys  of.  Trans.,  936. 

containing   aluminium    or    silver, 

freezing  point  of,  1161. 
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Gold  containing  aluminium,  cooling  of, 

llGl. 
electrolvtic  estimation  and  separa- 
tion of,  1140.  1141,  1296,  139G. 
electrolytic    estimation    of,    1140, 

1290. 
electrolytic     separation    of,    from 

cobalt,  1141,  1396. 
electrolytic    separation    of,    from 

cobnlt,  copper,  nickel,  palladium,  and 

platinum.  1396. 
electrolytic    separation    of,    from 

zinc,  1140.' 

in  turquoise,  from  New   Mexico, 

155. 

removal   of,  from   suspension   and 

solution,  by  fungoid  growths,  401. 

sulphides,  colloidal,  1162. 

Gonolohw  conduranqo,  constituents  of 
the  bark  of,  1387." 

Gordaite,  649. 

Grape  sugar  and  its  isomerides,  configu- 
ration of.  1173,  1444. 

influence  of  inactive  sub- 
stances on  the  rotatory  power  of, 
1178. 

Graphite,    formation     of,    by     contact 

metamorphosis,  989. 
Grass  oils,  Indian,  285. 
Gravivolumeter,  Tr.\>"p.,  894. 
Grease,  estimation  of,  1144. 
Greenockite,  svnthesis  of.  990. 
Gripbit^  from* Dakota,  1328. 
Grossularite,  pink,  from  Mexico,  993. 
Guaiacol,  pliysiological  action  of,  99. 
Guanajuatite,  1328. 
Guanamines,  416. 
Guanidine,  1180. 

condensation  of,  with  ethereal  salts 

of  ketonic  acids,  1007. 

picrate.  1180. 

Gulonic  acid,  d.-,  preparation  of,  678. 

1.-,  667. 

Oulonolactone,  i.-,  668. 
Gulose,  d.-,  678. 

configuration  of,  1176,  1445. 

Gulose,  1.-,  667. 

configuration  of,  1176,  1445. 

Gum  arable,  866. 

adulteration    of,    with    gum 

Senegal,  866. 

from  the  sngar-beet,  284. 

Senegal,  866. 

wood-,  659. 

Gums,  gedda,  Tkaxs.,  1029. 

of  the  arabin  group,  Tea^s.,  1029. 

Guvacine,  1520. 

Gvmnema  latlfolium,  amygdalin  in  the 

leaves  of,  338. 


H. 


Hocmatin,  vegetable,  751,  845. 
Ha?matoporphvrin  in  urine,  601,  1130, 

1279. 
H^matoporphyrinuria,  601,  1130,  1279. 
Haemocyanin,  preservation  of,  591. 
Haemoglobin.  845. 

compounds  of,  with  carbonic  an- 
hydride, 343. 

crystallisation  of,  343. 

cutaneous   pigment    as    an    ante- 
cedent of,  480. 
in  blood,  increase  of,  at  great  alti- 
tudes, 754. 

transformation    of,    in    the    bile, 

4S2. 
Halogens,  action  of,  on  aromatic  com- 
pounds in  presence  of  ligiit,  89S. 

and   metals,    velocity   of  reaction 

between,  1149. 

displacement   of,    by    the    amido- 

group,  36. 

surface  tension  of  the,  257. 

Haloid  compounds,    magnetic   rotation 

of,  Pboc.,1890,  142. 
Halotrichite  from  Colorado,  993. 
Hamlinite.  20. 

Hardness  of  natural  waters,  estimation 
of,  116. 

of  water,  estimation  of,  1554. 

Hay,  digestibility  of,  595. 

Heart,  action  of  nicotine  on,  96. 

Heat  changes  in  the  hydrogenation  of 

closed  chains,  377. 
endothermic  and  exothermic  reac- 
tion of  organic  bases,  377. 

influence  of,  on  the  digestibility  of 

fodder,  752. 

of  combustion  and  constitution  of 

organic  compounds,  632. 

and   structural    formulae    of 

alkylene  oxides,  acetaldehyde  and  its 
polymerides,  trimethylene,  and  ben- 
zene, 633. 

of  coal,  use  of  the  calorime- 

tric  bomb  in  determining,  520. 

■ of  hydromellitic  and  hydro- 

terephthalic  acids,  1147. 

of  organic  compounds,  251. 

•  of  solid  bibasic  acids,  rela- 
tions of,  to  those  of  the  gaseous  hydro- 
carbons, 252. 

of  dissolution  of  carbon  compounds 

in  various  alcohols.  1313. 

of  formation  of  bibasic  ervthrox- 

ides,  1312. 

of  neutralisation,  1406. 

phosphorescence  of  minerals  under 

the  influence  of,  776. 

specific  of  mercury,  632. 

Heat.     See  also  Thermochemistry. 
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Heats  of  combustion  and  formation  of 
fats  and  fatty  acids,  11. 

■ of  organic  chlorine  com- 
pounds, 1311. 

of    terephtlialic     acid, 

and  its  liydrogenated  derivatives, 
376. 

specific,  of  some  solutions,  1406. 

Heintzite,  528. 

Heliophyllite  from  Harstigen  Mine, 
Sweden,  20. 

Helix pumatia,  the  so-called  liver  of,  235. 

Hemato-alkalimetry,  new  method  of, 
348. 

Hemicelluloses,  1179. 

Hemimellibenzaldehjde,  1353. 

Hemimellibenzyl  alcohol,  1352. 

Hemimellibenzylamine,  1352. 

Heptanaphtheneamine,  1452. 

Heptanaphthenecarboxvlic  acid  and  its 
derivatives,  1452. 

Heptane,  molecular  refraction  and  dis- 
persion of,  Teaxs.,  295. 

Heptarabinanpentagalactangeddic  acid, 
Tbaxs.,  1074. 

Heptarabinautetragalactangeddic  acid, 
Trans.,  1071. 

Heptarabinantrigalaclangeddic  acid, 
Tkaxs.,  1005. 

JFlernandia  sonora  and  H.  origera, 
alkaloid  from,  338. 

Hexadecvlmalonamic  acid,  1451. 

Hexadecyhnalonic  acid,  1451. 

Hexahvdrobenzoic  acid,  and  its  deriva- 
tives', 1481. 

Hexahydronicotinic  acid  hydrochloride, 
735. 

Hexahydropseudocumene,  185. 

Hexahydroterepbthalic  acid,  cis-,  heats 
of  combustion  and  formation  of,  376. 

fumaroid,  heats  of  combus- 
tion and  formation  of,  376, 

Hexahydrosyanthraquinone,  935. 

Hexamethoxybenzilc,  1219. 

Hexamethoxybenzilic  acid,  1219. 

HexamethoxydeoxybenzoTn,  1219. 

Hexamethoxyhydrobenzoin,  1219. 

Hexamethylenamine,  additive  products 
of,  663. 

behaviour  of,  with  various  re- 
agents, 1179. 

tetrasilver  bromide,  818. 

Hexamethvlene-derivatives,  synthesis  of, 
Teans.,'798. 

Hexamethylenedicarboxylic  acids,  new 
synthesis  of,  Teass.,  990. 

anhydride  F'^'^-,  Teans.,  812. 

Hexamethvlenemetadicarboxylic  acid, 
T'^^'*-,  Te'ans.,  808. 

r'"'""',  Traxs.,  814. 

acids,    conversion  of  one  into  the 

other  form  of,  Teans.,  813,  810,  817. 


Hexamethylenetetracarboxylic      acid 

[1:1:3:3],  Traxs.,  804. 

formation  of,  Teans.,  994. 

Hexametliyltriamidophenylditolyl- 

methane,  728. 
Hexametliyltriamidotriphenylsvdphine 

hydroxide,  715. 

salts,  714. 

Hexamethyltriamidotritolylmethane, 

729. 
Hexamethyltriamidotrixylylmethane, 

729. 
Hexane,    normal,  heats    of  combustion 

and  formation  of,  376. 
Hexarabinanpenta galacta n geddic   acid , 

Teans.,  1074. 
Hexarabinantrigalactangeddic      acid, 

Teans.,  1065. 
Hexyl  sulphide,  occurrence  of,  in  Ohio 

petroleum,  1173. 
Hexylene     dibromide     obtained     from 

diallyl,  100. 
Hexylparatolyldihydrotolutriazine,  842. 
HexTlphenyldihydro-/3-naphthatriazine» 

841. 
Hintzeite,  528. 
Hippuro-phosphates,  98. 
Hippurylbenzalhydrazine,  57. 
Hippurylhydrazine,  56. 

nitroso-,  57. 

Homarecoline,  95. 

Homilite,  1168. 

Homobenzenylamidine      hydrochloride, 

pai-a-,  560. 
parahomobenzeuylazosulphime- 

carbohydrosulphide,  para-,  560. 
Homobenzenylamidosulphime     para- 

homobenzenylsulphimedithiocarb - 

amate,  jjai-a-,  500. 
Homobenzenylamidoxime,  para-,  action 

of  carbon  bisulphide  on,  559. 
Homobenzenylazosulphimecarbobisulph- 

ide,  para-,  560. 
Homobenzenylazosulphimecarbohydro- 

sulphide,  para-,  560. 
Homobenzhydrylamine,  meta-,  1480. 

ortho-,  1480. 

para-,  1479. 

Homobenzhydrylcarbamide,  1480. 
Homobenzhydrylphenylcarbaraide, 

para-,  1480. 
Homobenzhydrylthiocarbamide,     para-, 

1480. 
Homochclidonine,  844. 
a-,  229. 

Homocumic  acid  and  its  derivatives, 
1057. 

Homogenlisic  acid,  1129. 

Homologous  compounds,  vapour  pres- 
sure of.  969. 

Homology,  alicyclic,  1097. 
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Iloinopiperidiiiic    acid,   derivatives    of, 

4G6,  12  W. 
Iloinotercphtliulic  acid,  and  its  deriva- 
tives, 1057. 
Honey,  piiic  tree,  412. 
Honey-dew,  ])ino  tree,  412. 
Hops, estimation  of  tannin  in,  870. 
Hornblende,  arlificial,  1430. 

from  the  Lizard,  270. 

Hornblendes,  basaltic,  049. 

Horse,  sweat  of  the,  349. 

Humicacid,  1089. 

■ from  sugar,  thermochemistry 

of,  1450. 

anhydride,  1089. 

compounds,  1089. 

Humus  as  manure,  859. 

estimation  of,  in  soil.  627. 

Uitnteria     corymlosa,    alkaloid     from, 

336. 
Hyalite,  artificial  production  of,  at  the 

ordinary  temperature,  991. 
Hydantoic  ax'id,  thio-,  180. 
Hydantoin,  thio-,  179. 
Hydatid  cysts,  liquids  from,  97. 
Hydrocarpus,     hydrocyanic     acid      in, 

338. 
Hydracryhc  acid,  170. 
Hydrastine,  1518. 

alkvl  derivatives  of,  92,  93. 

allyl  iodide,  93. 

Hydrastophthalimidine,  94. 
Hydratropaldehyde,  898. 
Hydrazine,  203. 

dihydriodide,  264. 

dihydrobron:ide,  264. 

dihydrotluoride,  264, 

hydrate,  263. 

action  of,  on  benzophenone, 

1358. 
on   isatin  and  phenols, 

1360. 
on  ketones  and    ortho- 

diketones,  1355. 

a-hydrazopropionate,  39. 

monohydnodide,  204. 

monohydrobrouiide,  264. 

physiological  action  of,  239. 

poisonous  action  of,  239. 

sulphate,  263. 

Hydrazineacetic  acid,  56. 
Hvdrazineamidodiphenyldisulphonic 

acid,  930. 
Hydrazinehiijpuric  acid,  nitroso-,  57. 
Hydrazines,    physiological    action     of, 

1280. 
Hydrazisatin,  1360. 
Hvdrazobeuzene,  pariodo-,  211. 
Hydrindene,  206. 
Hydriodic  acid,  action  of,  on  substances 

containing  sulphur,  1296. 
and    bromic     acids,    intluence    of 


mineral  acids  on  the  velocity  of  re- 
action between,  144. 

Hydriodic  acid,  molecular  refraction 
and  dispersion  of,  in  solution,  Tkans., 
593. 

Hydriodocinchonine,  1517. 

Hydrobcnzoin  dibenzoate,  931. 

preparation  of,  1492. 

Hydrobenzoins  and  their  anhydrides, 
1069. 

oxidation  of,  1069. 

Hydroberberine,  332. 

Hydrobromanhydroecgonine      hydro- 
bromide,  94. 

Hydrobromic  acid,  molecular  refraction 
and  dispersion  of,  in  solution,  Tkans., 
593. 

preparation  of,  976, 1320. 

Hydrocarbons,  aromatic,  heat  of  com- 
bustion and  constitution  of,  632. 

ring,  and  nucleus  structure 

of,  1343. 

substitution  in,  44. 

substitution   of  halogens   in, 

1020. 

closed-chain,  heats  of  combustion 

and  chemical  constitution  of,  632. 

fatty,  velocity  of  the  halogenisation 

of,  145. 

gaseous,  relation   of   the  heats  of 

combustion  of  solid  bibasic  acids  to 
those  of,  252. 

melting  points  of  binary  mixtures 

of,  1495. 

spectra  of,  773. 

synthesis  of,  685. 

unsaturated,  and  phenols,  con- 
densation of,  208, 571. 

isomeric  change  in,  1330. 

volatile,  Tolumetric  estimation  of, 

1141. 

Hydrochloric  acid,  aqueous  coefHcienls 
of  volatility  for,  798. 

estimation    of,    in    gastric 

juice,  593. 

free,  estimation  of,  iu  gastric 

juice,  593,  613,  767. 
estimation  of,  in  pre- 
sence of  acid  phosphates,  1288. 

estimation     of,      in 

stannous  chloride  solutions,  241. 
molecular  refraction  and  dis- 
persion of,  in  solution,  Teaxs.,  593. 
Hydrochlorobutallylcarbindimethyl- 

amine,  1506. 
flydrochlorobutallylmetbylcarbinamine, 

1507. 

Hydrochlorobutallylmethylcarbiudi- 

methylamine,  1508. 
Hydi-ochloropentallylcarbindimethyl- 

amine  salts,  1508. 
Hydrocinnamanilide,  Pkoc,  1891,  71. 
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Hjclrocinnainic  chloride,  Pkoc,,    1891, 
'71. 

action  of  aluminium  cliloride, 

on,  Proc,  1891.  71. 
HTclrocinnamide,  Pnoc,  1891,  71. 
Hydrocotarnine,    plivsiological   activity 

of,  762. 
Hjdrocotoin,  a  constituent  of  coto-bai-k, 

578. 
Hydrocyanic  acid,  distribution  of,  in  the 
vegetable  kingdom,  338. 

poisoning  by,  applied  to  the 

surface  of  tlie  eye,  99. 
Hydrodiffusion,  383. 
Hydrogen    and   air,    compressibility   of 

mixtures  of,  634. 
and  oxygen,    admixed,  slow   com- 
bustion of,  1153. 

■ arsenide  and  silver  nili'ate,  reaction 

between,  1154-. 

compressibility  of,  378. 

density  of,  1416. 

lluoride,  action  of,  on  yeast,  1532. 

nitride,  56,  524. 

nitride,  N^H;,  preparation  of,  262. 

passivity  of.  392. 

peroxide,  bleaching  of  cotton  bv, 

1447. 
detection   of   minute   quan- 
tities of,  360. 

influence  of  temperature  on 

the  formation  of,  from  ether,  Trans., 
56. 

test  for,  1549. 

■ phosphide,  action  of  phosphorous 

chloride  on,  398. 

preparation  of,  397. 

solubility  of,  in  alcohol,  15. 

solubility  of,  in  water,  15,  384. 

spectrum  of,  1. 

sulphide  and  sulphurous  anhydr- 
ide, estimation  of,  in  admixture,  498. 

■ biogenesis  of,  102. 

drv,    action    of,    on    metals, 

990. 
Hydrogenation    of   closed    chains,    376, 

1146. 
Hydrohydrastinine  methochloride,  1519. 

preparation  of,  1518. 

Hydro-a-methylindole,  action  of  methyl 

iodide  on,  311. 
Hydromethylketole,  reactions  of,  1097. 
Hydroplumbite,  275. 
Hydi-optyalin,  483. 
Hydroquercic  acid,  1061. 
HydroquergalHc  acid,  1062. 
Hydroquinaldine,      colouring      matters 

from,  1102. 
Hydroterephthalic  acids,  heats  of  com- 
bustion of,  1147. 
Hydrothiazole   derivatives,    attempts  to 
prepare,  744. 


Hydroxides  of  the  alkali  metals,  mag- 
netic rotation  of,  Phoc,  1890, 143. 
Ilydi'oxy-acids,  action  of   alkali  hydro- 
sulphides  on,  46. 

0-,  action  of  phenvlhvdrazine  on, 

438. 

•  decomposition  products  of,  1457. 

velocity    of   lactoue-formatlon    in 

the  case  of,  822. 
Hydroxyacridine,  1233. 
Hydroxyncridylbenzoic  acid,  1234. 
Ilydroxyali/.arin-blue,  1383. 
Hvdroxvalizarin-blue-sulphonic        acid, 

'1383.* 
Hvdroxvamidobenzoic     acid,     meta-, 

'1037." 
Hvdroxvamidodiphenvldisulphonicacid, 

'929.  ' 
Hydroxyazobenzene,     action    of    phos- 
phoric chloride  on,  301. 
Hydroxyazo-compounds,  1209. 

para-,  reduction  of,  1210. 

Hydroxyazo-dyes,  ortho-,  1038,  1473. 
llydroxyazotoluquinoliue,  328. 
Hvdroxvbenzaldehyde,     meta-,    deriva- 

"tives  of,  699. 
Hvdroxybenzenvlamidoxime,      meta-, 
'699. 

para-,  700. 

Hydroxybenzenylazoximebenzenyl, 

para-,  700. 
Hydroxybenzenylazoximepropenyl-tu- 
carboxylic  acid,  meta-,  699. 

para-,  700. 

Hvdroxvbeuzenvlazoximethenvl,  meta-, 
'700.  ' 

l^ara-,  700. 

Hvdroxvbenzenvlphenvlhydrazone, 

'meta-,  699, 
Hvdroxvbenzoic     acid,      dichloropara-, 
'710.  ' 

iodometa-,  1037. 

nitro-,  917. 

tetrachlorometa-,  709. 

trichlorometa-,  709. 

acids,  action  of  chlorine  on,  708. 

action   of   diazo-compounds 

with,  1473. 

azo-dyes  from,  1038. 

nitration    of,   with    nitrous 

acid,  307. 

Hydroxybenzylamine,  ortho-,  50. 
Hydroxybenzyldimethylhydroxypyrim- 

idine,  63. 
Hydroxy  benzylethylmethylhydroxy- 

pyrimidine,  G3. 
Hvdroxybenzylmethylhydroxypyrimid- 

'ine,  63. 
Hydroxybenzylphenylbydroxypyrimid- 

ine,  63. 
Hydroxy  benzyltrimethylenecarboxylic 

acid,  Teaks.,  884. 
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Ilvdroxydiplionvl,   para-,  synthesis  of, 

from  aniline,  437. 
Hydroxydiiihenylethmie,  208. 
Hydroxydiiilu-nylpropionic  acid,  1484. 
Hydroxyetiivlunilinc,     preparation     of, 

1373. 
Hydroxy  otIiyInai)litliylaniines,  1374. 
Hydroxy  ctliy  It  riiiu'tliylenccarljoxy  lie- 
acid,  Tkans.,  87U. 
Hydroxyglutaric  acid,  y-,  421. 
Hydroxyliydromuconic     acid,     bromo-, 

lactone  of,  Tkans.,  753. 
Hydroxy  inndoiuctliyliiracil,  1007. 
Hydroxy hydrazolc,  312. 
Hvdroxvisoxazoledicarboxvlic       acid, 

738.  ' 
1  fydroxykctone  dyes,  706. 
Hydroxyketoncs   from  fatty  acids   and 

phenols,  41'7. 
Hvdroxvlamine,  action  of,  on  animals, 
1393.' 

constitution  of  the  amido-deriva- 

tives  of,  697. 
hydrochloride,  estimation  of  hydro- 
gen chloride  in  solutions  of,  107. 
stereochemical  isomerism  of  deri- 
vatives of,  1032. 

thioearbimide,  1222. 

Hydroxylapachone,  1240. 
Hvdroxvlepidine-1-carbosylic    acid,    a-, 

737.  ' 
Hydroxvlevulinic  acid,  1185. 

— ^  0-,  1187. 

Hydroxyl  group,  reagent  for,  49. 
Hydroxvmetatoluqiunoline,nitro-ortho-, 
326.  ■ 

ortho-,  326. 

Hydroxymetaxyloquinoline,  328. 
Hydroxy  met  hyhicridine,  1233. 
Hydroxymethylhydrohydrastinins 

metliiodide,  bromo-,  1520. 
Hvdroxymethylmalonic  acid,  175. 
Hydroxymethylqumoline,  ortho-,  32o. 
Hvdrosvmethvlxanthone,  (3-,  1060. 
—1-  bisulphide,  $-,  321. 

sulphide,  $-,  320. 

Hvdroxypalmitic  acid,  a-,  820. 
Hydroxyparatoluquinoline,  326. 

nitroso-,  326. 

orthonitro-,  326. 

Hvdroxvparazobeuzenesulphouic     ac.d, 

"salts  of,  1037. 
Hvdroxyphcnindulone,  chlor-,  747. 
Hydroxyphenylacridine,  1234. 
Hydroxypheuylallylthiocarbamide, 

ortho-,  52. 

Hvdroxyphenylimidomethyleue  ethyl- 
ene bisulphide,  895. 

Hydroxypheuylindazole,  2'-para-,  724. 

Hydroxy  propamidine  salts,  63. 

nVdroxVprupioiiitrile,  imido-ethers  of, 
62. 


Hvdroxy-;3-propylidinebu\  t  vramidc,   a-, 

38. 
Hydroxypyruvic  acid,  542. 
Ilvdroxvquinoline,  action  of  chlorine  on> 
■l249.* 

benzychloride,  para-,  1253. 

benzvhvdroxide,  para-,  1253. 

chloro-^  1249. 

dichloro-,  1249. 

dinitrortho-,  579. 

ethobromide,  para-,  1253. 

ethohydroxide,  para-,  1253. 

methochloride,  para-,  1252. 

methohydroxide,  para-,  1252. 

methosulphate,  para-,  1252. 

1  :  4-nitrortho-,  579. 

trichloro-,  1250. 

Hydroxyquinolinecarboxylic  acid,  1342. 
Hvdroxyquinolinemethylbetaine,  para-, 

'1252. 
Hydroxyquinolinequinone,  chlor-,  1251. 
Hvdroxyquiuolinequinoueanilide,  chlor-, 

"1251. 
Hydroxyquinone,  parachW-,  456. 
Hydroxystearic  acid,  a-,  1336. 
Hvdroxytetric    acids,    real    nature   of,. 

'1188. 
Hydroxy  thy  mopheniudulone,  747. 
Hvdroxvthymoquiiioue  derivatives,  con- 

'stitution  of,  297. 
Hvdroxy-3  :4:  4'-tribromoquinoline,  l-> 

'S3. 
Hydroxy-a-truxillic  acid,  b-,  1496. 
Hydroxyvaleric  acid,  isonitroso-,  1185. 
Hydroxyvaleric  acid,  o-,  conversion  of, 

into  the  lactone,  1151. 
Hvdroxyxanthones,  synthesis  of,  1060, 

'1494. 
Hygric  acid,  586. 

Hygi'ine  and  the  products  of  its  oxida- 
'tion,  586. 

constitution  of,  587. 

Hypochlorous     acid,    detection    of,    in 

chlorine-water,  242. 
Hypophosphoric    acid,    estimation    of, 

'243. 
HTpophosphorous   acid,  estimation   of, 
'243. 


I. 


Ichthulin,  1389. 

Idocrase,  composition  of,  651. 

Iliciinn    anisatum,  constituents   of  the 

fruits  and  seeds  of,  957. 
Tmides,   action    of    hypochlorites    and 

hypobromites  on,  1216. 
Imido-ethers,  action  of  secondary  amines 

on,  37. 

and  their  derivatives,  468. 

from  ortho-  and  para-ethoxybenzo- 

nitrile,  63. 
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Imido-etliersfroni  trimetbTlene  cvanide, 
61. 

— —  of  hydroxypropionitrile  and  phenvl- 
liydroxyacetonitnle,  62. 

Imido-gi'oup,  reagent  for,  49. 

Inanition,  formation  of  glycuronic  acid 
in,  1529. 

Indazine,  1047. 

Indazole,  amido-,  312. 

nitro-,  312. 

Indazole-deriratives,  312. 

syntliesis  of,  723. 

Indene,  205. 

Indeue  livdroxybroniide,  206. 

Indican,  modification  of  Jatfe's  test  for, 
248. 

Indigo,  assay  of,  1564. 

and  allied  dyes,  synthesis  of,  311. 

estimation  of  indigotin  in.  1404. 

svntliesis    of,    from   anilidoacetic 

acid^  206. 

synthesis   of,  from     phenvlglvco- 

cine",  75,  206,  311,  456,  928. 

Indigo-carmine,  synthesis  of,  1069, 1231. 

Indigo-red,  in  urine,  850. 

Indigotin,  extraction  of,  from  commer- 
cial indigo,  722. 

Indigotindisulphonic  acid,  synthesis  of, 
1069.  1231. 

Indirubin  in  urine,  850. 

Indole,  constitution  of,  1090. 

Induliue  group,  1044. 

Indxilines,  eurhodines,  and  safranines, 
reactions  between,  1213. 

Infection,  substances  which  fayonr,  100. 

Intestine,  action  of  opium  and  morph- 
ine on,  852. 

Invertase,  preserration  of,  Tea>'S.,  47. 

Inyertebrates,  action  of  nicotine  on,  485. 

lodation  in  the  aromatic  series,  new 
method  of,  1197. 

Iodic  acid,  molecidar  refraction  and  dis- 
persion of,  in  solution,  Tbaxs.,  591. 

Iodides,  chlorides,  and  bromides,  detec- 
tion of,  495, 

detection  of  chlorine  and  chlor- 
ides in  presence  of,  1288. 

Iodine,  affinities  of,  in  solution,  148. 

bromine  and  chlorine,  detection  of, 

in  presence  of  one  another,  361. 

change  of  the  colours  of  solutions 

of,  when  heated,  139. 

detection  of  traces  of,  in  presence 

of  much  chlorine,  242. 

estimation  of,  in  urine,  1288. 

molecular  weight  of,  in  solution, 

260. 

purification  of,  from  chlorine,  392. 

solutions,   absorption    spectra    of, 

374. 

lodometry,  potassium  iodate  as  original 
standard  for,  615. 


Ions,  theory  of  dissociation  into,   and 

its  consequences,  972. 
Ipecacuanha  root,  dextrose  from,  1133. 
Iridioammonium  compounds,  402, 1165. 
Iridium   chloride,  molecular  refraction 

and  dispersion  of,  in  solut'.on,TRAXS., 

595. 
Iridiumpentamine  bromonitrite,  404. 

bromosidphate,  404. 

chloriodide,  403. 

chlorobromide,  403. 

chloronitrate,  403. 

chloronitrite,  403. 

chlorosulpliate,  403. 

chloroxalatc,  403. 

nitrate,  1166. 

platinochloride,  403. 

tribromide,  404. 

tricliloride,  402. 

Iridiumaquopentamine  bromide,  1166. 

chloride,  1166. 

nitrate,  1166. 

Iron,  action  of  nitric  acid  on,  1426. 
action    of    nitrosyl    chloride    on, 

Teaxs.,  660. 
and     aluminium    oxides,    alcohol 

method  of  estimating,  in  phosphates, 

1138. 
carbonic  oxide,  1427,  Teaxs.,  fi04, 

1090. 

carbonyls,  1428,  Teaxs.,  604, 1090. 

carburation   of,   by  the   diamond, 

807. 
densimetric    estimation    of    phos- 
phorus in,  961. 

deposits  of,  in  the  tissues,  1274. 

detection  and  estimation  of  small 

quantities  of  aluminium  in,  501. 

estimation  of,  in  rock  analysis,  768. 

estimation  of  manganese  in,  963. 

estimation  of  phosphorus  in,  363. 

estimation  of  sulphur  in,  1549. 

excretion  of,  1128. 

in  the  Uyer  and  spleen,  848. 

in   what   form,  is    it    absorbed?, 

478. 

molecular  changes  in,  1308. 

natiye,  of  terrestrial  origin,  from 

Berezowsk,  1434. 
oxide  and  alumina,  estimation  of, 

in  phosphates,  114,  1138. 

■ passive  state  of,  250,  1427. 

pyrites  containing  nickel  and  cobalt, 

1435'. 

from  Pennsylyania,  154. 

refraction  and  dispersion  of,  373. 

separation    of,   from    cobalt    and 

nickel,  1139. 
substitution  of  manganese  for,  in 

plant  nutrition,  1394. 
sulphate,  influence  of,  on  nitrifica- 
tion of,  1543. 
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Iron,  volatile  compounds  of  carbonic 
oxide  witli,  1428,  Tkaxs.,  604,  1090. 

Tolnlilisation    of,    in   presence  of 

carbonic  oxide,  1429. 
Iron-gyninito  from  Styria,  21. 
Iron-ore,  estimation  of  phosphorus  in, 

3(33. 
Isatin,  action  of  hydrazine  hydrate  on, 
13G0. 

conversion  of  tetraliydroquinoline 

into,  722. 

preparation  of,  909. 

Isatin-blue,  928. 

brom-.  1491 . 

Isindazole  derivatives,  new  synthesis  of, 
1375. 

Isoallylene,  isomeric  change  in,  1330. 

preparation  of,  996. 

Isoamyl  alcohol,  action  of  iodine  on, 
056! 

oxide,    molecular    refraction    and 

dispersion  of,  Trans.,  295. 

Isoamylene  and  phenol,  condensation  of, 
208.* 

Isoamylnaplithalene,  /3-,  730. 

Isobcnzile,  931. 

new  synthesis  of,  932. 

Isobutaldchyde,  dihydric  alcohols  de- 
rived from,  31. 

Isobutoxybenzaldehyde,  trithio-,  1051. 

Isobutyl  alcohol,  action  of  iodine  on, 
656." 

chloride,  action  of  aqueous  am- 
monia on,  817. 

glutarate,  62. 

iodide,    molecular   i-efraction    and 

dispersion  of,  Traxs.,  295. 

Isobutylacctamidc,  538. 

Isobutylamine,  36. 

Isobutylenepyridine,  a-,  81. 

Isobutylisophthalic  acid,  1064. 

Isobutylisopropylethyleue  glycol,  31. 

Isobutyl-3'-isop'ropylquinoline,  2'-,  re- 
actions occurring  iu  the  synthesis  of, 
1102. 

Isobutylpropylethylmethylammonium 
chloride,  optical  isomerides  of,  100. 

Isobutyric  anilide,  a-brom-,  828. 

Isobutyryl-a-uapbthol,  448. 

Isocamphols,  influence  of  solvents  on 
the  rctatory  powers  of,  575. 

Isocamphopyric  acid,  Tkaxs.,  651. 

Isocantharidic  acid,  1244. 

Isocantharidin,  1243. 

Isocapronamide,  538. 

Isocinchonine,  1121. 

and  its  derivatives,  583. 

Isocinuamic  acid,  conversion  of  ciu- 
namic  acid  into,  200. 

Isocymene,  3  :  6-dianndo-2  :  5-dibromo- 
para-,  1199. 

Isocymoquinol,  dibromo-,  1200. 


l80cymo-3  :  6-quinone,    2  :  5-dibromo- 

para-,  1200. 
Isodehydracetic  acid,  172. 
Isodiethylcai'bobenzonic  acid,  913. 
Isodimethyldipropyldithioxamide,  1008. 
Isodimethybtrychnine,  1264. 
Isodurene,  nitration  of,  693. 
Isoeuxanthone,  1061. 
Isofencholeoxime,  219. 
Isogallic  acid  phenylhydrazide,  202. 
Isomaltosazone,  413. 
Isomaltose,  412,  413. 
Isomethylstrychnine,  1264, 
Isomorphism,  146. 

detection  of,  1151. 

of     sulphur,    selenium,    and    tel- 
lurium, 1417. 
Isomorphous  groups,  1152. 
Isoaicotinic     acid,    action    of     sodium 

amalgam  on,  734. 
Tsophenanthroxyleneacetic  acid,  action 

of  acetic  anhydride  on,  Tea>'3.,  13. 
Isophenauthroxvleneacetoacetic       acid, 

Tbaxs.,  11. 
action  of  potash  on,  Teaxs., 

12. 
Isophthalic  acid,  disulpho-,  73, 

anhydride,  disulphamine,  74. 

Isopiperideine,  556. 
Isopiperonylacryl  methyl  ketone,  705. 
Isopropyl  chloride,    action  of   aqueous 

ammonia  on,  413. 
iodide,  action  of  aqueous  ammonia 

on,  413. 
Isopropylamines,  106. 
Isopropylbenzene,    oxidation    of,    with 

chromyl  chloride,  898. 
Isopropylbenzoylformic  acid,  1060. 
Isopropylisoplitlialic  acid,  1064. 
Isopropvlnitramiue  and  its   derivatives, 

107.  ' 
Isopropylparatoluidine,  Trans.,  34. 
Isopropylparatolvlnitrosamine,   Trans., 

34. 
Isopropvlphenylacetylglycollic  acid, 

lOOO." 
Isopropylphenylanilidoacetic  acid,  1060. 
Isopropylphenylbromacetic  acid,  1060. 
Isopropylpheuylehloracetic  acid,  1060. 
Isopropvlphenvlethylglycollic  acid, 

1060.' 
IsopropylphenylglycoUic   acid    and    its 

derivatives,  1059. 
Isopropylphenvlisonitro&oacetic        acid, 

1060. 
IsopropylphenylmethylglycoUic       acid, 

1059. 
Isopropyltoluene,    para-,    synthesis    of, 

1022. 
Tsopropyltricarballylic  acid,  546. 
Isoquinoline,  amidobromo-,  581. 
bromo-,  derivatives  of,  580. 
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Isoquinoline.  dibroui-,  581. 

nitrobromo-,   aud    its   derivatives, 

580. 

substitution  products  of,  580. 

Isostrvclinic  acid.  1262. 

methiodide,  1263. 

Isotetrethyldithioxaniide,  1008. 
Isothermals,  theoretical  and  empirical, 

of  mixtures,  connection  between,  375. 
Isotbiocvanoelhylsulphiue,  893. 
Isovalero'in,  891. 
Isovaleroquinhydrone,  900. 
IsoTalcroquiuoJ,  900. 
Isovalerjldextroecgonine,  476. 
Isoxazole,  amido-,  1108. 
Isoxazoles,  formation  of,  Teaxs.,  410. 
Iso-xylalphthalide,  201. 
Iso-XTlalplitbalimidine,  201. 


Jerrine,  88. 
Juloles,  736. 


J. 


K. 


tetracliloro-,        — 


Kainite,  synthesis  of,  405. 
Kallilite,  a  new  nickel  ore,  1167. 
Kesso  oil,  238. 
KessTl  acetate,  239. 

'alcohol,  239. 

KetodihTdroquinoline, 

1251.' 

trichloro-,  1250. 

Keto-7,-methyljuloline,  o^-,  737. 

derivatives  of,  737. 

Ketones,  action   of   hydrazine  hydrate 

on,  1355. 
action  of  zinc  and  ethyl  chloracet- 

ate  on,  169. 

aliphatic,  constitution  of,  1181. 

alkyl,  from  halogen  derivatives  of 

aromatic  hydrocarbons,  911. 

aromatic  alkyl,  199. 

■ ■ and  their  oxidation,  564, 

application  of  Perkin's  reac- 
tion to,  1223. 

asymmetrical,  oximes  of,  1235. 

isonitroso-,    action    of    hydroxyl- 

amine  on.  2S7. 

mixed  fatty  aromatic,  oxidation  of, 

1364. 

Ketonic  acids,  a-,  oximes  of,  443. 

j3-,  preparation  of   ethereal 

salts  of,  1185. 

ethers,  ^-,  synthesis  of,  41. 

Ketotetrahydrobenzoic  acid,  hexacliloro- 
meta-,  708. 

pentachloro-.  710. 


Ketotetrahydroquinoline  hydrate,  tetra- 
cliloro-, 1252. 

Ketoximes,  aromatic,  action  of  nitric 
peroxide  on,  315. 

configuration    of    stereoisomeric, 

440. 

stereoisomeric,  445. 

Kidney,  analysis  of  the  liquid  from  a 
tumour  of  the,  852. 

Kidneys,  effect  of  partial  extirpation  of, 
on  nutrition,  1273. 

Kopsia,  alkaloids  from,  337. 

Korynite  from  Sieijen,  1167. 

Kreittonite  from  Bodenmais,  527. 

Kryokonite  from  Greenland,  408. 

Kuro-moji  oil,  464. 

Kusa-uzu,  aconitine  from,  91. 


L. 


Labradorite  from  the  Lizard,  276. 

preparation  of,  22. 

Lacmoid,  241. 

Lactalbumin,  340. 

Lactariiis  piperatuSji&ts  obtained  from, 
606. 

sugars  in,  103. 

vellereiis,  fats  obtained  from,  606. 

Lactic  acid,  formation  of,  in   muscles, 
348. 

formation  of,   in  the  organ- 
ism, 1125,  1392. 

—  in  organs  with  impeded  cir- 
culation and  in  hydrocyanic  acid 
poisoning,  1126. 

nevs-  optically  active  modifica- 
tion of,  666. 

preparation  of,  1454. 

fermentation,    action    of    mineral 

acids  on,  488. 

influence  of  artificial  gastric 

juice  on,  488. 

Lactone  formation  in  the  case  of  hydroxy- 
acids,  velocity  of,  822. 

Lactose,  estimation  of,  1143. 

Laevosobrerol,  Tea>'S.,  317. 

Loevoterebenthene,  Thaxs.,  313. 

Lakes,  coloured,  formation  of,  807. 

Land,  clover,  effect  of  artificial  manuring 
on,  492. 

Langbanile,   place    of,   in   the   mineral 
system,  1436. 

Lanolin,  97. 

Lanthanum,  atomic  weight  of,  881. 

oxide,  985. 

salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Thaxs.,  595. 

Lapacliic    acid,    derivatives    of,    1239, 
1494. 

Lapachone,      condensation      of,      with 
thiophen,  1494. 
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I.ard,  analysis  of,  ]30. 

and  it8  adulterations,  1560. 

Laxia,  livdrocvanic  acid  in  the  fruit  of, 

33S. 
Laurie  acid,  bromo-,  1190. 

heats   of    combustion    and 

formation  of,  11. 

Laiirotetaiiine.  the  active  constituent  of 
certain  Laui-acea?,  337. 

Lead  acetate,  molecular  refraction  and 
dispersion  of,  in  solution,  Trass., 
595. 

action    of    nitrosyl    chloride    on. 

Trans.,  G58. 

and  silver  oxides,  compounds  of, 

Trans..  1093. 

copper  ]x>tassium  nitrite,  1157. 

effect    of    various    metals   on     the 

freezing  point  of,  Pkoc,  1890,  160. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

estimation  of,  bv  phosphomolybdic 

acid.  113. 

flur,  estimation  of  small  quantities 

of  silver  in,  1292. 

ores,  assay  of,  by  the  cyanide  pro- 
cess, 863,  962. 

oxide,  action   of   magnesium   on, 

802. 

liydrated,  644. 

persulphate.  Trans.,  782. 

waste,  assay  of,  365. 

zinc,  and  silver,  alloys  of,  267. 

and  tin,  alloys  of,  267. 

Lead-tm  alloys,  melting  points  of.  G44. 

Leaf-green,  observations  on.  Trans., 
ltH5. 

Leaven,  yeasts  from,  1532. 

Leaves,  influence  of  internal  causes  on 
the  presence  of  starch  in.  604. 

formation  and  migration  of  carbo- 
hydrates in,  763. 

of  Maclnra  aurantiaca,  490,  954. 

Leech  extract,  effect  of,  on  blood,  482. 

Lecithin  in  the  liver,  1275. 

preparation  of,  from  plant  seeds, 

413. 

Lecithins,  estimation  of,  in  vegetable 
organisms,  511. 

role   of,  in   normal   germination, 

489. 

Lecture  experiment:  Combustion  of 
magnesium  in  water  vapour,  Peoc, 
1891,  20. 

Demonstration  of  the  disso- 
ciation of  ammonium  chloride,  1415. 

Leguminosae,  assimilation  of  nitrogen 
by, 607. 

fixation   of   gaseous   nitrogen   by, 

353. 

fungus-symbiosis  of,  353. 

nitrogen  assimilation  of,  1533. 

VOL.    LX. 


Lepidium  sativum^  influence  of  salt  on 
the  quantity  of  starch  contained  in 
the  vegetatine  organs  of,  1133. 

Lemons,  e.ssence  of,  1496. 

detection  of  oil  of  turpentine 

in.  1497. 

Lemon  grass  oil,  286. 

Lett  somite  from  Arizona  and  from 
Utah.  156. 

Leuc«emia,  excretion  of  uric  acid  and 
nitrogen  in  cases  of,  483. 

Leucine,  condensation  of,  with  benzene- 
sulphonic  chloride,  2U2. 

constitution  of,  681. 

Leucitc,  prep  iration  of.  22. 

Leucocythaemia,  the  blood  in,  1124. 

Leucocvtosis,  production  of,  in  mam- 
mals! 1340. 

Leuconotis  eugenifoUa,  alkalo'.d  from, 
336. 

Levosin,  &  carbohvdrate  from  cereals, 
661. 

Levulinic  acid,  1337. 

a-bromo-,  1187. 

dibromo-,  417. 

«/3-dibromo-.  1187. 

Levulose,  estimation  of,  1143. 

refractive  power  of,  1000. 

rotatory  power  of,  117S. 

Levulosecarboxviic  acid,  derivatives  of, 
547. 

Levuloseoxime,  813. 

Lichens,  assimilation  by,  1132. 

Light,  action  of  halogens  on  aromatic 
compounds  in  presence  of,  898. 

action  or,  on  anetlioll,  13^7. 

action   of,  on  organic  compounds, 

900. 

action  of,  on    phosphorous  oxide, 

Trans.,  1019. 

action  of,  on  pure  ether  in  pre- 
sence of  moist  oxygen,  Trans.,  51. 

action  of,  on  silver  chloride,  1155, 

1420,  Trans.,  536. 

chemical  effects  of,  965. 

decomposition  of  glutaric  and  suc- 
cinic acids  by,  in  presence  of  an 
uranium  salt,  1013. 

decomposition   of    silver    chloride 

by.  Trans.,  536. 
^  influence  of  hydrochloric  acid  on 

the  decomposition  of   clilorine- water 

by,  Trans.,  539. 
measurement  of  the   quantity  of, 

that  enters  water,  2. 

phosphorescence  of  minerals  under 

the  influence  of,  776. 

Ligno-celluloses,  action  of  nitric  acid  on, 

Pboc,  1891,  61. 
Lime  in  black  ash,  estimation  of,  497. 
Liraonene,  1083. 
dih  vdroohloridc,  1496. 


1662 


INDEX   OF   SUBJECTS. 


Limonene  tetrabromide,  12-il,  149G. 
1  iiialoe  oil.  5-40. 
Linalool,  540. 

Lindera  fericta,  ethereal  oil  of,  464. 
Linkage,  double,  theory  of,  1320. 
Liparites,  eutaxitic  glasses  of,  649. 
Liquid,  the  specific  gravity  of,  a  func- 
tion of  its  boiling  point  and  molecular 
weight,  780. 
Xiquids,  atomic  weights  and  densities  of, 
1315. 

connection     between    the    critical 

data   of    liquids   and    their  chemical 
constitution,  380. 

crystalline,  249. 

data  for  tlie  critical  state  of,  969. 

effect  of  pressure  on  the  electrical 

conductivity  of,  250. 

expansion  of,  8. 

free  surface  of,  1150. 

instrument  for  comparing  the  re- 

Iractire  indices  of,  959. 

law  of  diffusion  of,  3S3. 

iie«    method    of    determining    the 

specific  volume  of,  Traxs.,  37. 

opaque,  burette  float  for,  1288. 

pathological,  analysis  of,  851. 

relations      between      tlie      boiling 

points,  molecular  volumes,  and  chemi- 
cal characters  of,  379. 
Liquoscope,  959. 
Lithionite-granites,  652. 
Lithium    compounds,    phosphorescence 
of,  in  vacua,  249. 

estimation  of,   in  mineral   waters, 

1292. 

?;nlts,  magnetic  rotation  of,  Peoc, 

1890.  142. 
molecular  refraction  and  dis- 
persion    of,     in     solution,     Teans., 
595. 

spectrum  of.  137. 

zirconate,  1431. 

Litmus  paper,  neutral,  1549. 
Litre,  tlie  true,  or  Mohr's,  for  volume- 
tric analysis,  1548. 
Liver,  excretion  of  urea  in  diseases  of 
the,  758. 

formation  of  glycogeji  in.  1526. 

influence  of  alkalis  on  the  glyco- 
gen of,  758. 

■ iron  in  the,  848. 

lecithin  in  the.  1275. 

so-called,  of  Helix  pomatia,  235. 

Liver-cells,    crystals   in   the    nuclei  of, 

587. 
Lubricating   oils,   estimation  of  acidity 

in,  505. 
Lupeol.  551,  1446. 

Lupetidine  and  allied  substances,  rela- 
tion between  the  physiological  action 
and  chemical  constitution  of,  854. 


Lupetidylalkine,  n-,  1119. 
Lupinidine  from  white  lupines,  1521. 
Lupinus    liifeus,    composition     of    the 

seeds  of,  1541. 
Luteochromium  hydrogen  nitrate.  1327. 
Luteocobalt  liydrogen  nitrate,  1327. 
Lutcorhodium  salts,  1325. 

acid,  1327. 

Lutidine,  Traxs.,  177. 
Lutidonecarboxylic   acid,    676,  Traxs., 

176. 
Lutidonedicarboxylic  acid,  676. 
Lutidylalkine,  n-,'  1119. 
Luzonite  from  the  Argentine,  1435. 
JLi/copersicum  exculenta,  composition  of 

"the  fruit  of,  955,  956. 
Lvm))h,  effect   of  peptone  on  the  clot- 

*ting  of,  481. 
Lymph,  human,  755,  849. 
Lysatine,  95. 
Lysatinine,  95. 


M. 


Macassar  oil,  1133. 

Madura  auraniiaca,  composition  of  the 

leaves  of,  490.  954. 
Magdala-red.    fluorescence  of  alcoholic 

solutions  of,  on  lieating,  139. 
Magnesium,  action  of  ethvl  iodide  on. 
683. 

action  of  methyl  iodide  on.  683. 

action    of    nitrosyl    chloride    on, 

Tbaxs.,  656. 

action  of  propyl  iodide  on,  684. 

alkyl  compounds  of.  682. 

chromites,  basic,  987. 

combustion    of,    in   water   vapour, 

Pboc,  1891,  20. 

compounds   of,   with   hydrocarbon 

radicles,  experiments  on  the  existence 
of,  Proc,  1891.  16. 

cvanogen  compounds  of,  1442. 

dimethyl,  683. 

ethvl  attempts  to  prepare,  Peoc, 

1891,  17. 

hydride,  1156. 

lead  chloride,  151. 

oxalate  in  plants.  857. 

oxide,    action    of    magnesium  and 

hydrogen  on,  1156. 

dissociation   of,  by  means  of 

metallic  magnesium,  643. 

rer'uction     of    oxygen    com- 

poMnds  by,  801,  1155. 

salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 
molecular  refraction  and  dis- 
persion of,  in  solution,  TsAXS.,  595. 

selenites,  262. 

spectrum  of,  1. 
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Mapnplip  fiold,  innncnof  of  temperature 
aiul  state  of  af»};re^iition  on  the  be- 
haviour of  bisinutli  in,  779. 

rotation,  Thans.,  198. 

of  saline    solutions,   Proc, 

1890.  in. 

rotiitorv  power  of  solutions  of  am- 

nioniuui    and   sodium    salts   of    some 
fatty  acids.  Trans.,  981. 

IVfaunetism  and  atomic  weight,  relation 

between,  518. 

effeet  of,  on  ehemieal  aetion,  1145. 

TVIaffnetite  ore  distriets  in  Brazil,  994. 

braize  I'obs,  xylose  from,  1001. 

dried  in  tlie  field   and    as  silage, 

:?59. 

preen,  growth  of,  1395. 

Malaeolitc  from  the  Lizard,  276. 
Malei'c  aeid,  act  inn  of  bromine  on,  39. 
conversion   of,   into   fumaric 

acid,  133S. 

homologues  of,  292. 

MaleYnamic  acid,  176. 

Maleinanil  chloride,  diehloro-,  10t7. 

dietiiyl  ether,  diehloro-.  10i8. 

dimethyl  ether,  diehloro-,  1048. 

Male'inai'iliT  acid,  176. 

Malic  acid,  combination  of,  with  alkaline 

phosphomolybdates,  545. 
eoinbination   of,    with    potas- 
sium   sodium    niolybdate    and    with 

aeid  sodium  molybdate,  291. 
estimation   of,   iu  wine,  128, 

371. 

■ homologues  of,  1455. 

Malonic   chloride,   thermochemistry  of, 

867. 
Malt,  non-nitrogenous  extract-substance 

from,  957. 
Maltose,  estimation  of,  1143. 
estimation   of,   in    wort  and  beer, 

368. 
— —     estimation     of,    with     potassium 

cuprocarbonate  solution,  1298. 
Mammals,    production    of    leucocytosis 

in,  1340. 
Mandelic  acid,  iodo-,  831. 

anilide,  438. 

Manganese,  action  of  nitrosyl  chloride 

on^  Tkans.,  660. 

and  zinc,  separation  of.  963. 

ammonium  ferrocyanide,  1293. 

deposits  in  marine  muds,  995. 

dioxide,  anhydrous  and  hydrated, 

270. 

estimation  of,  in  iron  and  steel,  963. 

estimation  of,  in  ores,  slags,    &c., 

■.i66. 
■ — -  ore  in  Ekaterinoslar,  648. 

ores  of  Transcaucasia,  647. 

precipitation     of,     as     ammonium 

manganous  phosphate,  1138. 


Mangamese,  selcnites,  262. 

substitution  of,  for  iron  in  plant 

nutrition,  1394. 

volumetric     estimation     of^    962, 

1293. 

Mangano-magnesian  ma^ietite^  27#. 

Manganopeetolite  from  Arkansas,  407. 

Mangold,  experiment-il  j^lots  of,  at 
Grignon  in  1890,  493. 

Maiinitol,  fermentation  of,  with  Fried- 
lander's  Fneumococcufi,  Traxs.,  256. 

in  mushrooms,  103. 

molecular  refraction  and  dispersion 

of,  in  solution.  Trans.,  591. 

oxidation  of,  by  nitric  acid,  Tejvxs., 

306. 

rotatory  po-wer  of  compounds  ot, 

with  acid  molybdates,  14i3. 

Mannitol,  d-  and  1-,  configui-ation  of, 
1176 

Mannosaccharic  acid,  d-,  678,  Trajts., 
306. 

phenylhydrazides  of,  679. 

Mannosaccharic  acid^  i-,  679. 

Mannosaccharic  acids,  d-  and  1-,  con- 
figuration of,  1176. 

Mannosaccharodiamide,  d-,  679. 

Mannoseoxime,  665. 

Mannoses,  d-  and  1-^  configuration  of, 
1176,  141.5. 

Mannoso-cellulose,  1179. 

Manure,  depreciation  of,  by  exposure  to 
wet  and  fermentation,  1396. 

Manures,  estimation  of  the-  total  plios- 
plioric  acid  in,  1397. 

loss  of  nitrogen  in  the  decomposi- 
tion of,  1548. 

nitric  and  amimoniacal  nitrogen  as, 

1545. 
Manuring,  artificial,  effect  of,  on  clover 

land  and  meadows,  492. 

experiments  with  rice,  1547. 

Margarin,   addition  of  phenolphthale'i'n 

to,  872. 

analysis  of,  506. 

and  butter,  discrimination  of,  130. 

detection  of,  in  butter,  1300. 

Mass  action,  1150. 

influence    of,    on    chemical    pro- 
cesses, 257. 
Massoyene,  464,  935. 
Meadows,  effect  of  artificial  manuring 

on, 492. 
Melanin,  artificial,  1123. 
as    a    precursor    of   hsemoglobin, 

480. 
Melanite  from  the  Kaiserstuhl,  651. 
Melanophlogite,  64^. 
Melidoacetic  a-id,  derivatives  of,  162. 
Meli-se  oil,  Grerman,  540. 
Melodinus     IcEviijatus,    alkaloid    from, 

336. 
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Melon  seeds,  presence  of  cholesferol 
and  a  soluble  carbohydrate  in,  357. 

Meinbraneji,  precipitated,  electrical  con- 
ductivity ot,  140,  517. 

]\Ien,  healthy,  proteid  requirement  of, 
1272. 

Menfha  pulepiiim,  oil  of,  936. 

Menthol,  molecular  refraction  and  dis- 
persion of,  in  solution,  Tkans.,  591. 

Mercaptan,  aniido-,  hydrocliloride,  815. 

and    sodium    benzenesulphinate, 

action    of    iodine    on    a    mixture    of, 
924. 

Mercaptans,  aromatic,  synthesis  of. 
1350. 

Mcrcaptopropylphtlialimide,  /3-,  1473. 

Mercurammonium  iodides,  270. 

nitrates,  268. 

sulphates,  269. 

Mercuric  chloride,  poisoninij  by,  853. 

chlorides,  aiumoniacal,  986. 

cranide,   action   of   ammonia    on, 

1441. 

ammoniacal    derivatives     of, 

655. 

combination  of,  with  oadmium 

salts,  161. 

combinations  of,  with  lithium 

salts,  28. 

fulminate,  action  of  benzoic  chlor- 
ide on,  64. 

oxide  and  potassium  chloride,  re- 
action between,  1413. 

sulphide,   separation   of,  from  the 

sulphides  of  the  arsenic    and  copper 
groups,  1292. 

Mercurv,  action  of  nitrosvl  chloride  on, 

Tkans.,  659. 

arsenates,  400. 

barium   chlorocyanide,   action    of 

ammonia  on,  1442. 
cadmium   iodocyanide,    action    of 

ammonia  on,  1441. 
compounds,  ammouiacal,  so-called, 

268. 
conditions  of  action  of  nitric  acid 

on,  525. 
detection    and    estimation    of,    in 

corpses,  120. 
detection    and    estimation    of,    in 

organic  mixtures,  351. 
detection   of,  in    toxicological   in- 
vestigations, 864. 
■ •  development  of  electromotive  force 

between  an  electrolyte  and,  374. 

electrolytic  estimation  of,  1553. 

estimation    of,    in   animal    tissues, 

962. 

ma;^nesium  bromocyanide,  1442. 

— iodocyanide,  1442. 

phosphates,  400. 

salicylates,  absorption  of,  351. 


Mercury,  specific  heat  of,  632. 

vapoTir  pi"e:?sures  of,  Traxs.,  629. 

Mercury -tin-lead    alloy,    melting    point 

of,  644. 
Mesidine,  nitration  of,  693. 
Mesitene  lactone,  172. 
Mesityl  methyl  ketone,  1224. 
Mesitylacetic  acid,  1224. 

dinitro-,  1224. 

Mesitylglyoxylic  acid,  1224. 

dinitro-,  1224. 

Mesolite  from  Co.  Antrim.  1169. 
Metabolism     and     "  neutral    sulphur," 

1523. 
gaseous,  influence  of  glycerol  and 

fatty  acids  on,  345. 

•  of  iron,  478. 

proteid,  and  muscular  work,  596, 

847. 

influence  of  alcohol  on,  1272. 

intluence  of  carbohydrates  on, 

846. 
influence  of   muscular   work 

on,  479. 
influence    of    sulphonal    on, 

1523. 
Metacinnabarite  from  California,  273. 
Metal,   electromotive    force  of  a,    in    a 

series  of  electrolytes,  3. 
Metalamines,  action  of  hydrogen  sulpli- 

ide  on,  272. 
Metals,  action  of  dry  hydrogen  sulphide 

on,  990. 
action    of    nitrosyl    chloride    on, 

Teans.,  655. 

action  of,  on  sulphuric  acid,  260. 

and   halogens,  velocity  of  reaction 

between,  1149. 
certain    properties    of,    considered 

in     relation    to    the    periodic     law, 

1161. 
contact  difference  of  potential  of, 

139. 
determination    of    the    molecular 

weights  of  some,  984. 

electrical  resistance  of,  4. 

electrolytic      estimation      of,      as 

amalgams,  1553. 
molecular  changes  in,  as  shown  by 

their  electrical  conductivity,  1308. 
molecular  condition  of,  when   al- 
loyed with  each  other,  Puoc,  1890, 

158. 

refraction  and  dispersion  in,  373. 

Metaphosphates,  isomerism  of,  7. 
Metaphosphovic  acid,  molecular  refrac- 
tion and   dispersion  of,    in   solution, 

Trans.,  593. 
Meteoric  iron  from  Bridge  water,  Burke 

Co.,  North  Carolina.  278. 
from  Hamilton    Co.,    Texas, 

277. 
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Motforic  iron  from  Ilonrv  Co.,  Virgiiiia, 

loH. 
from  Magiira,  Arva,  Ilungary, 

27. 

from  Xortli  Dakota,  531. 

from  Piiqiiio.<,  Chili,  277. 

from  Rockingham  Co.,  North 

Carolina,  150. 
from    Summit,    Bloimt    Co., 

Alabama,  279. 
stone  froH\  Haywood  Co.,  North 

Carolina,  278. 
Meteorite  from  CoUescipoli,  533. 
from  Eli  Elwah,  New  South  Wales, 

279. 
from  Gilgoin,  New  South  Wales, 

279. 

from  Pipe  Creek,  532. 

from  Thunda,  Queensland,  279. 

■ from  Winnebago  Co.,  Iow;i,  278. 

of  Oelmnsk,  532. 

Meteorites  from  Barratta,   New  South 

Wales,  279. 
from   Brenham  Township,   Kiowa 

Co.,  Kansas,  278. 
Methaervlic  anilide,  828. 
MethaMnosilobiii,  conversion  of  carboxy- 

hffimoglobin  into,  1522. 
Methamidobenzmethylamide,        nitro-, 

917. 
Methamidobenzoic  acid,  nitro-,  916. 
Methane,    nitro-,    action  of   alkalis  on, 

Tkaxs.,  430. 

action  of,  on  animals,  1393. 

Metlianedisu]))houic  acid,  action  of  nitric 

acid  on,  420. 
Methanetriquinoil,  1261. 
Merhanetrisulphonic    acid,     action     of 

nitric  acid  on,  426. 
Methenvlamidinephenylmefcacarboxylic 

a<'id,  304. 
Methoxybenzaldehyde,   paranitro-,   pre- 
paration of,  703. 
Jllethoxvbenzaldeliydes,        trithiopara-, 

1050.' 

trithiortho-.  1051. 

Methosybeuzophenone     and     its      ket- 

oximes,  445. 
Methoxycarbostyril,  1101. 
Methoxycinnamic  acid,  orthonitrometa-, 

1101. 
MethoxydihydroxydihydroquinoUne, 

1098. 

para-,  1101. 

Methoxyisoxazoledicarboxylic  acid,  739. 
Methoxvl,    interference    of    substances 

containing     sulphur      with      Zeisel's 

method  for  the  estimation  of,  1296. 
IMethoxynaphthapbenazine,  1213. 
Methoxyphenylglyoxylic  a<-id,  para-,  711. 
Methoxyphenyllaotic    acid,   orthonitro- 
meta-, iioo'. 


Methoxyphenyl-(r/<i-phenylnaphthotri- 
azino,  az-oriho-,  Traxs.,  697. 

Mi'thoxysiiccinamide,  Trans.,  470. 

Metlioxysuccinic  acid,  Tkans.,  471. 

Methyl  acetylaniidoformate.  292. 

acrylate,  action  of  metliyl  alcohoi 

on,  Tran.s.,  474. 

alcohol  solutions,  specific  heats  of, 

1406. 

allocinnamate,  833. 

amidobenzoate   (ortho-),  action  of 

ammonia  on  derivatives  of,  912. 

amidofonuate,    action    of    nitrous 

acid  on,  292. 
carbonate,  action  of  potassium  etli- 

oxide  on,  1014; 

chlorethyl  ketone,  1183. 

chlorovinyl       orthodiketone,       di- 

chloro-,  690. 
crotoiiate,  action  of  methyl  alcohol 

on,  TRA^•s.,  476. 

7-cyanacotoacetate,  171. 

cyanesiiccinate,  42. 

cyanotiricarballylate,  43. 

dehydremucate,  295. 

dibenzyl  phosphate.  1015. 

dichlorethyl  ketone,  1183. 

diethyl  phosphate,  1015. 

diliydrogen  trimesate,  1459. 

dimethylpropionylacetate,  42. 

ethyl  ketone,  action  of  chlorine  on, 

1183. 

succinate,  hydrolysis  of,  1013. 

ethylamidoformate,       action        of 

nitrous  acid  on,  292. 
fumarate,  action  of  sodium  meth- 

oxide  and  methyl  alcohol  on,  Thans., 

468. 
action  of  sodium  methoxide 

on.  Trans.,  472. 
hexamethylenemetadicarboxylate, 

Trans.,  806. 
hydrogen  hvdroxyisophthalate, 

1368. 

a-hydrazinepropionate,  39. 

imidodiformate,  293. 

iodide,    molecular   i-efraction    and 

dispersion  of.  Trans.,  295. 

isodehydracetate,  172. 

isopropylamidoformate,  167. 

isopropylnitramidoformate,  167. 

•  methoxysuceinate.  Trans.,  468. 

methylamidoformate,     action       of 

nitrous  acid  on,  292. 

methylcamphocarboxylate,  1500. 

methylcyanosuccinate,  1017. 

methylethenyltricarboxylate,  1017. 

methylpropionylacetate,  41. 

tt-methylp.vrrolidine,  1507. 

nitropiperonylacryiate,        Traxs., 

156. 
nitrosocyanacetate,  1450. 
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IMothyl  phenylcarbazate,  1213. 

phenyleiiedicarboxyiuetajiaracli- 

earbainate,  30  i. 

o-piperidinecarboxylate,  deriva- 
tives of,  735. 

propylamidofonnate,  167- 

pro]iylnitramidoformate,  167. 

a-pyridyl  ketone  and  its  deriva- 
tives, i5U3. 

silver  ijliosphate,  1014. 

sulpliate,  moleculur  refraction  and 

dispersion  of,  TiiAJfa.,  296. 

tetraliydrobenzoate,  1054. 

tetramethyleuediamidoformate, 

164. 

tetrametbyleuedinitramidoform- 

ate,  164. 

tropate,  749. 

Methylaeetantliranilic  acid,  1095. 

Metbylamidobenzoie  acid,  913. 

' nitro-,  917. 

Metliyl-/i-amidotJiiazole,  jS-,  222. 

Methylammoniuui  sails,  compounds  of, 
Avith  tbiocarbamide,  Trans.,  392. 

]\Ietlijlandidoethylpbtbalamide,  1208. 

Mfthylanilidoforinylcauipbor,  575. 

Lletbylaniline,  action  of  picric  chloride 
on.  Trans.,  716. 

• nitrosothio-,  75. 

thio-,  75- 

Methylautbracenes,  conversion  of  cinna- 
uiene  derivatives  of  aromatic  liydro- 
carbons  into,  207. 

Metbvlazimidotkiazolecarboxvlic  acid, 
226. 

Metbylbenzene  derivatives,  condensation 
of,  with  cinnamene,  2u6. 

Methylbenzenes  and  allyl  alcohols,  con- 
densation products  of,  1462. 

Methylbeuzidine,  ortbo-,  210. 

Methvlbenzylamidophosphenyl  chloride, 
437'. 

Methylbenzylamidophosphinic  acid, 
437. 

MetbvlbromothiazolecarboxyHc  acid, 
226.  ^ 

Methylcamphor,  1500. 

Methylchloroform,  action  of,  on  jjhenol 
in  presence  of  alkalis,  296. 

Methylchlorothiazolecarboxylic  acid, 
226. 

Methylchrysylthioearbamide,  731. 

Methylcinchoninic  acid,  a-,  1097. 

Methylcinnamene  dibromide,  para-, 
898. 

Methylcinnamyldextroecgonine,  475. 

Methylcitraconic  acid,  1221. 

Methvlconine,  1118. 

Methylcyanocamphor,  1499. 

]\Iethylcytisine,  750. 

IMethyldehydropentone,  Trans.,  880. 

• action  of  water  on,  Trans.,  881. 


Metliyldehydropentonecarboxylic  acid, 
Trans.,  878. 

Metliyldeoxybenzoincarboxylamide, 
201. 

Methyldiphenylamine,  molecular  re- 
fraction and  dispersion  of,  Teans., 
296. 

Methyl-3-diphenyl-4  : 5-diphenylpyrrol- 
one,  1-,  736. 

Metliyl-3-diphenyl-4  :  5-phenylpyrrol- 
one,  Trans.,  149. 

Methyldipyridyl,  «-,  81. 

Metiivldii)yridyl-a-carboxylic  acid,  a-, 
81.' 

Methyldipyridyl?,  80. 

Methylene  diiodide,  molecular  refrac- 
tion and  iiis])ersi(jn  of.  Trans.,  295. 

ethylene  bisidphide,  /u-imido-,  salts 

of,  894*. 

oximido-,  894. 

fluoride,  antiseptic  action  of,  353. 

iodide,  and  ethyl  malonate,  re- 
action between,  175. 

propylene     bisulphide,     /x-imido-, 

895. 

trioximido-,  663. 

Methylenecarbamide,  1340. 

Methylenedibenzamide,  469. 

Methylene-group,  displacement  of  the 
hydrogen  atoms  in,  189. 

Metliylenethiocarbamide,  1339. 

Metliylethoxy benzidine,  213. 

Methylethylamidoisosazole,  1108. 

Metliylethyldicai'boxvghitaric  acids, 
829. 

Methylethylglyoxime  peroxide,  316. 

Methylethyloxazolone,  bromo-,  1108. 

Methyletbyl-w-plicnylosotriazole,  1116. 

Methyl-a-ethylthidzole,  fj-,  223. 

Methyl-/i-etliylthiazole,  a-,  220. 

Met  hylformoparatoluidide,  1202. 

Methylglutaric  acid,  dibromo-,  1191. 

Metliylgl\col,  formation  of,  from  acetyl- 
carbinol.  Trans.,  796. 

Methylglyoxime,  287. 

action  of  nitric  peroxide  on,  316. 

Methylguanicil,  539. 

Methylliomopiperidic  acid,  o-,  1246. 

Methylhomoterephthalic  acid,  a-,  1021. 

Methylhydrastallylamide,  93. 

Methylhydrastamide,  92. 

Methylhydrastethylamide,  93. 

Methyihydrastimide,  92. 

mechiodide,  92. 

Methylhydrastisoamylamide,  93. 

Methylhydrastomethylamide,  93. 

Methylhydratropaldehyde,  para-,  1020. 

Methylhydratropic  acid,  para-,  1021. 

Methylhydratroponitrile,  para-,  1021. 

Methylliydratropyl      alcohol,      para-, 
1021. 

MethylhyJrocotoi'n,  578. 


INDEX   OF   SUBJECTS. 


1667 


Mpthvlhydrohydrastinine  and  its  deri- 
vatives, lolU. 

Metlijlhydrosylamine,  $■,  317. 

Metliylhvdroxyquinoialiuecarboxvlic 
afid,  304. 

Metliyllijdroxjthiazolecarboxylic    acid, 

Metliylimidomethylene     ethylene      bi- 

sulpliidc,  89-t. 
Metliyliniidotliiazoline,  /i-,  1515. 

M-nitroso-,  1516. 

McUivliinidothiazoline,         /*-nitroso-n-, 

1516. 
Methylimidouracil.  1007. 
ilethyliodotliiazolecarboxylic  acid,  226. 
Metliylisobeiizaldoxime,  1478. 
Metliylisopropylbenzene,  ]>ara-,  687. 
Metliylisopropylbenzenesulpbonic   acid, 

para-,  derivatives  of,  687. 
Sletliyiisopropyiethylene  glycol,  31. 
Methylisoquii:oline,  a-,  86. 
Metiivlisostrvchuic     acid     methiodide, 

1264. 
MelliylisoTaleryldextroeegonine,  475. 
Metliylisoxazolone,  740. 
Metbylitaconic  acid,  formation  of,  1221. 
Metbyllevulindioxinie,  a-,  1503. 
Slethylmetaiiitruisobenzaldoxinie,  1477. 
Methyl-ar.-octobydro-/3-uapbtbaquiuoI- 

ine,  a-,  1514. 
Metbylortbanisidine,  trinitro-,  1032. 
Metbvlorthotoluidine,      orthaoiido-, 

1203. 
Mcthylortlio-xylidine,  1204. 

paranitrosO",  1204, 

Metiiylosalacetoplienvliraide,  90. 
Methyl-c-oxyqumazoline,  y-,  909. 

uietauitro-/8-,  917. 

nitro-/3-,  and  cbloro-derivatives  of, 

84. 

Methylparanitroisobenzaldoxime,  1477. 

Metbylparatoluidiue,  1202. 

Methylparatoluidintrortbazobenzene- 
sulpbonic  acid,  i2u3. 

JletbyJphenanrbrolme,  327. 

iletbylphenylamidopbosphenyl     chlor- 
ide, 437. 

Metlivlphenylamidopliosphinic        acid, 

437. 
Metbylphenylbenzylthiocarbamide, 

Tkans.,  564. 

Metliylpbeiiylchloroforuiamide,       com- 
pounds from,  1214. 

Meth\lplieuyldihydro-j8-naphthatri- 

azine,  840. 

metliiodide,  841. 

Metbvlpiienyldibydroquinoxaline,  1515. 
Methylpbenylhydrazouephtbalclehydic 

aciil,  1371. 
Methvlpbenylisoxazole,  741. 
Methvl-;3-plu-nyllactic   acid,  a-,  Peoc, 

1891,  4j. 


Methylphenylmetamidophenylcarb- 

amide,  12l.'i. 
Metbylpbenylmetanitrophenylcarb- 

amide,  1215. 
Metbyl-n-phenylosotriazole  and  its  de- 
rivatives, nil. 
Methyl- H-pbenylosotriazolecarboxy  lie 

acid,  1 115. 
M^tbvl-n-phenylosotriazolesalphonic 

acid,  1112. 
Methylphenylparatoluamide,  1215. 
Metbvlphenylpyrazolecarboxjlic      acid, 

110'7. 
Mi-tbylphenylpyrazoles,  1106. 
Methylpbenylsuccinic  acid,  1065. 

acids,  stereoisomeric,  1065. 

Metbylphenylsulphonamic     acid,     am- 
monium salt  of,  569. 
Methyl-ju-phenylthiazole,  a-,  221. 
Metbyl-u-phenylthiazoline   and    its  de- 
rivatives, 701. 
Methylpbenylxyloylamide,  1215. 
Methyl-a-pipecoline,  1508. 
Methvl-o-pipecolylalkine    and    its    de- 
rivatives, 1093. 

methiodide   and    its    derivatives, 

1093. 
Methylpiperidone,  &-,  1246. 
MethylpropionylacetoLitrile,   action    of 

aromatic  amines  on,  51. 
Metliylpropionylacrylic  acid,  169. 
Methylpropylbenzene,  para-,  686. 
Methylpropylbenzenesulphonic      acids, 

para-,  derivatives  of,  687. 
Methylpropylcarbinol,     formation     of, 

TeIxs.,  874. 
Methylpropylethylenelactic     acid,     ^-, 

169. 
Metbylpseudothiosinamine,  549. 
Methylpyridiue,  /3-,  219. 

properties  of,  579. 

Metiiylquinaldine,  2-.  329. 
Methylquinazoline,  2'-,  745. 
Methylquinoline,  3-nitro-l-,  1257. 

preparation  of,  lo95. 

Methylqiunolines,  oxidation  of,  1095. 
MethVlquinMlinesulphonic  acid,  1-,  1257. 

3-,  1257. 

Methylquinone  chlorimide,  187. 
Meth'ylresorcinolphthaloylic  acid,  70. 
Methylrosindulone,  1213. 
Methyisaccbarin,  1228. 
Metbylsalicylalcamphor,  1498. 
Methvlsalig'enylcamphor,  1499. 
Metbylstrychnic      acid      metliiodide, 

1263. 
Methvlstrychnine,  1263. 
"Methyltetrahydroperichinaldimid- 

azole,  a-"  1256. 
Methyltetrahydropyridylacetylene,  67. 
Methyltetrahydropyridyletbylene, 
(u-bromo-l :  3 : 4-,  66. 
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MetlivltetrahTdropvridyl-^-hjdroxy- 

propiouic  acid,  a33. 
Metliylthebainium     sulpliate,     physio- 
logical activity  of,  762. 
Methvltliiazole-)8-carboxvlic  acid,  fi-, 

224. 
Methyltliiazoledicarbosylic  acid,/*-,  224. 
Metliylthiazoline,  /i-,  817. 
Metliyitliiazoline.  /i-iniido-n-,  1515. 
ilethyltliiuzolineliydrazine,  n-,  1516. 
Methyltliiazylacetic  acid,  743. 
Metliylthiosiuamine,  549. 
Metbyltolyl      methyl     ketone,      meta- 

bromortho-,  911. 

metachlorortho-,  911. 

orthobroniomela-,  911. 

orthoclilorometa-,  911. 

Metliyltricarballylic  acid,  546. 
Metlivlumbelliferonecarboxvlic  acid,  ^-, 

672. 
Methyluraeil,   imido-,  and    its   derira- 

tives,  1007. 
Mica,  composition  of,  530. 

• from  Haddam.  Connecticut,  531. 

from  Salm-Chatean,  Belgium,  528. 

from  Zinnwald,  531. 

Microbe,  nitric,  1545. 

of   blenorrhagic    pus,    toxalbumin 

secreted  by,  1521. 
Microbes,  secretions  of,  1132,  1394. 
Microchemical  mineral  analysis.  766. 
Micro-organisms,    reducing    power    of, 

102. 
Milk,  action  of  calcium  salts  on,  340. 

analysis,  asbestos  method  of,  1299. 

citric  acid  a  normal  constituent  of, 

1276. 
detection  and  estimation  of  boric 

acid  in,  619. 

elephant's,  98. 

estimation  of  casern  in,  1404. 

estimation  of  citric  acid  in,  1276. 

estimation  of  fat  in,  508,  509,  625, 

1299,  1402,  1559. 

estimation  of  sugar  in,  127. 

of  cows,  composition  of  the,  during 

early  and  late  periods  of  lactation,  97. 
of  lull-bred   cows,  amount  of  fat 

and  dry  matter  in,  1275. 

origin  of  citric  acid  in,  1276. 

■ peptonised,  proteids  of,  953. 

proteids  of,  339,  951. 

sheep's,  951. 

sterilisation  of,  603. 

Milk-sugar,  estimation  of,  1298. 
Milleitia  atropurpurea,  poisonous  glu- 

coside  from,  335. 
ilineral  condensation,  coefficient  of,  in 

chemistry,  258. 

water   of    Penon    de    los    Banos, 

Mexico,  279. 
Mineralcgical  notes,  1435. 


Minerals,  estimation  of  water  in,  766. 

from  Corsica,  1410. 

influence  of  fluorine  in  the  syn- 
thesis of,  21. 

of  Port  Henry,  New  York,  158. 

phosphorescence  of,  under  the  in- 
fluence of  light  and  lieat,  776.  - 

Molasses,  estimation  of  invert  sugar  in, 
769. 

Molecular  changes  in  metals  as  shown 
by  tbeir  electrical  conductirity,  1308. 

conductivity   of   acids   in   rarious 

solvents,  1308. 

refraction    of  carbon  compounds, 

Tbaxs.,  290. 

of     substances      containing 

nitrogen,  373. 

•  theory  and  electrolytic  dissocia- 
tion, 390. 

volumes,  boiling  points,  and  chem- 
ical characters  of  liquids,  relations 
between,  379. 

calculation  of,  1408. 

of  acetic  acid,  Tk.ajjs.,  903. 

of   carbon   tetrad) loride   and 

stannic  chloride,  Tbans.,  911. 
of  the  saturated  rapours   of 

benzene  and  its  halogen  deriyatiyes, 

Trans.,  125. 
weight  and  rate  of  eraporatiou,  con- 
nection between,  1316. 
determination  of,  at  the  criti- 
cal point,  1411. 

of  sulphur  dichloride,  149. 

weights,    determination    of,  bv    a 

cryoscopic  method,  389. 
determination     of,     by    the 

ebullition  method,  389,  1317. 
direct    comparison     of     the 

physical  constants    inyolved    in    th(? 

determination  of,  by  Eaoult's  method, 

Pkoc,  1891,  26. 
of  galhc   and   tannic    acids, 

145. 
of  metals  in  solution,  Pboc, 

1890,  159. 

of  some  metals,  984. 

of  sulphur,  phosphorus,  and 

iodine  in  solution,  260. 
Molisch's  reactions,  new  applications  of, 

128. 
Molybdates,    acid,    rotatory    power   of 

compounds  of  mannitol  with,  1443. 
Molvbdenite,   artificial  preparation  of, 

20. 
Molybdenum,  new  oxvgen  compound  of, 

988. 

proportion  of,  in  scheelite,  406. 

ifolybdoTanadates,  884. 
Monazite  from  Sweden,  1168. 
Monticellite  from  Magnet  Coye,  Arkan- 
sas, 1330. 
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Moriliuifs  and  the  periodic  law,  523. 

Alordeiiitc,  27(!. 

Morphine,  action  of,  on  the  ii  testinc, 

8,'.  2. 

derivatives  of,  332. 

effect  of,  on  cats,  486. 

estimation  of,  771,  1403. 

estimation  of,  in  opi\im,  511. 

fate  of,   in   the    animal  orgi.nism, 

479.  ^ 

reaction  for,  1562. 

violet    colouring    matter    derived 

from,  1120. 
]\Torpl)otropy,  146. 
Morrcnia  brachystephania,  constituents 

of,  1122. 
irorroninc.  1122. 
Morrenole,  1088. 
Mucic  acid,  Thans.,  750. 
action  of  phosphorus  penta- 

chloride  on,  Teans.,  26. 

constitution  of.  Trans.,  753. 

lactone-acid  of,  1194. 

new  isomeride  of,  1193. 

Mucin-albumose,  1127. 

Mucoid,  1127. 

Mucoid-substance  in  ascitic  fluid,  1127. 

Gluconic  acid,  Trans.,  750. 

action  of  bromine  on,  Trans., 

750. 
Muds,  analyses  of,  958. 
from    deep   seas,    composition  of, 

995. 

marine,  manganese  in,  995. 

occurrence     of    sulphur    in, 

and    its   bearing    on  tlieir    modes    of 

formation,  994 
Muscle  activity,   effect  of  increase,   on 

the  decomposition  of  albumin,  1524. 

nutrition  of,  1273. 

iluscles,  formation  of    lactic   acid   in, 

348. 
Muscovite  from  Bamle,  Xorwaj,  531. 
Muscular  work  and  prote'id  metabolism, 

596,  847. 
influence  of,  on  prote'id  meta- 
bolism, 479. 
influence  of,   on  the   output 

of  urea,  350. 
Mushroom.'!,  sugars  in,  103. 
Musk,  artificial,  1464. 
Mustard,  essential  oil  of,  818. 
Myelin,  846. 
Myohsematin,  478. 
Myosin,  digestion  of,  950. 
Myosin -peptone,  950. 
Myristic  acid,  heats  of  combustion  and 

formation  of,  11. 
Mvrobalans,  tannin  of,  918. 
Myrtle,  essence  of,  1384. 


N. 

Naphthaeurhodole,  a-,  modifications  of, 
1214. 

Naphthalene,  a-bromo-,  optical  proper- 
ties of,  776. 

^-bromo-,  preparation  of,  553. 

constitution  of,  44. 

constitution   of  the  tri-derivatives 

of,  Proc,  1891,  27. 

1  :  3'-dibromo-,  461. 

1:3':  2-dibromochloro-,  462. 

1'  :  4'  :  2-dinitramido-,  321. 

dithiocviinate,  460. 

1:2:  3'-tribromo-,  461. 

2:1':  4'-trichloro-,  463. 

Xaphthaleneeulphonamide,  1 : 3'-amido-, 

573. 

1  :  3'-nitro-,  action   of  hydriodic 

acid  on,  573. 

Na|ihthaloxazine,  1342. 
Naphlhacpiinaldine,    )3-,    octohydro-de- 

rivatives  of,  1513. 

(etrahydro-derivatives  of,  1510. 

Naphthaquinol,  3'-brt)uio-l  :  2-,  462. 
Xaphthaquinoline,    a-,    preparation    of, 

1258. 
Xaphthaquinoline,  j8-,  octohydro-deriva- 

tives  of,  1511. 

tetrahydro-derivatives  of,  1510. 

>raphthaquinolines,  reduction  of,  1258. 
Naphthaquinone,  3'-bromo-l  :  2-,  462. 
Naphtliaquinone  hydrazones,  ^-,  1074. 
phe;iylhydrazone,  /3-,    constitution 

of,  1076. 
Xaphthaquinonehydrazonebenzoic  acid, 

/3-,    action  of   diazobenzene    chloride 

on,  1075. 
Naphthaquinoneliydrazonesulphanilic 

acid,  /3-,  action  of  diazobenzene  chlor- 
ide on,  1075. 
Naphthasultonsulphonic  acid,  ^-,  215. 

acids,  215. 

Naphthazinehydroxycarboxylic        acid, 

1342. 
Naphthoic  acid,  jS-,  amido-,  932. 
chloro-  and   nitro-derivatives 

of,  932. 

1  ,  3'-dibronio-,  462. 

nitramido-,  79. 

nitro-,  78,  79. 

acids,  77, 932. 

hydrogenation  of,  1380. 

diamido-/3-,  78,  79. 

dinitro-jS-,  78. 

Naphthol,  passage  of,  into   the  urine, 

98. 
Naphthol,  a-,   orthoazo-compounds   of, 

1074. 

trisulphide,  322. 

Naphthol,  /3-,  bisulphide,  321, 


1670 


INDEX   OF   SUBJECTS. 


Naphthol,    0-,     bromo-derivatives     of, 

Pkoc,  1891,  87. 
1  :  3-brouiochloro-j3-,  Proc,  1891, 

33. 

di-  and  tri-cliloro-/3-,  Proc,  1891, 

32,  33. 

1  :  3-dibromo-i3-,  Proc,  1891,  33. 

nitroso-)3-,  action  of,  on    animals, 

1393. 

tetrabroino-;8-,  Proc,  1891, 88. 

tribromo-/i-,  Peoc,  1891,  87. 

j3-,  sulphides  ol',  320. 

Ifaphthol-derivaiives,       nitration       of, 

Proc,  1891,  89. 
Naphtholphthale'in  anhydride,  1029. 
Naphtliols,   chloro-  anil  bronio-,  action 

ol'  nitric  acid  and  oxidising  agents  on, 

Pkoc,  1891,  34. 
Naphtholsulphonaniidosulphonic  acids, 

0-,  215. 
Naphtholsulphonic  acid,  auiido-,  215. 
Naphthol-violet,  action  of  aromatic  bases 

on,  77. 
Naplithonitrile,  1  :  3'-dibromo-,  462. 
NajjhthoiiitrUe,   /3-,   nitro-   and    chloro- 

Ueriratives  of,  932. 
Ivaplithoylfoniiic  acid,  ^-,  214. 
iXapiithyl  ethyl  ether,  dinitro-,  321. 

methyl  ketones,  214. 

sulphides,  7ti. 

Naphthyl  glycidyi  ether,  a-,  1199. 
!Xaplithyl  benzeuesulphonate,  ji-,  569. 
T etiiyl  ether,  j3-,  nitro-  and  amido- 

derivatives  of,  459. 

methyl  ketone,  ^-,  729. 

phenvi  ketone,  j3-,  boiling  point  of, 

1240. 
Kaphthylacetic  acid,  ^-,  215,  730. 
Naphtliylallylsemithiocarbuzide,  ^-,  550 
Is'aphthylamidobenzoic  acid,  metamido- 

para-,  a-,  307. 

metanitropara,  a-,  307. 

^'ap at hylamido benzoic  acid,  metanitro- 
para-, 0-.  307. 
Kaphthylamidoethylphthalimides,        a- 

and  ,d-,  1208. 
Naphthylamine,    a-,    action    of    picric 

chloride  on,  Teaxs.,  716. 
Jfaphthylamine,  /3-,  azo-derivatires  of, 

Trans.,  372. 

^-,  bromo-derivatives  of,  461. 

j8-,  chloro-  and  bromo-derivatives 

of,  Proc,  1891,  32. 

i'  :  4'-dichloro-)3-,  462. 

tribromo-^-,  462. 

Kaphthylaminebeuzylidenesulphonic 

acid,  0-,  sodium  salt  of,  720. 
Isaphthylaminedisulphonic      acid,      j3-, 

Andresen's,  Phoc,  1891,  27. 
Naphthylazoacetic  acid,  o-,  1382. 
Naphthviazoacetoacetic  acids,  a-  and  $-, 

1381.' 


Xaphthylazoacetone,  a-,  1382. 

Naphthylbeuzyloxythiocarbamide,      a-, 
559. 

Xaphthylcyanamide,  a-,  559. 

Naphthylene  dihydrosulphide,  460. 

mercaptan,  460,. 

!Xapht  by  lenediaminedisul  phonic      acid, 
ortho-,  derivatives  of,  216. 

NaphthylglycoUamide,  ft-,  729. 

NaphtljylglycoUic  acid,  a-,  730. 

Naphth^lglycollic  acid,  j3-,  215,  729. 

Naphthylglyoxylic  acid,  /3-,  214. 

JN'aplithylhy droxythiocarbamide, «-,  558. 

^N'aphthvliaethyljjarazoloaeketo-a-naph- 
tliylhjdrazoue,  a-,  342. 

Naplithyl-aW-phenylnaphthotriazine, 
az-0-',  698. 

Naplithylpropylenepseudosemithiocarb- 
azide,  /d-,  550. 

Xaphtliylsulphonamic  acid,  ;3-,  ammo- 
nium salt  of,  569. 

Narceiue,  reaction  for,  1562. 

Narcotine,     physiological     activity    of, 
762. 

reaction  for,  1562. 

Natrolite,  1438. 

of  Alontecatini,  1438. 

Xephelir.e,  preparation  of,  22. 

Xepheline-syenite  of   the    Kola   Penin- 
sula, 531. 

Nerve  fibres  and  cells  (peripheral),  ac- 
tion of  poisons  on,  485. 

Nickel,  action  of  nitrosyl  chloride  on. 
Trans.,  660. 

alloys,  molecular  changes  in,  1308. 

and  cobalt,  separation  and  estima- 
tion of,  1139. 

separation   of    iron    from, 

1139. 

carbon  oxide,  physical  properties 

of,  1322. 

physiological  action  of, 

1130. 

properties  of,  1428. 

dextrosate,  Tea>'s.,  323. 

electrolytic  scpai-ation  of  gold  from, 

1396. 

molecular  changes  in,  1308. 

native,  in   river  sand  near   Biella, 

Piedmont,  526. 

ores  from  New  Caledonia,  157. 

refraction  and  dispersion  of,  373. 

selenites,  262. 

volatilisation   of,    in    presence    of 

carbonic  oxide,  1429. 

volatility  of,  in  presence  of  hydro- 
gen chloride,  1429. 

Nicotine.  945. 

action  of  benzoic  chloride  on,  945. 

action  of,  on  invenebrates,  485. 

action  of,  on  the  heart  and  blood 

vessels,  96. 
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Nicotine,  constitution  of,  583. 
csliiniiliou  of,  iu  presence  of  am- 
monia, 771. 

in  tobacco  plants,  climatic  con- 
ditions for  the  development  of,  858. 

oxidation  of,  with  hydrogen  per- 
oxide, 473. 

Nirotiiiic  acid,  action  of  sodium  amalgam 
on,  733. 

Nipecotinic  acid,  735. 

Nit  rates  and  ammonium  salts  as  manures, 
1545. 

cinchonamine  as  a  test  for,  362. 

detection  of,  in  wine,  961. 

estimation  of,  by  tlie  phenolsulph- 

onic  acid  method,  1136. 

estimation   of,  in    potable   waters. 

Trans.,  320. 

estimation     of     nitrogen     in,    by 

Kjeldahl's  method,  1397. 

formation  of,  in  soils,  1395. 

iodometric  estimation  of,  618. 

iodometric    estimation     of     nitric 

acid  in.  Trans.,  530. 

Joss  of,  by  soils,  765. 

magnetic  rotation  of,  Pboc,  1890, 

144. 

production     of,     in     nitrification, 

TuAXS.,  514. 

value  of,  as  food  for  ferments  and 

otiier  plants,  1135. 

Nitration  of  benzenoid  derivatiNCs, 
Phoc,  1891,  89. 

with  nitric  peroxide,  Pkoc,  1891, 

91. 

Nitric  acid  and  certain  metals,  coudi- 
tions  of  change  between,  525. 

detection  of,  in  wine,  1551. 

estimation    of,    by    reduction 

to  ammonia,  617,  690. 

estimation     of,     in     potable 

waters,  496. 

iodometric  estimation  of,  in 

nitrates,  Thaxs.,  530. 

molecular  refraction  and  dis- 
persion in  solution,  Traxs.,  593. 

nitrogen,  estimation  of,  by  alu- 
minium, 617. 

loss  of,  in  drainage  water  from 

ditferent  crops,  859. 

organism,  behaviour  of,  with  am- 
monia. Tra>'3.,  521. 

nutrition  of.  Trans.,  519. 

Nitrides,  action  of  hydroxyhydrocarbon 
derivatives  of,  1003. 

Nitrification,  102,  Teaxs.,  484. 

a  purely  nitrous  agent  of,  Teax's., 

4S6. 

conditions    which    determine    the 

formation  or  separation   of  a  nitrous 
agent  only,  Traxs.,  490. 


Nitrification,    distinction    between    the 

production   of   nitrites   and   nitrates 

in,  Trans.,  485. 

in  soils,  101. 

influence    of     iron     and    calcium 

sulphates  on,  1543. 
isolation  of  the  nitrous  organism, 

Traxs.,  495. 
nutrition  of  the  nitric  organism  of, 

Trans.,  519. 
nutrition  of  the  nitrous  organism 

of,  Traxs.,  509. 
production  of  nitrates  in.  Trans., 

514. 

the  ferment  of,  352. 

theory  of,  Trans.,  523. 

Nitriies,   action   of   boron    fluoride  on, 

1441. 
action  of,  on  organic  acids,  409. 

conversion  of,  into  imido-ethers,  59. 

formation    of,    in   oxidations  wit  i 

nitric  acid,  812. 

;8-ketoiiic,      action     of      aromatic 

amines  on,  51. 

synthesis  of,  41. 

Nitrites,  formation  and  oxidation  of,  in 
soils,  1545. 

paraffinic,  action  of,  on  blood  pres- 
sure, 1270. 

production      of,     in     nitrification, 

Traxs.,  486. 

Nitro-compounds  of  the  paraffin  series, 
action  of  alkalis  on.  Trans.,  410. 

Nitro-derivatives,  new  method  of  pre- 
paring, Proc,  1891,  91. 

Nitrogen,  assimilation  of,  by  beans, 
1539. 

assimilation   of,    by   Legximinosse, 

353,  607,  1533. 

assimilation  of,  by  plants,  855. 

assimilation    of,    from  the   air  by 

Robinia  ptseudacacia,  764. 

atmospheric,     acquisition     of,    by 

plants,  353,  491. 

density  of,  1416. 

estimation    of,    by    the   Schulze- 

Tiemann  method,  107. 

estimation  of,  in  nitrates,  by  Kjel- 
dahl's metliod,  1397. 

estimation  of,  in  organic  sub- 
stances, by  means  of  alkaline  perman- 
ganate, 109. 

estimation  of,  in   pickled   railway 

sleepers,  620. 

estimation   of,   in  sodium   nitrate, 

107. 
excretion  of,  in  cases  of  leuciemia, 

483. 

excretion  of,  in  the  sweat,  350. 

gaseous,     fixation     of,    by    Legu- 

minosffi,  353,  607,  1533. 
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Nitrogen,  hydride,  394. 

increased    outfuit    of,    in    cerebral 

hypertliermia,     fever,    and    artificial 

overlieating,  600. 
Kjeldald's  process  for  the  estima- 
tion of,  862. 
loss  of,   in   the  decomposition    of 

manures,  1548. 
• molecular  refraction  of  substances 

containing,  373. 
nitric  and  ammoniacal,  as  manures, 

1545. 
estimation  of,  as  nitric  oxide, 

107. 
estimation  of,  by  aluminium, 

617. 

occurrence  of,  in  uraninite,  527. 

peroxide,    liquid,    dissociation    of, 

Tbans.,  1076. 

preparation  of,  Tkans.,  1077. 

use  of,  as  a  nitrating  agent, 

Pkoc,  1891,  91. 

spectrum  of,  1. 

the  Kjeldahl-Wilfarth  method  of 

estimating,  362. 
Nitrogen-atom,  asymmetrical,  possibility 

of  existence  of,  51. 
Nitrogen-compounds,   attempts    to  pre- 
pare   stereochemical    isomerides     of, 

35. 

in  vegetable  soils,  610. 

nomenclature   of  those  con- 
taining   two    nitrogen    atoms   Jinked 

together,  1350. 
stereochemical  isomerides  of, 

34. 
volatile,   evolved  from  vege- 
table soils,  611. 
Nitrogenous  substances  in  barley,  change 

in,  during  germination,  489. 

of  arahle  soil,  492. 

Nitro-hydrocarbons  of  the   fatty  series, 

tertiary,  653. 
Nitro-keto-compounds,     formation     of, 

Proc,  1891.  89. 
Nitroprussides,  preparation  of,  410. 
Nitroso- compounds,     preparation      of, 

688. 
Nitrosyl  chloride,  action  of  heat  on,  73, 

Tbans.,  271. 
■ action  of,  on  metals.  Trans., 

655. 
Nitrous  acid,  estimation  of,  in  potable 

waters,  496. 
velocity  of  decomposition  of, 

in  aqueeous  solution,  522. 
ether,    methylated,    detection    of, 

123. 
organism  of  nitrification,  isolation 

of.  Trans.,  495. 
description  of,  Tka^js., 

507. 


Nitrous  organism  of  nitrification,  mitri- 

tion  of.  Trans..  509. 
properties   of.    Trans., 

505. 
Nodules,  marine,  occurrence  of  sulphur 

in,  and  its  bearing  on  their  modes  of 

formation,  994. 

root,  of  the  pea,  607. 

NonarabinaTitetragalactangeddic      acid, 

Trans.,  1071. 
Non-electrolytes,     nature    of    chemical 

change  in,  Proc,  1891,  118. 
Nononaphthene     and     its    derivatives, 

184. 
Nononaphthyl  alcohol,  185. 
Nononaphthylene,  185. 
Notochord,   chemical    composition    of, 

1126. 
Nuclei  of  liver  cells,  crystals  in,  587. 
Nucle'in   of  yeast,  metaphosphoric  acid 

in,  477. 
Nutrition,  effect  of  partial  extirpation  of 

the  kidneys  on,  1273. 
of  muscle,  1273. 


Oak-tannic  acids,  70. 
Oak-wood,  tannic  acid  of,  1061. 
Oat-kernel,  proteids  of  the,  1285,  1390. 
Obituary  notices.  Trans.,  452. 
Obsidian    cliff,    Yellowstone    National 

Park,  26. 
Ochrolite  from  Pajsberg,  1168. 
Ochrosia    acuminata,   alkaloids     from, 

337. 
Octohydro-/3-naphthaquinaldine,   ac-, 

1514. 
Octohydro-)3  naphthaquinaldine,  ar-, 

1513. 

orthamido-,  1514. 

Octohydro-o-naphthaquinoline,     ar-, 

1:^60. 
Octohydro-;3-naphthaquinoline,     ac-, 

1511. 
Octohvdro-/3-naphthaquinoline,      ar-, 

1512. 
Octohydroparamido-a-naphthaquinol- 

ine,  ar-,  1261. 
Octonaplithenecarboxylic   acid   and  its 

derivatives,  1453. 
CEnanthoguanamines,  416. 
Offretite,  a  new  mineral,  407. 
Oil,  coriander,  540.  , 

essential,  of  mustard,  818. 

ethereal,  of  asafcEtida,  322,  464. 

oi  Linderafericia,  464. 

of  sabadilla  seeds,  1284. 

influence  of,  on  the  digestibility  of 

proteids,  752. 
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Oil.  Kesso,  from  Valeria  officinalis  var. 
nnifustifolia,  238. 

lemon  fjriiss,  2S(j. 

liniiloe,  o4() 

niaoasjiar,  1133. 

melisse,  CTernian,  540. 

mineral     lubricating,    artificial, 

1462. 

of  cassia,  formation  of  an  asphalt- 

hke  substance  from,  732. 

testing.  504. 

of  Indian  geranium,  287,  323. 

of  lemons,  1496. 

detection  of  oil  of  turpentine 

in,  1497. 
of  Polei,  936. 

of    roses,    detection    of    Turkish 

geranium  essence  in.  1555. 

German  and  Turkish,  323. 

of   turpentine,  detection   of  resin 

oil  in,  870. 

oxidation    of,    in    sunlight, 

Trans.,  311,  315. 

olive,  adulteration  of,  506. 

analysis  of,  506. 

detection  of   sesame  oil    in, 

1400. 

reactions  of.  1559. 

orange,  constituents  of.  539. 

Turkey-red.     See  Tiirkej-red  oil. 

Oils,  drving.  solid  product  of  the  oxida- 
tion of,  1454. 

estimation  of.  505,  506. 

ethereal.  217,  1240. 

olefinic  constituents  of,  539. 

examination  of,  248. 

fatty,  estimation  of  mineral  oils  in, 

505. 

the  elaidin  reaction  with,  870. 

Indian  grass,  285. 

lubricating,   estimation   of  acidity 

in.  505. 
mineral,  estimation  of,  in  fat  oils, 

505. 

seed,  analysis  of,  506. 

Olefinic  terpenes,  655. 

Ole'in,  analysis  of,  1144. 

"  Oleine,"  estimation  of  fatty  matter  in, 

1560. 
Oleorefractometer,  625,  1305. 
Oligoclase  from  Gailbrtch,  1437. 
Olive  oil,  adulteration  of,  506. 

analysis  of,  506. 

detection  of   sesame   oil   in, 

1400. 

reactions  of,  1559. 

(>pium,  action  of.  on  the  intestine,  852. 

estimation  of  morphine  in,  511. 

Opium-bases,  rare.  227. 

C">ptical  activitv.  explanation  of,  513. 

of  alkylammonium  chlorides, 

1002. 


Orange  oil,  constituents  of,  539. 
Orcinol,    symmetrical,   methvlation   of, 

1347. 
Organic  compounds,  action  of  sunlight 

on,  900. 

dispersive  power  of,  138. 

heat  of  combustion  of,  251. 

mechanical   determination  of 

the  arrangement  of  the  carbon  atoms 

in,  1441. 
Organism,    action    of    sugars    in    tlie, 

1526. 
— —  animal,  fate  of  morphine  in,  479. 

oxidation  of  aromatic  sub- 
stances in  the,  1529. 

formation  of  lactic  acid  and  glucose 

in,  1125,  1392. 

vegetable,  formation  of  nitrogen- 
ous organic  bases  by  the  decomposi- 
tion of  proteids  in  the,  856. 

Organisms,    vegetable,     estimation     of 

fatty  substances  in.  511. 
Organs,  animal,  formation   of  uric  acid 

and  xanthine  bases  in,  1340. 
• in    hydrocyanic    acid    poisoning, 

lactic  acid  and  glucose  in.  1126. 

of  normal    and  rachitic  children, 

inorganic  constituents  of,  847. 

-with   impeded  circulation,    lactic 

acid  and  glucose  in,  1126. 

vegetable,   containing  chlorophyll, 

influence  of  salt  on  the  formation  of 
starch  in,  856. 

Orientation  by  conversion  of  paradinitro- 
derivatives  into  quinones,  1199. 

Ortharsenates  of  the  alkalis,  action  of 
liydrogen  sulphide  on,  265. 

Orthoclase,  from  Matour,  Saone-et-Loire, 
408. 

Osmiamic  acid,  1433. 

Osmium,  1433. 

atomic  weight  of,  884. 

Osmotic  experiments  with  living  bac- 
teria. 1131. 

pressure,  14. 

and   the    kinetic    theory   of 

gases,  389,  638. 

law  of,  522. 

of  salts  in  solution,  Traxs., 

344. 

Osotriazole.  1117. 

OscJtriazolecarboxylic  acid,  1117. 

Osotriazoles,  formation,  properties,  and 
constitution  of,  1110. 

Ox.alacetates,  action  of  carbonyl  chlor- 
ide on,  1333. 

Oxalacetoplienvlimide,  sodium  deriva- 
tives of,  903! 

Oxalates,  ethereal,  action  of  sodium 
methoxide  on,  1014. 

Oxalenediamidines,  bisubstituted,  con- 
stitution of,  697. 
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OxalenediliTclrazoximeclietliylidene  G98. 
Oxnleneparatolvliimidiiieuniicloxiiue, 

698. 
Oxaleneparatolyldiamidodioxime,  698. 
Oxalic  acid,  action  of,  on  barium  clilor- 
ide,  377. 

and  its  'homologues,  thermo- 

cliemistrj  of,  968. 

ferment,  857. 

Oxalic  series  of  acids,  distillation  of 
the  potassium  hrdrogen  salts  of, 
1011. 

electrolysis  of  ethyl  potassium 

f=alts  of  the,  1192. 
Oxaluric     acid,     thermochemistrv     of, 

1449. 
Oxametlianetolylosamide,  908. 
Oxides  of  the  heavy  metals  and  alkali 
halides,  reaction  between,  1413. 

■ reduction    of,    with    magnesium, 

1155. 
Oximes,  1181. 

asymmetrical,  which  do  not  form 

stereometric  isomerides,  configuration 
of,  442. 

formation  of,  36. 

isomeric,  constitution  of,  1354. 

isomerism  of,  35,  823. 

of  aldehydes  and  o-ketonic  acids, 

443. 
stereoisomeric,  spacial  configura- 
tion of.  439. 
Oxyazo-derivatives,  action  of  phosphoric 

chloride  on,  556. 
Oxydigitogenic  acid,  577. 
Oxygen,  active,  metaphenylenediamine 

a's  a  test  for,  1289. 
■ and    carbonie    anhydride,    simul- 
taneous    evolution     of,     by     Cactse, 
856. 
and  hydrogen,  admixed,  slow  com- 
bustion of,  1153. 

atmospheric,  utilisation  of,  392. 

atomic  weigiit  of,  1154. 

available  in  peroxides,  estimation 

of,  1136. 

compressibility  of,  378. 

• density  of,  14i6. 

■ dissolved  in  water,  estimation  of, 

616. 

gasometric  estimation  of,  616. 

in  air,  Priestley's  method  of  esti- 
mating, 362. 

in  the  blood,  estimation  of,  845. 

in  the  blood  of  animals  at  great 

altitudes,  753. 

liquid,    absorption    spectrum   and 

colour  of,  773. 

solubility  of,  in  water  and  alcohol, 

15. 

the  specific  quantities  of,  in  blood, 

344. 


Oxygen-compounds,    reduction    of,    by 
magiicsiiini,  801. 

reduction  of,  with  sodium,  150. 

Oxyhsemoglohin  in  bile,  599. 

preservation  of,  591. 

Oxylepidens,    action   of   ammonia    and 
methylamine  on,  Teans.,  140. 

Oxymetatoluquinoline,    nitroso-ortho-, 
326. 

Oxymethylquinoline,  nitroso-ortho-, 
327. 

Oxynicotine,  473. 

Osyparatoluquinolineoxime,  326. 

Oxypentic  acid,  1221. 

Oxypyridine  bases,  synthesis  of,  1092. 

Oxyquinolines,   nitroso-,  tinctorial  pro- 
perties of,  579. 

Oxysparteine,  842. 

Oxytetrazotii;  acids,  1038. 

Oxvtetric    acid    and     its    homoloeues, 
1187. 

acids,  real  nature  of,  1188. 

Ozokerite,  complete  chlorination  of,  812. 

Ozone,  formation  of,  in  flames,  798. 

therapeutic      and     physiological 

effects  of,  1531. 


P. 


Pacht/rhizus  anpulatus,  poisonous  prin- 
ciple from,  335. 

Paints,    estimation    of    turpentine    in, 
1302. 

Palladio-ammonium  chloride,  action  of 
hydrogen  sulphide  on,  272. 

Palladium,    electrolytic    estimation    of, 
1140. 

separation  of  gold  from,  1396. 

Palmelline,  845. 

Palmitanilide,  821. 

Palmitic  acid,  o-amido-,  820. 

o-bromo-,  820. 

complete  clilorination  of,  811. 

derivatives  of,  820. 

chloral,  535. 

Pancreatic  digestion,  action  of  bile  on,  96. 

juice,  influence  of  bile  on  the  fat- 
splitting  properties  of,  948. 

extract  action  of,  on  casein,  1272. 

Pangium  edule,  free  hydrocyanic  acid 
in,  338. 

Papaverine,  reaction  for,  1562. 

Papaveroline,  85. 

Parabanic    acid,    thermochemistry    of, 
1449. 

Par.acrylic  acid,  170. 

Pai-atlin,  stearin,  stearic  acid,  and  wax, 
analysis  of  a  mixture  of,  1400. 

Paraffins,    normal,    calculation    of    tlie 
melting  and  boiling  points  of,  1330. 
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ramldphTflp.  rplnfion  between  tlie  spec- 
troiiictriral    consfnnts    and    cheinical 
constiliilion  of,  630. 
Piirannicir  aoid.  so-called.  1193. 
I';iraplivt<)stcrol,  606. 
riirnrosaiiiline,    condensation     of,    witli 

aldcliydo.  1071. 
V  iratropine  and  its  derivatives,  1093. 
I'araxantliine.  1120. 
I'assive  stale  of  iron  and  steel,  250. 

Pea,  root  nodnles  of  flie,  607. 
I'cotin,  sugar  from,  413. 

Ti'nniii<>  from  Zermatt,  531. 

Pentafjluco^'s,  411. 

estimation  of,  in  vegetables,  768. 

Pentaliydroxvaiitbrnquinoline,  1240. 

PiMitallylcarbindimetliylamine,  1508. 

Pent  ally  Icarbi  Tit  rimct  by  lammonium 
iodide,  1508. 

Pentane.  dibromo-.  162. 

moleiMilar  refraction  and  disper- 
sion of,  Tr.\xs.,  295. 

tetrabromo-,  534. 

■ tribronio-,  534. 

PiMitanetetracarboxylie  acid,  prepara- 
tion and  properties  of,  Tr.\ns.,  824. 

svntbesis  of  homolognes  of, 

Traxs..  818. 

Pentanetriearboxylic  acid.  1   :  3  :  5-,  5J7. 

P.'ntarabinantetragalactangeddic  acid, 
Tr.\xs.,  1070. 

Pentoses,  411. 

estimation  of,  in  vegetables,  768. 

Peonol,  svntbesis  of,  1233. 

Peppermint.  Eussian  oil  of,  spectro- 
scopical  properties  of,  2. 

Pepsin,  iutlueuce  of  temperature  on, 
1272. 

Peptone,  effect  of,  on  tbe  clotting  'of 
blood  and  Ivnipb,  481. 

fate  of.  479. 

formation  of,  in  gastric  digestion, 

953. 

Peptonised  foods,  953. 

Peptotoxin,  1267 

Percbloric  acid,  molecular  refraction  and 
dispersion  of,  in  solution,  Teaxs., 
593. 

Periolase,  artificial,  991. 

Peridotite  from  the  Harz,  24. 

Periodic  law  and  mordants,  523. 

■ approximate  algebraic  expres- 
sion of,  13. 

relation  of  certain  properties 

of  raetalc  to,  1161. 

pi-operty  of  tbe  elements,  new,  12. 

Pertin's  reaction,  69. 

Permanganates,  titration  of,  with  hydro- 
gen peroxide,  246. 

Permolvbdic  acid.  988. 

Pprofskite,  so-called,  from  Magnet  Cove, 
Arkansas,  529. 


Peroxides,  estimation  of   the  available 

oxygen  in,  1136. 
of  the  alkaline  earths,  estimation 

of,  245. 
Persulpbates,  Trax.s.,  771. 
Pertungstic  acid,  988. 
Petroleum,  Bakn.  acids  from,  1452. 
Caucasian,  185. 

constitution  of  the  oxygen   com- 
pounds in,  999. 

Ohio,    sidphur     compounds     in, 

1172. 

Pennsrlvanian,  complete  clilorina- 

tion  of,  811. 
Pbakellite  from  Vesuvius,  22. 
Pharmaeolite  from  Slyria,  21. 
PJinseolns  rulrjaris,  constituents  of  tlie 

seed  pods  of,  606. 
• nitrogen      assimilation       of, 

1538. 
Phasol,  606. 
Phellandrcne,  1084. 
Phellonic  acid,  465. 
Pbenacyl  sulphide,  302. 
Phenantbridine,  837. 

niethylbydroxide,  837. 

PhenaTithroline    bases,   constitution  of, 

1258. 
Phenazines,  470. 

Phenazoxime,  dinitro-,  Traxs.,  723. 
Phenethenylamidine  pbenetheuyldioxT- 

tetrazotate.  1041. 
Pbenetbenyldioxytetrazotic  acid.  1041. 
Pbenetoil,  metanitropariodo-,  431. 

tribromodinitro-,  10:^6. 

Phenetoiltrimetliylammonium       iodide, 

amido-,  53. 
Phenethylindazole,  2'-para-,  724. 
Phenol,  action  of  methylcbloroform  on, 

in  presence  of  alkalis,  296. 

cblorination   and  bromination  of, 

Peoc,  1891,  64. 

condensation    of    metanitrobenz- 

aldebyde  with,  1346. 

dinitrosonitro-,  688. 

diorthonitro-.  action  of  bromine  on, 

Peoc,  1891,  63. 

estimation  of,  155. 

idiosyncrasy    of    certain    animals 

with  respect  to,  762. 

metanitroparamido-,  and  its  deri- 
vatives, 430. 

metanitropariodo-,  431. 

metaparadiamido-,  431. 

of  birch-wood  tar,  432. 

parabromodiorthonitro-,    isomeric 

change  of,  Proc,  1891,  63. 

]iarachlorodiorthonitro-,      Proc, 

1891,  63. 

red,  colouring  matter  of,  119S. 

sulphonation  of,  391. 

svmmetrical  dinitro-,  430. 
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Phenol,  tetracWoro-,  297,  710. 
Plienol-acenaphtlieue,       dinitrosoiiitro-, 

689. 
Pheuol-anthracene,  dinitrosoiiitro-,  680. 
Paenoldiaramoniuin,  1360. 
Plienoldicarboxylic    acids,    preparation 

of,  13G7. 
Phenoldisazorthotoluene,  557. 
Plienolortliosulplionic    acid,    orthopara- 
dichloro-.  action  of  sulphuric  acid  on, 
Proc,  1891,  64.. 
Phenolphthalein,   addition  of,   to   niar- 
garin,  872. 

anhydride,  1029. 

Phenols,  action  of  alkali  hydrosulphides 
on,  4G. 

action  of  epichlorhydrin  on,  1198. 

action  of  formaldehyde  on,  1199. 

action   of  hydrazine   hydrate   on, 

1360. 

action    of    phthalic    chloride    on, 

1485. 

action  of  thionyl  chloride  on,  186. 

aiiiido-,  action   of  picric  chloride 

on,  Trans.,  718. 

condensation  of  benzaldehyde  with, 

1234. 
condensation  of  unsaturated  hydro- 
carbons with,  208,  571 

desmotropy  in,  75. 

nitro-,  physiological  action  of,  1281. 

quantitatire  reduction  experi- 
ments on,  431. 

sulphonation  of,  Peoc,  1891, 

65. 

thio-,  preparation  of,  1350. 

Pheno-2-methylnietadiazine,  745. 

Phenoxyacetal,  541. 

PhenoiVacrylic  acids,   optically   active, 

1482.' 
Phenoxybutyramide,  sulplio-7-,  1468. 
Phenoxybutyric  acid,  7-,  1468. 
Phenoxybutyronitrile,  7-,  1468. 
Plienoxyethylamine,  552. 
Phenoxypropylauiine,  7-,  1467. 
Phenoxypropylaniline,  7-,  14:67. 
Phenoxypropylphthalamic       acid,       7-, 

1467.' 
Phenoxypropylphthalimide,  7-,  1467. 
Phenuvic  acid,  Trans.,  190. 

constitution  of,  Teans.,  194. 

relationship       •with       Paal's 

phenvlmethvlfurfurancarboxylic  acid, 
Trans.,  190". 
Phenyl  acetal,  thio-,  540. 

acetykalicylate    and    its    nitro-de- 

rivatives,  915. 

beiizenesulphonate,  568. 

biazobennzeesalicylate,  1036. 

■ bienyl  ketone,  551. 

a-chlorhydrin  ether,  1198. 


Phenyl  diphenylcarbamates,  nitro-  and 
aniiuo-,  1215. 

etiier,    molecular    refraction    and 

dispersion  of,  in  solution,  Thans.^  591. 

glycidyl  ether,  1198. 

iiydroxyisophihalate,  1369. 

methylphenylearbamate,  1214. 

raethylphenylcarbamates,    amido-, 

1215. 
nitro-,  1214. 

phenylsemithiocarbazide,         para- 

chloro-, "Trans.,  212. 

salicylate,  derivatives  of,  915. 

nitro-,  derivatives"  of,  915. 

sulphide,  chloro-,  715. 

Pbenylacetamide,  nitro-  and  amido-,  de- 
rivatives ot,  562. 

Phenylacetone,  thio-,  541. 
Phenvlacetonediethylmercaptole,    thio-, 

568. 
Phenvlacetonediphenylmercaptole,  thio-, 

568,  1067. 
Phenylacetonitrile,  action  of,  on  organic 

acids,  409. 
Phenylacetylhydrazine,  59. 
Phenylacetylhydrouracil,  197. 
Phenylacetylparatoluidide,  59. 
Phenylacetyltoluylenediamine,  694. 
Phenylallyisulphone,  1067. 
Phenylamido-a-naphthatolazine,  a-,  471. 
Phenylanndotoluylaniine.  diamido-,  300. 

dinitro-,  300. 

Phenvlangelic     acid,     preparation      of, 

1225. 
Phenylazimidochlorobenzene,  200. 
Phenvlazimidotoluylamine,  ainitro-, 

300. 
Phenylazobenzene,  dinitrosonitro-,  689. 
orthonitrosoallometacblorodi- 

bromo-,  1361. 
Phenylazonaphthaienes,  dinitronitroso-, 

572. 

. dinitrosonitro-,  572. 

orthoparadinitro-,  572. 

orthoparadinitroso-,  573. 

orthoparanitronitroso-,  573. 

Phenylazo-a-naphthol,   action   of  diazo- 

suljjhanilic  acid  on,  1076. 
action   of    metadiazobenzoic    acid 

on,  1076. 
Phenylazo-o-naphtholmetacarboxyhc 

acid,  ortho-,  1074. 

para-,  1075. 

Phenylazoparacresetoil,  213. 
Phenylazoquiiioline,  a-,  1509. 
Plienylazorthocresetoil,  212. 
Phenylazosalicylic  acid,  1038. 
Phenvlazotetrahydro-a-naphthaquinol- 

ine',  1259. 
Phenvlbenzylnitrosamine,    paranitroso-, 

1206. 
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PlienylbenzTloxycarbamide,  559. 
I'lienylbenzTloxythiocarbamide,  558. 
IMionylbroniacctic  acid,  an  apparent  ex- 
cei)tion    to    the     Lc  Bel-Yan't    Hoff 
li^^iothesis,  Tra>'S.,  71. 
PhciiTlbroniolactic        acids,       opticallj 

active,  1482. 
rhenvlcarbamidc,  diparachloro-,  Trans., 

212. 
IMienjlcarbazacridiue,  219. 
Phenylchrysvlthiocarbainide,  731. 
Phenvlcinnuinic  acid,  orthonitro-,  214. 
Pbenylconiiiie,  ortbojiaradinitro-,  1245. 
Phenyldchydropentone,  Traxs.,  886. 
PhenTldianethoilmethane,      metanitro-, 

1347. 
Plienyldiazothiazole  hydrate,  745. 
Phenyl-1'  :  3'-dihydrindazole,  2'-,  724. 
Phenyldihydro-/3-naphthatriazine,  840. 
Phcnyldinitroparaclilorazobenzene,     di- 

iiitronitroso-,  9Q6. 
Phenvldiorcinolmethane,        metanitro-, 

1378. 
PhenvldiphenTlsulphonepropane,  thio-, 

568. 
Phenyldiphloroglucinolmethane,     meta- 
nitro-, 1378. 
PhenvldipiperidTl,       orthoparadinitro-, 
1245. 

paranitro-,  1245. 

rheuTldiresorcinolmethane,   metanitro-, 

1346. 
Phenyldisazo-a-naphthol,  1076. 
Phenylditetrahydroquinaldybnethane, 

amido-,  1102. 
Phenyldithymolmethane,  1235. 
Phenylenediamine,  meta-,  condensation 

of,  vrith  oenantbaldehyde,  1103. 
;PhenylenediaminedibenzyUdenesulph- 
onic  acid,  para-,  sodium  salt  of,  721. 
IMienvlenedimethylaminediethylmethyl- 

pho3phonium  iodide,  para-,  436. 
Pheuylenedimethylaminediethylphenyl- 
me'thylphosphonium     iodide,     para-, 

436. 
Phenylenedimethylaminediethylphos- 

pliine,  para-,  436. 

oxide,  para-,  436. 

■  sulphide,  para-,  436. 

Plienylenedimethylaminedimethylphos- 

phine,  para-,  435. 

•  oxide,  para-,  435. 

sulphide,  para-,  435. 

Phenylenedimethylaminediphenylphos- 

phine  oxide,  para-,  436. 

sulphide,  para-,  436. 

Phenylenedimethylaminephenylmethyl- 

phosphine  oxide,  436. 
Phenylenedimethylaminetriethylphos- 

phoniuni  iodide,  436. 
Phenylenedimethylaminetrimethylphos- 

phonium  iodide,  para-,  435. 
VOL.  LX. 


Pheny  lethoxy  thiocarbamide,  558. 
Pbenylethyl  hydroxyisophthalate,  1369. 
Pbeiiylethylene  glycol,  parabromo-,  898. 
Phenylethylmetiiylamidopyrazole,  52. 
Pheuylethylpropionic  acid,  preparation 

and  properties  of,  914. 
Phenyl-M-ethylthiazole,  o-,  221. 
PhenvlfenchTlamine,  1088. 
Phenylglycerol,  1198. 
Phenvlglvcocine,    svnthesis    of    indigo 

with,  75,  206,  31  i,  456,  928. 
Phenylglycocineparacarboxylic  acid,  39. 
Phenylglyoxime  peroxide,  316. 
Phenylglyoxyl,  tetratliio-,  186. 
Phenylglyoxylic  hydrazone,  orthonitro-, 

isomeric  form  of,  302. 
Phenvlhydrazidoacetic  acid,  asymmetri- 

cal]  1054. 
Phenylhydrazidophenylacetic  acid,  438. 
Phenylhydrazine,    action    of    carbonyl 
sulphide,  carbonyl  chloride,  and  alkyl 
chlorocarbonates  on,  1212. 

allocinnamate,  833. 

• cinnamaldehydrazonesulphonate, 

1052. 

cinnamate,  833. 

hrdrochloride,      orthochloro-, 

Traxs.,  209. 

hvdrocinnamate,  833. 

orthochloro-,  1043,  Traxs.,  209. 

parabanate,    parachloro-,    Teans., 

213. 

parachloro-,  Teaxs.,  211. 

action     of     chloroform    and 

aleohoUc  potash  on,  Teaxs.,  213. 

thio-,  301. 

Phenylhydrazinebenzyhdenesxilphonic 

acid,  sodium  salt  of,  720. 
PhenvlhTdrazine  deriratives,  action  of, 

on  the' blood,  602. 
Phenylhydrazinephenylsemithiocarb- 

azide,  1212. 
Pheny  Ihydrazinepyruvic     acid,     ortho- 
chloro'-, Teaxs.,'  210. 
Phenvlhydrazines,  chlorinated,  Teans., 

209. 
Phenylhydrazo-orthocreseto'il,  212. 
Phenylhydi-azoparacreseto'il,  213. 
Phenylhydrazoquinoline,  a-,  1509. 
Phenylhydrocarbazacridine,  220. 
Phenylhydrocarbost^-ril,  214. 
Pheny  Ihydrocoumarin,  1484. 
Phenylhydrouracil,  197. 
Phenvlhydroxyacetonitrile,  imido-ethers 

of,  62." 
Phenylhydroxycarbamide,  1222. 
Phenylhydroxychlorothiazole,  745. 
Phenyl-2'-hydroxydihydroquinazoline, 

3'-,'  944. 
Phenylhydroxyhydrocoumarin,  1484. 
Pheuylhydroxythiocarbamide,  558. 

properties  of,  1222. 
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PlienTlimidometbylpropioDvlaceto- 

nitrile,  52. 
PhenYlimidothiazoline,  /i-,  1517. 
Phenylindazole,  2'-,  723. 

parachloro-,  724. 

Phenjlindazolecarboxylic    acid,    nitro-, 

action     of     stannous     chloride      on, 

1231. 
Pheuylindidine,  104G. 

■  amido-,  10-4G. 

Plienylisocrotonie    acid,   2  :  4-dichloro-, 

450. 

2  :  5-dicliloi'O-,  451. 

3  :  4-dichloro-,  451. 

parachloro-,  449. 

Phenylisophthalic  acid,  1065. 
Phenylisoxalonc,  isouitroso-,  468. 
Phenylisoxazole,  451. 
Phenylisoxazolone,    469,   740,    Teaxs., 

1005. 
Phenylketohydroxydimethylanilidote- 

trahydropyridinecarboxylic      lactone, 

real  nature  of,  741. 
PhenTl-2'-ketotetrahydroqirinazoline, 

3'-,' 944. 
Phenyl-/8-lactaldchyde,   orthonitrometa- 

chloro-,  1100. 
Phenyl-/8-lactic    acids,    orthonitrometa- 

chloro-,  1099,  1100. 
Phenyllactic     ketone,      orthonitrometa- 

chloro-,  1098. 

methyl  ketone,  nitrochloro-,  1099. 

Phenyl-/8-lactiu-amic  acid,  197. 
Phenylmercaptomethylmercaptan, 

amido-,  1048. 
Phenyl-aW-metanitrophenylnaphtho- 

triazine,  az-,  Thaxs.,  700. 

metanitro-,  Teaxs.,  693. 

Phenylmetatoluylpropane,  a/3-,  207. 
Phenylmethoxythiocarbamide,  558. 
Phenylmetbylacryhc  acid,  nitration  of, 

in  the  side  chain,  1483. 
Pbenylmethylfurfurancarboxylic  acid  of 

Paal,  relationship  of,  to  phenuvic  acid, 

Teaxs.,  190. 
Phenylmethylhydroxypyrimidine,  468. 
Phenyl-rtW-metbylnapbthotriazine,    az- 

paranitro-,  Teaxs.,  697. 

reduction  of,  Teaits.,  712. 

Phenyl-a-methylpiperidine,    orthopara- 

dinitro-,  1245. 
Phenylmethylpyrazolone,      action       of 

sulphur  dichloride  on,  Tbaxs.,  334. 

thio-,  Teans.,  332. 

properties  of,  Tbaxs.,  335. 

Phenylmethylpyrazoloneazobenzene, 

Teaxs.,  336. 
Phenylmethyltriazolecarboxylic        acid, 

oxidation  of,  472. 
Phenyl-)3-naphthol,  diamido-,  301. 

dinitro-,  300. 

Phenylnaijhthyl  sulphides,  77. 


Phenyl-j3-naphthylamine,  dinitro-,  300. 
Phenylnaphthvlcarbazole,  boiling  point 

of,  1240. 
Phenylnaplithylhydrazines,     orthopara- 

dinitro-,  572. 
Phenylnitroethylene,     preparation     of. 

1483. 
Phenylnitroparachlorazobenzene,' 

2:4-dinitro-,  906. 
PhenTlnitrosoimidothiazoline,      745, 

1517. 
Phenylorthochlorazobenzene,       dinitro- 

nitroso-,  1043. 
Phenylorthonaphthalenediamine,      con- 
densation of,  -with  benzoin,  748. 
Phenylorthophenylenegiianidine,  1469. 
Phenylorthotoluylpropane,  a/3-,  207. 
Phenylosotriazaldehyde,  »-,  1113. 
Phenylosotriazole,  «-,  1113. 

homologues  of,  1115. 

Phenylosotriazolecarboxylamide,      «■ , 

1113. 
Phenylosotriazolecarboxylic      acid,     «-, 

1112. 

amido-/«-,  1117. 

niti'o-,  1116. 

Phenylosotriazoledicarboxylic       acid, 

1116. 
Phenylosotriazolethiamide,  «-,  1114. 
Phenylosotriazyl  alcohol,  »-,  llld-. 
Phenylosotriazylamine,  ?i-,  1114. 
Phenyloximidoacetic   acids,   a-    and  )3-, 

444. 
Phenylparabromazobenzene,    dinitroso-, 

1362. 

dinitrosonitro-,  1362. 

nitrosonitro-,  1362. 

orthoparadinitro-,  1362. 

symmetrical  trinitroso-,  905. 

Phenylparabromazoxybenzene,    dinitro- 

nitroso-,  1362. 

dinitroso-,  1362. 

dinitrosonitro-,  1362. 

Phenylparabromopheuylhydrazine,     or- 
thoparadinitro-, 1362. 
Phenylparachlorazobenzene,        2  :  4-di- 

nitro-,  906. 

dinitronitroso-,  905,  906. 

2  :  4-dinitroso-,  906. 

dinitrosonitro-,  906. 

nitronitroso-,  906. 

Phenvlparachlorophenylhydrazine,  2 : 4- 

dinitro-,  906. 
Phenylparaconic    acid,  2  :  4-dichloro-, 

450. 

2  :  5-dichloro-,  450. 

3  :  4-dicliloro-,  and  its  deriva- 

tives,  450. 
Phenyl-aW-paranitrophenylnaphtho- 

triazine,  az-,  Tba>-s.,  699. 

paranitro-,  Teaxs.,  694. 

Phenylparatoluylpropane,  o/8-,  207. 
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l*lipnylpara[paral]tolylainiiic,      ortli- 

uniido-,  307. 
Plionylplicnvlliydrazinc,     ortbonitro- 

alloinctacliloro-,  prt-paration  of,  13fil. 
l'luMiyI-i7/r/-j)lu'nylnaplitliotriazine,    az-, 

iiu'tanitro-,  Tkans.,  (384. 

reduction  of,  Tkaxs.,  704. 

orthonitra-,  G83. 

reduction  of,  Traxs.,  702. 

parahronio-    and    eliloro-,  TiUNS., 

(590. 

paranitro-.  Trans.,  685. 

reduction  of,  Traxs.,  702. 

])arasulplio-,  Traxs.,  G87. 

I'lienylplienyltliiosemicarbazide,    ortlio- 

cbloro-.  Trans.,  210. 
Pbenylpiperidine,  l-ortbamido-,  1245. 

l-p!irabronio-,  1241-. 

l'lu'iiylpro])ylcarbinol,  Traxs.,  886. 
Pbenylpropylenepseudosemithiocarb- 

azido,  550. 
Pbenyl-/9-pyrazole,  2-,  331. 
Pbcnvlpyrazolecarboxylic  acid    [1  :  5-], 

1107. 
PiK'nvlpvrazolcdicarboxylic      acid, 

[l!3r5-J,  1107. 
Pbenylrosindidiuesulphonic  acid,  1045. 
Pbcnylsemicarbazidc,       orthochloro-, 

Trans.,  210. 
Pbenylsuccinainic  acid,  parabromo-,  296. 
Pbenylsucciuaniide,  action  of  potassium 

liypobrouiite  on,  196. 

brouiamido-,  196. 

constitution  of,  197. 

jiarabromo-.  196. 

Plienylsulpbonamic      acid,      dibromo-, 

barium  salt  of,  569. 
Pbenylsulpboneacetonemercaptole,  568. 
Phenylsulpbouecrotonic  acid,  /?-,  204. 
Pbenylsidpboncisocrotouic  acid,  )3-,  203. 
Plienylsulpbouic  cbloride  as  a  reagent 

for  amines,  49. 
Plienvltetrametbylene  dibromide, 

Tbaxs.,  891. 

glycol,  Traxs..  890. 

Phenylthiazole,  ft-,  221. 
Phenyltbiocarbimide,    action    of    acetic 

acid  on,  Traxs.,  327. 
action  of  benzaldebyde  on,  Traxs., 

67. 
action  of  benzoic  acid  on.  Trans., 

67. 

action  of  ^ater  on,  Traxs.,  328, 

intei-action   of,    with    acetic    acid, 

Trans.,  544. 
interaction  of,  with  propionic  acid, 

Traxs.,  550. 

preparation  of,  Trans.,  398. 

Phenylthiosalicylic  acid,  1058. 
Phenylthiouramidocinnamicacid,ortho-, 

198. 
Pheujltoluylpentane,  207. 


Phenyltriazolecarboxylic  acid,  constitu- 
tion of,  472. 

Phenyltriazoledicai'boxylic  acid,  salts  of, 
472. 

Phenyluraci),  iniido-,  1007. 

PhenTlui'azole,  2'^™^''i^'^i'0--  Traxs., 
212. 

Plienyl-,3-ui'eidopropionic  acid,  197. 

bromo-,   dibromo-,    and    tri- 

bromo-,  198. 

Phenylvaleric  acid,  d.M-ivatives  of,  914. 

Plienylxylylpropane,  a^-,  207. 

Phlobaphcnes,  formation  of,  1287. 

Phloionic  acid,  465. 

Phloroglucinol,  action  of  aniline  and 
paratoluidine  on,  190. 

and   ethyl   succinosuccinate,   rela- 

I        tionship  between,  1485. 

'    benzenesulphonate  of,  569. 

detection  of  diresorcinol  in  synthe- 

ticall}'  prepared,  125. 

formation  of,  in  plants,  605. 

Phospham,  action  of  methyl  or  ethyl 
alcohol  on,  1003. 

Phosphamide,  fluoro-,  1418. 

Phosphates,  alcohol  method  of  estimat- 
ing iron  and  aluminium  oxides  in, 
1138. 

estimation   of    ferric    oxide    and 

alumina  in,  114,  245,  501,  963. 

magnetic  rotation  of,  Proc,  1890, 

144. 

metallic,  electrolysis  of,  in  acid  so- 
lution, 1140. 

Phosphatic  manures,  estimation  of  ferric 
oxide  and  alumina  in,  245. 

Phosphine,  action  of  phosphorous 
chloride  on,  398. 

preparation  of,  397. 

Phosphodichloromuconic  acid,  Trans., 
27. 

Phosphodichloromuconyl  chloride. 
Trans.,  31. 

Phosphododecatungstic  acid,  1159. 

Phosphorescence  of  lithium  compounds 
in  vacua,  249. 

of  minerals  under  the  influence  of 

light  and  heat,  776. 

Phosphoric  acid,  economy  of,  in  the 
growth  of  beetroot,  612. 

estimation  of,  in  rock  analy- 
sis, 768. 

estimation  of,  in  urine,  619. 

pure,  preparation  of,  398. 

soluble,  in   superphosphates, 

Belgian  method  of  estimating,  1289. 

the  citrate  method  of  estim- 
ating, 243. 

total,  estimation  of,  in  ma- 
nures, 1397. 

anhydride,    action  of    lohosphoryl 

chloride  on,  Trans.,  202. 
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Pliosphorous  acid,  estimation  of,  243. 
anhvdride,     action     of     sulphuric 

anhydride  on,  Traxs.,  230. 

(tiamidc,  Trans.,  1027. 

oxide,  Traxs.,  1019. 

action  of  ammonia  on,  Traxs., 

102G. 
action  of  bromine  on,  Traxs., 

1020. 
action  of  hydrogen  chloride 

on,  Traxs.,  1022. 
action  of  iodine  on,  Teans., 

1021. 
action  of  light  on,   Thans., 

1019. 
action  of  nitric  peroxide  on. 

Trans.,  1028. 
action    of    phosphorus    tri- 
chloride on,  Traxs.,  1029. 
action  of  phosphorus  penta- 

chloride  on,  Teax.s.,  1028. 
action  of  selenium  on,  Tbans., 

1026. 
action  of  sulphur  on,  Teans., 

1022. 
action    of    sulphur    chloride 

on,  Traxs.,  1026. 
action  of  sulplmric  acid  on, 

Traxs.,  1026. 
Phospliorus,    a     new    modification    of, 

Proc,  1891,  3. 
action  of,  on  sulphuric  anhydride, 

Traxs.,  231. 
bromides,  combination  of  ammonia 

v-ith,  398. 
chlorides,  combination  of  ammonia 

with,  398. 
estimation    of,    in  pig-iron,  steel, 

and  iron  ore,  363. 
in  iron,  densimetric  estimation  of, 

961. 
molecular  yreight  of,  in   solution, 

260. 
oxides,  compounds  of,  with  eulph- 

luic  anhydride.  Trans.,  230. 

oxyiluoride,  264. 

pentafluoride,  action  of,  on  heated 

spongy  platinum,  1433. 

sulphoxide,  Traxs.,  1023. 

trichloride,  action   of,  on    organic 

acids  and  water,  170. 

trifluoride,  264. 

trifluorodichloride,  1417. 

Pliosphoryl  chloride,  action  of,  on  phos- 
phoric anhydride.  Trans.,  202. 
Photoanethoil,  1347. 
Photographic  method,  new,  138. 
plates,   borax    in   deyelopers    for, 

139. 
sensitisers    for    rays    of    low    re- 

frangibility,  1145. 
Phthalaldehydic  acid,  1369. 


Phthaldehjdic  acid,  action  of  potassium 
cyanide  on,  1225. 

Plithalamide,  compounds  of,  with  phen- 
ols, 65. 

Phthalcins,  1029. 

Phthalic  acid,  5-bromo-4-chloro-,  921. 

4  :  5-dichloro-,  921. 

anhydride,  4  :  5-dichloro-,  921. 

chloride,    action    of,    on    phenols, 

1485. 

Phtlialicsulphinide,  derivatives  of,  1063. 

Plithalidylhydrazobenzene,  1370. 

Phthalimide,  action  of  hypobromites 
on,  1217. 

isomeride  of,  1218. 

Phthalimidopropylmercaptan,  fi-,  1473. 

Phthalodiamidc,  action  of  hypochlor- 
ites and  hypobromites  on,  1216. 

Phthalyldidextroecgonine,  ortho-,  476. 

Phthalyltaurine,  816. 

Physics  and  chemistry,  energy  content 
in,  1414. 

Physiological  action  and  chemical  con- 
stitution, 1279. 

of  amide-s  1282. 

of  anilides,  1282. 

of  antipyretics,  602. 

of  benzene  and  its  deriva- 
tives, 1279. 

of  cocaine,  486, 

of  curare,  487. 

of  definitely  related  chemical 

compounds,  1393. 

of  [juaiacol,  99. 

of  hydrazine,  239. 

of  hydrazines,  1280. 

of  lupetidine  and  allied  sub- 
stances in  relation  to  their  chemical 
constitution,  854. 

of  nickel  carbon  oxide,  1130. 

• of  nitrobenzenes,  1280, 1281. 

of  nitrophenols,  1281. 

of  ozone,  1531. 

of    potassium    ferrocyanide, 

99. 

of  pyridine,    quinoline,  &c., 

602. 

of  saline  solutions  and  various 

drugs,  601. 

of  saponins,  1531. 

of    soluble    strontium   salts, 

99. 

of  strychnine,  486. 

of   theba'ine,    narcotine,  and 

their  derivatives,  762. 

Piaselenole.  constitution  of,  394. 

Picene,  boiling  point  of,  1240. 

Pickeringite  from  Tarapaca,  1436. 

Picoline,  a-,  81. 

Picoline,  /8-,  325,  1092. 

Picolinebetai'ne,  &-,  and  its  salts,  942. 

Picolinelricarboxylic  acid,  1096. 
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Picolinic  acid,  action  of  sodium  amalgam 

on,  731. 
ricolyliilkino,  a-,  derivatives  of,  1092. 
Picniiiiidoplicnol,  ortlio-  and  para-,  719. 
Picric  cldoride,  action  of,  on  amines  in 

presence  of  alkali,  TuAXS.,  714. 
Picroaconitine,  Trans.,  272. 
Picrophannacolite  from  Missouri,  275. 
PicropodoplivUic  acid,  113t. 
Picropodopliyllin,  11 31. 
Picroseptdecvlamine,  Trans.,  715. 
Picrylazona])litluilenes,  .^72. 
Picrylnapl'.tliylhydrazines,  571. 
Picrylnitroparachlorazobcnzene,  906. 
Picrvlortliochlorophenylhydrazine, 

Km. 

Picrylpanvbroraoplienylhydrazine,  1361. 
Picrvlpanichlorazobenzene,  905. 
I'icrylparachlorophenylhydrazine,  905. 
Pigment,  cutaneous,  as  an  antecedent  of 

haemoglobin,  480. 
Pimelic  acid,   isomeric,   from   amylene 

bromide,  1017. 

preparation  of,  Trans.,  825. 

synthesis  of  homologues  of, 

Trans.,  818. 

acids,  289. 

Pinakiolite  from  Sweden,  404. 

Pine  tree  lioney-dew  and  honey,  412. 

Pinene,  1081. 

constitution  of,  1242. 

dibromide,  1241. 

Pincnephthalamic  acid,  108G. 

Pinenephthalimide,  1086. 

Pinole  and  its  derivatives,  oxidation  of, 

218. 

glycol,  217. 

diacetate,  217. 

hydrate,  218. 

tribromide,  218. 

Finus  Ihasifana,   turpentine    oil    from, 

Trans.,  311. 
Pipecolinic  acid,  preparation  of,  735. 
Pipecolylalkine,  a-,  derivatives  of,  1093. 
Piperaz'idin,   identity  of,   with  diethyl- 

enediamine,  169. 
Piperazine,  415,  416,  735. 
identity    of,    with    diethylenedi- 

amine,  169. 

nitroso-,  1333. 

non-identity  of  spermine  with,  538. 

Piperidine,  action  of,  on  calcium  chlor- 
ide, 377. 
action     of     picric     chloride     on, 

Trans.,  716. 

benzyl  derivatives  of,  88. 

derivatives  of,  1244. 

introduction   of   bivalent   radicles 

into,  1246. 
Piperidine-bases,  behaviour  of,  towards 

aromatic  halogen  compounds,  1245. 
synthesis  of,  1092. 


Piperidinecarboxylic  acids,  735. 
Piperidinedibromisatin,  1491. 
Piperidyl-l-thiocarbanilide,  1245. 
Piperonal,  bromo-,  derivatives  of,  1474. 

derivatives,  704. 

Piperonaldoxime,  bromo-,  1475. 

ortharaido-,  706. 

Piperonalphenylhydrazone,  orthonitro-, 

706. 
Piperonyl,  some  derivatives  of,  Tbaxs., 

150. 
Piperonylacryl  methyl  ketone,  705. 

bromo-,  1475. 

orthonitro-,  705. 

Piperonylacrylic  acid,  Trans.,  152. 

action     of     nitric     acid    on, 

Tbans.,  153. 

amido-,  Trans.,  158. 

nitro-.  Trans.,  153. 

from        nitropiperonal, 

Tbans.,  157. 

salts  of,  TBAN.S.,  154. 

tetrabromo-,  Trans.,  160. 

action      of      potassium 

hydroxide  on.  Trans.,  160. 

a-  and  /3-tribromo-,  Trans., 

163. 
Piperonylethylene,    tribromo-,    Tbans., 

161. 
Piperonyllactyl  methvl  ketone,  bromo-, 

1476. 
Piperonylnitrile,  711. 

orthonitro-,  706. 

Piperonylo'in,  Tbans.,  164. 
Piperylbiguanide,  735. 
Piperylbiguanidiiie.  839. 
Piperylthiosinamine,  549. 
Piperylpseudothiosinamine,  549. 
Fisum  sativum,  composition  of  the  seeds 
of,  1542. 

constituents  of  the  seed  pods 

of,  606. 

nitrogen  assimilation  by,  1533, 

1536. 
Pitch,  brewer's,  examination  of,  512. 
Fithecolobium  bigemlnum,  alkaloid  from, 

336. 
Pitticite  from  Utah,  275. 
Plant;    action    of    diastase    on    starch 
grains  within  the,  605. 

cells,  chemical  composition  of  the 

membrane  of,  1178. 
nutrition,  substitution  of  mangan- 
ese for  iron  in,  1394. 
Plants,  acquisition  of  atmospheric  nitro- 
gen by,  353,  491. 

assimilation  of  nitrogen  by,  855. 

behaviour  of  tannin  in,  104. 

calcium  and  magnesium  oxalates 

in,  857. 
detection  of  tannin  in,  770. 
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Plants,   direct  absorption  of  ammonia 

compounds  by,  15-±5. 

effect  of  copper  compounds  on,  491. 

estimation  of  citric  acid  in,  129. 

formation  of  closed  carbon  chains 

in,  655. 
formation    of    pliloroglucinol    in, 

605. 
gi'een,  assimilation  of  mineral  salts 

by,  604. 
presence  and  function  of  diastase 

in,  856. 
presence  and  function  of  sulpliur 

in,  606. 
value  of  nitrates  and  ammonium 

salts  as  food  for,  1135. 
Plaster  casts,  hardening  of,  1421. 
Platinic    chloride   and    its   compounds, 

thermochemistry  of,  966. 
compounds  of,  with  hjdrogen 

cldoride,  1325. 
hydroxide,  action  of,  on  tungstates, 

1323. 
Platinum,  action  of  chlorine  and  carb- 
onic oxide  on,  Teans.,  598. 
action    of    nitrosyl    chloride    on, 

Teaxs.,  663. 

bromonitro-compounds  of,  807. 

dibromide,  action  of  cai'bonic  oxide 

on,  Teaxs.,  603. 

• electrical  resistance  of,  5. 

electrolytic  estimation  of,  1140. 

electrolytic  separation  of  cadmium, 

gold,   sLlver,    and  of   mercury  from, 

1396. 
electrolTtie    separation    of    silver 

from,  1296. 

phosphorus  fluoride,  1433. 

spongy,  very  sensitive,  1321, 

thiocarbide,  19. 

Platinum-compounds,  volatile,  Teaxs., 

598. 
Platinum-group,  detection  and  estima- 
tion of  the  metals  of,  in  the  presence 

of  other  metals,  1554. 
Platinum-metals,  atomic  weights  of,  885. 
Plumboferrite  from  Sweden,  1435. 
Plumbonacrite,  275. 
Plums,  sugar  from  the  pectin  of,  413. 
Pneviiwcoccus  of  Friedlander,  ferment- 
ations induced  by,  Tea>'s.,  253. 
Podophyllic  acid,  1134. 
Podophylloquercetin,  1134. 
Podophyllotoxin,  1133. 
Poisoning    by   aniline,    chlorates,    and 

mercuric  cldoride,  853. 
by  hydrocyanic  acid  applied  to  the 

sui-face  of  the  eye,  99. 
detection  of  conine  in  a  case  of, 

871. 
Poisons,  action  of,  on  nei-ve  fibres  and 

peripheral  nerve  cells,  485. 


Poisons,  organic  and  inorganic,  detection 
and  estimation  of,  in  corpses,  117. 

Polarisation,  circular,  of  certain  tartrate 
solutions,  249. 

electromotive  forces  of,  1405. 

Polei,  oil  of,  936. 

PoUucite  from  Hebron,  Maine,  993. 

Polycarboxylic  fatty  acids,  synthesis  of, 
546. 

Polycrase  of  North  and  South  Carolina, 
1329. 

Polymerism  in  mineral  chemistry,  258. 

Polypes  of  the  nose,  analyses  of,  852. 

Potash,  apparatus,  new,  lor  elementary 
analysis,  621. 

Potassium  and  sodium  sulphates,  sup- 
posed isomorphism  of,  147. 

bromide  as  indicator  in  chlorimetry, 

615. 

carbonylthiocyanoplatinite,  1165. 

chlorate,    influence    of   potassium 

salts  on  the  solubility  of,  1319. 

cholesteroxide,  299. 

cobalt  oxalate,  1189. 

cyanide,  oxidation  of,  with  potas- 
sium permanganate,  160. 

ferrieyanide,  reactions  of,  410. 

ferrocyanide,  physiological   action 

of,  99. 

hydrogen  succinate,  di-y  distilla- 
tion of,  1012. 

tartrate,  676. 

estimation  of,  in   wine, 

371. 

influence    of    inorganic 

potassium  salts  on  the  solubility  of, 
974. 

iodate    as    original    standard    for 

iodometry,  acidinietry,  and  alkali- 
metry, 614. 

isopropylsulphonate,  180. 

lead-coi^per  nitrite,  1157. 

manganate,  decomposition  of,    by 

ammonium  salts,  1159. 

mercuric  sulphates,  879. 

myronate,  818. 

nitrite,  preparation  of,  1321. 

osmiamate,  preparation  of,  1433. 

permolybdate,  988. 

persulphate,  982,  Teaxs.,  772. 

phloionate,  465. 

platibromonitrite,  808. 

• propionate,    thermochemistry     of, 

1313. 

rhodium  nitrite,  80S. 

salts,  magnetic  rotation  of,  Pboc, 

1890,  142. 

molecular  refraction  and  dis- 
persion of,  in  solution,  TsAXS.,  595, 
596. 

silocozirconate,  1431 . 

sjjectrum  of,  137. 


INDEX   OF   SUBJECTS. 


1G8;^ 


Potassium   stannichloride,    hydrate    of, 

1160. 
sulphate,    influence   of   potassium 

liaUdcs  on  tlie  solubihtj  of,  974. 

tuugstoranadates,  18. 

Potato    spirit    liquor,    examination    of, 

105. 

sprouts,  solunidine  of,  473. 

Potential,    contact,    difference    of,      of 

metals,  139. 
Powellitc,  880. 

Precipitates,  change  of,  from  the  amor- 
phous to  the  crystalline  form,  875. 
Precipitation,  874. 
Pressure,  effect  of,  on  the  electrical  con- 

ductivitv  of  liquids,  250. 

influence  of,  on  dissociation,  381. 

of  compressed  gases,  520. 

osmotic  law  of,  522. 

variations  of  certain  high  tempera- 
ture boiling  points,  9. 
Pressures,    critical,    determination    of, 

779. 
Priinuline,    photographic    printing    of, 

139. 
Primuline-group,  dyes  of  the,  195. 
Propaldehyde,   action  of,   on   alcohols, 

284. 

;8-bromo-,  37. 

Pro|)ane,  nitro-,  primary,  action  of  alkalis 

on,  Tea>'s.,  431. 
Propanetetracarboxjlic  acid,  424. 
Propeujlbenzeue   and   allylbenzene  de- 

riyatives,  discrimination  between,  551. 
Propcnyhliphenylureide,  60. 
Propenyltricarboxyhc    acid,    action    of 

bromme  on,  292. 
Propiouamide,  thio-,  220. 
Propionic  acid,  )3-bromo-,  37. 

/3-uitroso-,  1458. 

thermochemistry  of,  1313. 

Propionitrile,  action  of,  on  organic  acids, 

409. 
molecuJar  refraction  and  dispersion 

of,  Teaxs.,  296. 
Propionoguanimine,  416. 
Propionylbenzoylethyl  cyanide,  imido-, 

889. 
Propionyldinitrophenol,  447. 
Propionylethyl  cyanide,  oximido-,  889. 
Projjiouyl-a-naphthol,  447. 

hydrazone,  448. 

Propionyl-a-uaphtholazobenzene,  448. 
Propionylphenol,  447. 

hydrazone,  447. 

Propiouylquinol,  447. 

hydi'azone,  447. 

Propionylresorcinol,  447. 

hydrazone,  447. 

Propyl,  change  of,  into  isopropyl  in  the 

cumeue  series,  45. 
phenyl  ether,  7-hromo-,  1467. 


Propyl,  a-pyridyl  ketone,  and  its  deriva- 
tives, 1505. 

pinacoue  of,  1505. 

iS-pyridyl   ketone    and    its  derira- 

tives,  1506. 

sulpiride,  occurrence   of,  in    Ohio 

petroleum,  1172. 
Propylamine    hydrocliloride,    diseleno-, 
1216. 

molecular  refraction  and  dispersion 

of,  Teans.,  296. 

seleno-     and    thio-derivatives    of, 

1216. 
Propylbeuzene,  parabromo-aj3-dibromo-, 
898. 

synthesis  of,  685. 

Propylbenzoic  acids,  bromopara-,  1023. 
Propylcyanocamphor,  1499. 
Propyldimethylsuccinic  acid,  829. 
Propylene  diethyl  sulphide,  181. 

diphenyl  sulphide,  181. 

oxide,  heat  of  couibustion  of,  633. 

Propylenediphenylsulphone,  181. 
Propyl-group  in  cymene,  nature  of,  686. 
Prop3'lhomopiperidinic  acid,  a-,  467. 
Propylidene  diethyl  ether,  284. 

dimethyl  ether,  285. 

Propylideneacetic  acid,  1453. 

from  malonic  acid  and  from 

orthamidophenol,  821. 
Propylisopropylbenzene,  para-,  and  its 

derivatives,  1023. 
Propylisopropylbenzenes,   synthesis    of, 

686. 
Propylisopropylbenzenesulphonic    acid, 
para-.  686. 

acids,  1024. 

Propylisopropylnitramine,  168. 
Propylnitramine    and    its     derivatives, 

167. 
Propylparatoluidine,  Teaxs.,  35. 

normal  and  iso-,  Teaxs.,  33. 

Propylparatolylnitrosamine,  Teans.,  35. 
Propylphthalimide,  iS-bromo-,  1472. 
Propylpiperidone,  /3-,  468,  1246. 
Propylpseudothiosmamiuc,  549. 
Propylpyridylalkine,  a-,  1505. 
Propyl-7-selenidophthalamic  acid,  1216. 
Propyltliiosinamine,  549. 
Propyltoluene,  para-,  synthesis  of,  1022. 
Propyltricarballylic  acid,  546. 
Proteid  absorption,  233. 

in  normal  urine,  1130. 

influence   of,  on   the  digestion  of 

foods  free  from  nitrogen,  344. 

from  gedda  gum,  TeaisS.,  1061. 

metabolism,   influence   of   alcohol 

on,  1272. 

■ influence     of    carbohydrates 

on,  846. 

influence   of   muscular  work 

on,  479. 
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Proteid  metabolism,  influence  of  sulph- 
onal  on, 1523. 

requirement  of  bealthvmen,  1272. 

Proteids,  a  product  of  the  putrefaction 
of,  94S. 

action  of  alcohols  aud  aldeliTdes 

on,  947. 

action  of  salts  on  the  coagulation 

of,  by  beat,  954. 

decomposition  products  of,  590. 

effect  of  certain  organic  acids  on 

tbe  digestion  of.  751. 

estimation  of,  1302, 1304. 

formation  of   nitrogenous  organic 

bases  by  the  decouiiwsition  of,  in  tbe 
vegetable  organism,  856. 

beat-coagulatiou  of,  1521. 

in  food  rations  of  grown  animals, 

effect  of  an  increase  in,  753. 
influence  of  oil  or  fat  on  tbe  di- 
gestibility of,  752. 

new  test  for,  872. 

of  milk,  339,  951. 

of  tbe  blood,  relation  of  dextrose 

to  the.  350. 

of  tbe  oat-temel,  1285,  1390. 

pathology  of,  7G1. 

synthesis  of,  58S. 

Proteoses,  conversion  of,  into  peptones, 

953. 
Protogelatose,  950. 
Protoglutose,  232. 
Protomyosinose,  950. 
Protonontronite.  650. 
Protopine,  229,  844. 
Protoplasm,  toxic  action  of  quinine  on, 

1531. 
Protoveratridine,  231. 
Protoveratrine,  230. 
ProtovitelJose,  343. 
Proustite  and  pyrargvrite,  273. 
Pseudepbedrine,  constitution  of,  1264. 
Pseudochrosia  glomerata,  alkaloid  from, 

336. 
Pseudocodeine,  1121. 
Pseudoconbydrine,  1119. 

formation  of,  from  ethyl  a-pyridyl 

ketone,  1505. 
Pseudocumene.  hexabydro-,  185.' 
Pseudocumeneazophenol,  1210. 
Pseudocumenecinnamene.  207. 
Pseudocumidine,  commercial,  1351. 

nitration  of,  693. 

Pseudocumylglyoxylic  acid,  1225. 
Pseudobsemoglobin,  845. 
Pseudojervine,  88. 

Pseudolutidostyrikarboxylic  acid.  676. 
Pseudolutidostvrildicai'boxybc  acid, 

676. 
Pseudonitropurpurin,  1078. 
Pseudopeptone,  235. 


Pseudophenylbydrazidomandelic     acid, 

nitroso-,  439. 
Pseudotropine,  1265. 

oxidation  of,  1520. 

Ptomaines,  845. 

formed  in  tbe  cultivation  of  tin- 
bacillus  of  swine  fever,  476. 

formed   in    tbe   decomposition   uf 

conglutin,  590. 
influence  of  oxygen  on  tbe  forma- 
tion of,  1267. 
Pulegonamine  and  its  derivatives,  936. 
Pulegone,  936. 

action  of  hydrogen  bromide  on,  937. 

Pulegoneoxime,  936. 

Pumj),  sprengel,  automatic,  875. 

modification  of,  524. 

Purpurin,  amido-,  1078. 

nitro-,  1078. 

Pus,  blenorrbagic,  toxalbumin  secreted 

by  tbe  microbe  of,  ISiil. 
Pygium  parviflontm  and  P.  latifolium, 

amygdalin  in,  338. 
Pyranilpyroinlactone   and   citraconanil. 

identity  of,  73. 
Pyrargyrite  and  proustite,  273. 
Pyrazole,  derivatives  of,  1106. 
Pyrazoledicarboxylie  acids,  .8-,  330. 
Pyi-idine,  benzyl  derivatives  of,  88. 
carbonyl     bromoplatinite     hydro- 
bromide,  1164. 

chlorbydrin,  1388. 

compounds  of,  with  metallic  salts 

732,  838. 

Hantzsch's  synthesis,  1090. 

;3-ketone,  derivatives  of,  1505. 

physiological  action  of,  602. 

Pyridine-bases,  beta'ines  of,  941. 

hydrated,  oxidation  of,  722. 

of  the    (S-series,    synthetical, 

579. 
Pyridinebetaine  salts,  941, 
Pyridinebetaines,  1388. 
Pyridinecarboxylic      acids,     non-nitro- 
genous acids  derived  from,  733, 
Pyridine-derivatives,  synthesis  of,  from 

derivatives  of  a-pyrone,  939. 
Pyridinedicarboxylic  acid,  bromo-,  580. 
Pyridinetricarbox^-lic  acid,  1097. 
Pyridyl  ketones,  1503. 
Pyrites,  estimation  of  sulphur  in,  496. 
Pyrites-burner-gases,  testing,  496. 
Pvrocincbonic   anhydride,    preparation 

'of,  1456. 
Pyrogallol,  action  of  aldehyde  on,  48. 

benzenesulphonate  of,  569. 

Pyrolusite,  valuation  of,  by   means  of 

hydrogen  peroxide,  245. 
Pyromucic  acid,  295. 

preparation  of,  676. 

preparation  of,  from  furfur- 
aldehyde,  896. 
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Pyronc,  1105. 

constitution  of,  llflO. 

synthesis  of,  1333. 

Pyrone,  a-,  derivatiTes  of,  synthesis  of 

pyridine  derivatives  from, '939. 
Pyropentylene,  1085. 
Pyrroline,   action    of     methyl    alcohol 

on,  1501. 

constitution  of,  1090. 

PyiTolines,  action  of  hydroxylaminc  on, 

1502. 
Pyruvic  acid  hydrazone,  1333. 


Q. 

Quartz,  pseudomorphoiis,  after  stib- 
•nitc,  155. 

Qncrcetin  and  its  derivatives,  1386. 

Querlactone,  1062. 

Quinaldinc,  condensation  of  metanitro- 
benzaldehyde  with,  329. 

synthesis  of,  1101. 

Quinaldinesulphonic  acid,  ;8-,  constitu- 
tion of,  329." 

Quinaldinic  acid,  oxidation  of,  1096. 

preparation  of,  1096. 

Quinalizarin  and  its  derivatives,  935. 

formation  of,  from  alizarin,  463. 

Quinazolines,  9'43. 

Quinethyline,  and  its  derivatives,  1518. 

Quinic  acid,  constit^ltion  of,  921. 

Quiuindole-a-carboxylic  acid,  ortho-, 
Teaxs.,  758. 

Quinine,  action  of  hydriodic  acid  on, 
1517. 

as  a  protoplasmic  poison,  1531. 

bark,      estimation    of     the     total 

alkaloids  in,  1402. 

conversion  of  cupreine  into,  1121. 

estimation  of,  134. 

mucate,  Traxs.,  754. 

sulphate,  analysis  of,  964. 

assay   of,    by   the    ammonia 

process,  772. 
. fractional    crystallisation   of, 

964. 
Quinol  benzenesulphonate  of,  569. 
Quinoldiammoniuni,  1360. 
Qviinoldisulphonic  acid,  dibromo-,  1029. 
Quinoline  alkyliodides,  action  of  alkalis 

on  derivatives  of,  736. 

amido-,  preparation  of,  1509. 

1:3:  4'-bromo-,  82. 

carbonylcliloroplatinite  hydro- 
chloride, 1163. 

2  :  2'-dibromo-,  1248. 

3  :  2' -dibromo-,  1248. 

4  :  2'-dibromo-,  1249. 

hydrazine,  ortho-,  Trans.,  756. 

oxidation  of,  1095, 

physiological  action  of,  602, 


of. 


84. 
2'- 


Qiiinoline,  sulphonation  of,  391. 

1:3:4:  4'-tetrabromo-,  83. 

1:4.  4'-tribromo-,  83. 

Quinolinealkylammonium     hydroxides,, 
oxidation  of,  736. 

Quinolinebenzocarboxylic  acids,    oxida- 
tion of,  1389. 

Quinoline-hases,  formation  of,  1509. 

Quinoline-derivatives,    methiodides 
1247. 

oxidation  of,  1094,  1389. 

Quinolinedioximeanhydride,  580. 

Quinolinedioximes,  580. 

Quinolines,  bromo-,  action  of  hyiiochlor- 
ous  acid  on,  1248. 

Quinolinesemicarbazide,  ortho-,  Teaxs., 
758. 

Quinols,    alkyl-,    diphenyl    derivatives 
from,  208. 

Quinolylacetaldehyde,  2'-,  83. 

Quinolylacetic  acid,  2'-,  84. 

Quinolylacetylene,  2'-,  84. 

Quinolyldibromethylene,  2'-,  84. 

Quinolyldibromopropionic  acid,  2'-, 

Quinolyldihydi'oxypropiouic     acid, 
84. 

Quinolylpropionic  acid,  2'-,  81. 

Quinone,  chlorobromo,  meta-  and  para-, 
1348. 

constitution  of,  432,  1348. 

dichloi'ide,  1348. 

dichloride  dibromide,  1348. 

tetrabronio-,  1028. 

tetrachloride,  1348. 

Quinonecarboxylic  acids,  455. 

Quinones,   alkyl-substituted,    action   of 
alkalis  and  ammes  on,  903. 

orientation  by  conversion  of  para- 

dinitro-derivatives  into,  1199. 

Quinoxaline      from      tetramidotoluene 
sulphate,  192. 

Quinoxaline-series,  new  class  of  fluor- 
escent dyes  of,  747,  1109,  1514. 


R. 


Kahbits,  aged,  composition  of  the  bones 
of,  1275. 

KafSnose,  red  sediment  formed  in  a 
solution  of,  813. 

Rauwoljia  {ophioxi/lon)  serpentina, 
alkaloid  from.  336. 

Keaction,  velocity  of,  between  metals  and 
halogens,  1149. 

in  gelatin,  638. 

Eeactions  at  high  temperatures  and  pres- 
sures, 258. 

chemical,  dead  sjiace  in,  1150. 

Reduction  processes,  431. 

Keflectometer,  total,  513. 
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Ecfraction  and  chemical  coustitutiou  of 
gases  and  vapours,  629. 

estimation  of  tlie  strength  of  solu- 
tion br  their,  1305. 

• in  certain  metals,  373. 

influence  of  the  change  of  xolunie 

on  mixture  of  two  liquids  on,  2. 

■ molecular,  of  substances  containing 

nitrogen,  373. 

of  various  carbon  compounds, 

Traxs.,  200. 

of    various    substances    in 

solution,  Tbans.,  5S0. 

of  lluorobcnzene,  774. 

of  nickel  carbon  oxide,  1322. 

Befractivc     and     rotatory     powers    of 

chemical  compounds,  relation  between , 

138. 
energy,  molecular,  of  some  trietliyl- 

sulphiue  derivatives,  1305. 

of  Bulphur  diculoride,  149. 

index  of  pyrone,  1195. 

indices,  measuivuient   of,  at  high 

temperatures,  513. 

of    liquids,    instrument  for 

comparing,  950. 

of  water,  629. 

power  of  levulose  and  invert  sugar, 

1000. 

of  organic  compounds  at  dif- 
ferent temperatures,  Proc,  1891, 
115. 

Eefractometer,  difference,  1305. 

Eeunet  exti-act,  action  of,  on  casein, 
1272. 

Kesin,  estimation  of,  in  soap,  131. 

■ from   Thwite's   Doona  zci/Ianica, 

13S5. 

oil,  detection  of.  in  oil  of  turpen- 
tine, 870. 

Besorcinol,  action  of  chloral  on,  48. 

• action  of  chlorine  on,  6S0. 

condensation     of     metanitrobenz- 

aldehyde  with,  1346. 

' heptachloro-,  GOO, 

• pentachloro-,  689. 

trichloro-.  689. 

test  for,  370. 

Eesorcinolphthalimidesidphonic  acid, 
65. 

Eesorcinyl  benzenesulphonate,  569. 

Eespu-ation,  human,  aii"  being  re- 
breathed,  1270. 

see  also  iletabolism,  gaseous. 

Eespiratory  changes,  effect  of  acetic  acid 
on,  344. 

exchange  in  animals,  592. 

exchange  of  gases,  1270. 

Eetene,  boiUng  point  of,  1210. 

Ehamuitol,  31. 

Ehamnoctonic  acid,  32. 

lactone.  32. 


Ehamnoctose,  32. 
Ehamuohcptonic  acid,  32. 

hydrazide,  32. 

Ehamuoheptose,  32. 

Ehamnoliexitol,  32. 

Ehaniuoliexonic  acid,  31. 

Eliamnohexosc,  31. 

Ehamnonic  acid,  rotatory  power  of-,  44'. 

Ehamnose,  estimation  of,  1143. 

Eiiamnoseoxime,  664. 

Ehinoliths,  1279. 

Ehizoma    podophylli,    constituents    of, 

1133. 
Ehodanic  acid,  constitution  of,  943. 
Ehodium,  atomic  weight  of,  646. 

double  nitrites  of,  808. 

electrolytic  estimation  of,  141. 

salts,  ammoniacal,  1325. 

Ehodizonic  acid,  constitution  of,  189. 
Ehodochrosite  from  Franklin  Furnace, 

Xew  Jersey,  527. 
Ehodonite,  Fowlerite  variety  of,   from 

Xew  Jersey,  530. 
Mhyncodia    macrantha,   alkaloid   from, 

337. 
Eliyolites  from  Sweden,  1437. 
Eice,  mauui'ing  experiments  with,  1547. 
Eice  meal,  digestibility  of,  595. 
Eicinoleic  acid,  polymerides  of,  1454. 
*■  Eicotta  "  from  sheep's  milk,  952. 
Eings  containing  five  atoms,  constitution 

of,  1090, 
Eobinia    pseudacacia,     assimilation    of 
nitrogen  from  tlie  air  by,  764. 

nitrogen  assimilation  of,  1533, 

1534. 
Eock  analysis,  separation  of  titanium, 
chromium,  aluminium,  iron,  barium, 
and  phosphoric  acid  in,  768. 
Eocks,  eruptive,  from  the  Cabo  de  Gala, 
20. 

from  Corsica,  1440. 

of  the  eruptive  mass  of  Jablonica, 

652. 

spherulitic,  from  Co.  Down,  1169. 

Eoot  nodules  of  the  pea,  607. 
Eoseochromium  hydrogen  nitrate,  1327. 
Eoseocobalt  hydrogen  nitrate,  1327. 
Eoseorhodium  hvdrogen  nitrate,  1327. 
Eoses,  oil  of,  219. 

detection  of  Turkish  geranium 

essence  in,  1555. 

German  and  Turkish,  323. 

Eosindone,  746. 

bromo-,  1045. 

Eosindonic  acid,  1045. 
Eosiudulines,  1041. 
Eosindulone,  746. 

Eotatory  and  refractive  powers  of  chem- 
ical   compounds,     relation    between, 
138. 
dispersion  of  tartrates,  1145. 
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Eotatorv  power  of  compounds  of  man- 

nitol  with  acid  inolybdates,  1443. 
of  gluconic,  galactonic,  and 

rhaninonic  ncid^•,  43. 
cf  grape  sugar,  influence  of 

inactive  substances  on,  1178. 
of  turpentine,  change  of,  on 

keeping,  TuAXs.,  72(j. 
powens  of  canipliols  and  isocaiu- 

phols,  influence  of  .solvents  on,  575. 
of  levulo.se  and  invert  sugar, 

1178. 
EuWeanic  acid,  lOOS. 
"  Kubeanwasserstoff,"  1008. 
Rubidium  barium  dithionate,  802. 

spectrum  of,  137, 

Eid)ies,  s\  nthesis  of,  15G.         ' 
Ruthenium  nitrosochloride,  ammoniacal 

derivatives  of,  401. 
Rye  bran,  arabiuose  from,  33. 


s. 

Sabadilla  seeds,  alkaloids  of,  844. 

fat  and  ethereal  oil  of,  1284. 

Sabadinc,  844. 

Sabadinine,  841. 

Saccharic  acid,  reduction  of,  077. 

acids,  d-  and  1-,  configiu-ation  of, 

1176,  1445. 
^accharomyces  Sansenii,  857- 
Saccharose,    inversion    of,    by    hydi'O- 

chloric  acid,  535. 
Safranines,  eurhodiues,  and  indulidines, 

reactions  between,  1213. 
Safrole,  molecular  refraction   and   dis- 
persion of,  Tra>-s.,  295. 
Salicylaldoxime,    isomeric    modification 

of,  193. 
Salicylic  acid,  artificial,    impurities   i:i, 

454. 

azo-dyes  from,  1038. 

dichloro-,  71 1- 

nitration    of,    with    nitrous 

acid,  307. 
Salicyldichlorhydrin,  70S. 
Salicylmetahydrazobenzoic  acid,  50. 
Saligeninoxyaeetic  acid,  309. 
Saliva,  human,  diastatic  action  of,  1522. 

influence  of  temperature  on,  1272. 

Salol,  derivatives  of,  915. 

Salt,  effect  of,  on  digestion,  751. 

solutions,  aqueous,  vapour  pres- 
sures of,  at  0^,  783. 

change  of  colour  of,  1319. 

electrical    conductivity    of, 

141. 

influence  of  water  of  crystal- 
lisation ou  the  electrical  conductivity 
of,  141. 


Salts,  conduction  of  electricity  by  the 

vapours  of,  515.  | 
cryohydrates  of  mixtures  of,  388. 

crystalline,    hydrated,     constant 

vapour  pressiu-e  of,  781. 

double  and  complex,  6. 

aqueous  solutions  of,  6. 

solutions  of,  973. 

electrical    resistance    of,    in    the 

Bunsen  flame,  5. 

formation  of,  Peoc,  1891,  118. 

in   solution,  osmotic  pressure  of, 

TBAN.S.,  344. 

magnetic  rotation  of  solutions   of, 

Peoc,  1890,  143. 

mineral,   estimation   of,    in   wine, 

371. 

mixed,  solubility  of,  in  water,  795. 

Samarium,  atomic  weight  of,  985. 

oxide,  985. 

Sanguinaria  canadensis,  alkaloids  of  the 
roots  of,  843. 

Sanguinarine,  844. 

Sapogenol,  938. 

Saponification  by  means  of  sodium 
ethoxide,  1143. 

Saponin,  938. 

Saponine,  reaction  for,  1562, 

Saponins,  1531. 

physiological  action  of,  1531. 

Sarcoma,  melanotic,  urine  and  blood  in 
a  case  of,  484. 

Scapolite,  conversion  of  a  felspar  into, 
277. 

from  Pennsylvania,  155. 

Scheelite,  proportion  of  molybdenum 
in,  406. 

Schreiner's  base,  759. 

Scopolia  atropoides,  root  constituents  of, 
228. 

Seas,  modern,  sihca  and  siliceous  re- 
mains of  organisms  in,  995. 

Sebacic  acid,  dibromo-,  1191. 

Seeds,  leguminous,  chemical  composition 
of  some,  1541. 

nitrogenous  bases  in,  490. 

of  star-anise,  composition  of,  957. 

Selenic  acid,  molecular  retraction  and 
dispersion  of,  in  solution,  Tka>'s.,  593. 

Selenious  acid,  crystals  of,  393. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Teaxs.,  593. 

cyanide,  393. 

Selenites,  262. 

Selenium,  393. 

and  tellurium  minerals  from  Hon- 
duras, 153. 

cells,  expe\'iments  with,  777. 

chlorides,  dissociation  of,  11. 

estimation  of,  262. 

sulphur  and  tellurium,  isomorph- 
ism of,  1417. 
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Selenodiethylaniline,  696. 
Selenoclimethylaniline,  696. 
Selenophtlialide,  1461. 
Selenophthaliniidine,  1460. 
Selentelluriiim,  153. 
Semiuosp,  356. 
Senegine,  reaction  for,  1562. 
Sensitisers  for  rays  of  low  refrangibilitj, 

1145. 
Serpentine  from  Canada,  647. 
Sesame   oil,   detection  of,   in  olive  oil, 

1400. 
Sheep,  influence  of  wool  on  the  material 

exchange  in,  1392. 

milk  of  the,  951. 

Shells,  organic  basis  of,  236. 
Shikimic  acid,  919. 

dibromide,  920. 

Shikimclactone,  bromo-,  920. 
Sideronatrite  from  Chili,  274. 
Sigterite,  a  new  felspar  from  Sigtero,  22, 

1438. 
Silica,  action  of  magnesium  on,  801. 
— —  and  the  siliceous  remains  of   or- 
ganisms in  modern  seas,  995. 
estimation  of,  in  presence  of  iron, 

1397. 
Silicate   containing   copper   and   silver, 

275. 
Silicates,    amorphous,   from    Budapest, 

1458. 

ethereal,    action    of    phosphorus 

oxychloride  on,  814. 

in  soil,  decomposition  of,  by  lime 

and  gypsum,  1135. 
•         natural,  constitution  of,  529. 
new  method  for  decomposing,  619. 

undetermined   from    the   Kaiser- 

stuhl,  650. 

Silicobromoform,  642. 

SiHcon,  action  of  magnesium  on,  801. 

bromiodides,  1419. 

bromochlorides,  981. 

cliloride,  action  of  hydrogen  brom- 
ide on,  981. 

action  of  hydrogen  iodide  on, 

800. 

chloriodides,  1418. 

chlorotriiodide  801. 

diiododichloride,  800. 

• electrolysis  of  fused  compounds  of, 

1321. 

ethoxychlorides,  action  of  phos- 
phorus oxychloride  on,  1171. 

iodochloride,  800. 

new  form  of,  799. 

selenide,  1418. 

tetrabromide,  molecular  refraction 

and  dispersion  of,  Teans.,  299. 

tetrachloride,  molecular  refraction 

and  dispersion  of.  Trans.,  299. 

Silicophosphoric  chloride,  815. 


Silicopyrophosphoryl  chlorido,  1171. 

Silk,  yellow,  the  colouring  matter  of, 
and  its  relation  to  carrotene,  98. 

Sillimanite,  synthesis  of,  22. 

Silver,  action  of  nitrosvl  chloride  on, 
Thans.,  659. 

allotropic,  266,  803. 

and   lead    oxides,    compounds    of, 

Trans.,  1093. 

cliloride,  action  of  light  on,  1155, 

1420,  Trans.,  536. 

action  of,  on  water  when  ex- 
posed to  light.  Trans.,  537. 

darkened,  examination  of,  for 

oxygen.  Trans.,  543. 

decomposition  of,  by  light. 

Trans.,  536. 

electrical  resistance  of,  5. 

electrolytic     separation    of,    from 

platmum,  1296. 

estimation  of  small  quantities  of, 

in  lead  flux,  1292. 

. fluoride,  1421. 

influence  of,  on  the  freezing  point 

of  gold,  1161. 

lead  and  zinc,  alloys  of,  267. 

native,  from  the   French  Congo, 

647. 

nitrate  and  hydrogen  arsenide,  re- 
action between,  1154. 

occurrence   of,   in   volcanic   dust, 

277. 

salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Trans.,  596. 

subchloride,  1322. 

Silver-zinc  alloys,  1158. 

Silver-zinc-bismuth  alloys,  1158. 

Slag,  basic,  detection  of  foreign  raw 
phosphates  in,  109. 

Slags,  composition  of,  651. 

Sleepers,  railway,  pickled,  estimation  of 
zinc  and  nitrogen  in,  620. 

Snakes,  organic  basis  of  shells  of  eggs  of, 
236. 

Soap,  estimation  of  cane  sugar  in,  1558. 

estimation  of  resin  in,  131. 

Sobrerol,  Trans.,  313,  315. 

inactive,  Trans.,  318. 

preparation  of,  Trans.,  315. 

Sobrerone,  Trans.,  314. 

Soda,  caustic,  estimation  of  available 
soda  in,  498. 

from  Vesuvius,  23. 

total  and  available,  in  black  ash, 

estimation  of,  497. 

Sodamide,  642. 

Sodium  acetate,  magnetic  rotatory  power 
of  solutions  of,  Trans.,  987. 

aluminate,  analysis  of,  365,  864. 

and  potassium  sulphates,  supposed 

isomorphism  of,  147. 

benzamide,  58. 
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Sodium  benzenesulpliinate  and  mercap- 

tans,  action  of  iodine  on,  924. 
bisulphide,  compound   of   alcohol 

witli,  1170. 
butvr.ite,  magnetic  rotatory  power 

of  solutions  of,  Teans.,  988. 

carbonate,  dissociation  of,  364. 

vapour  pressure  of,  782. 

cliloride,  combination  of,  with  am- 
monia, 613. 

effect  of,  on  digestion,  752. 

estimation  of,  in  wine,  1398. 

copper  arsenates,  614. 

phosphates,  1423. 

diacetamide,  58. 

diacctvlbenzidinemetasulphouate, 

313. 

dibenzamide,  58. 

ethoxide,  saponification  by  means 

of,  1143. 
fluoride,    antiseptic   properties  of, 

237. 

commercial,  analysis  of,  498. 

formate,  magnetic  rotatory  power 

of  solutions  of,  Trans.,  986. 
hydrogen  carbonate,  test  for  thio- 

sulphate  in,  408. 

nianganites,  hydrated,  645. 

nitrate,  estimation  of  nitrogen  in, 

107. 

nitrite,  preparation  of,  1321. 

uitroprusside,  action  of,  on  animals. 

1393. 
reduction   of   oxygen   compounds 

with,  150. 

rhodium  nitrite,  809. 

pertungstate,  988. 

plienylmercaptide,    action    of,   on 

ethyl  chloracetate,  712. 
preserration    and    properties     of, 

982. 
propionate,      magnetic      rotatory 

power  of  solutions  of,  Tea>-s.,  087. 

thermochemistry  of,  1313. 

pyrophosphite,  conversion  of,  into 

sodium     hydi'ogeu     phosphite,     641, 

799. 
salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 
molecular  refraction  and  dis- 
persion of,  in  solution,  Teans.,  590. 

spectrum  of,  137. 

tungstovanadates,  18. 

Soil  analyses,  958. 

analysis  of,  959. 

arable,  nitrogenous   substance   in, 

492. 
containing  iron  and  chromium  from 

the  Andaman  Islands,  East   Indies, 

958. 
decomposition  of  the  silicates  in, 

by  lime  and  gypsum,  1135. 


Soil,  estimation  of  humus  in,  627. 

pecidiar  odour  of,  858. 

sandy,  behaviour  of,  towards  super- 
phosphate, 105. 

with  ammoniacal  solutions,  nitrifi- 
cation in,  Teans.,  485. 

Soils,  bare  and  cultivated,  drainage 
waters  from,  859. 

estimation  of  the  inorganic  con- 
stituents of,  622. 

formation  and  oxidation  of  nitrites 

in,  1545. 

formation  of  nitrates  in,  1395. 

loss  of  nitrates  by,  765. 

nitrification  and  denitrification  in, 

101. 

vegetable,  nitrogen  compounds  in, 

610. 

volatile  nitrogen  compounds 

evolved  from,  611. 

Soja  hispida,  composition  of  the  seeds 
of,  1542. 

Solanidine  of  potato  sprouts,  473. 

Solanine,  reaction  for,  1562. 

Solatium  lycopersicuin,  composition  of 
the  fruit  of,  956. 

Solubility,  augmented,  388. 

coetficients,  determination  of,  387. 

of   alkali   salts,   influence   of    the 

liydi'oxides  on,  1318. 

of  gases  in  water,  384. 

of  mixed  salts  in  water,  795. 

of  mixtures  of  electrolytically  dis- 
sociated substances,  142. 

of  some  substances  in  mixtures  of 

water  and  alcohol,  794. 

Solution,  1412. 

aqueous,   of    organic    substances, 

capiUary  constants  of,  1408. 

deduction  from  the  gaseous  theory 

of,  791,  793. 

discussion  on  the  theory  of,  786. 

electrolytic  theory  of,  1405. 

ideas  on,  793. 

objection  raised  to  the  hypothesis 

of  electrolytic  dissociation  in,  1148. 
osmotic  pressure  of  salts  in,  Teans., 

344. 

The    dissociation    hypothesis   of 

Arrhenius,  255,  521,  638,  874,  966, 
972,  1145,  1405,  Peoc,  1891,  105. 

Solutions,  aqueous  cane  sugar,  cryoscopic 

behaviour  of,  972. 
association  versus  dissociation  in, 

972. 

colloidal,  nature  of,  1412. 

dilute  aqueous,  oi'  electrolytes  and 

non-electrolytes,  freezing    points    of, 

971. 

cryoscopy  of,  971. 

' kinetic,  molecular  theory  of, 

637. 
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Solutions,  dilute,  thermal  potential  of, 
786. 

magnetic  rotation  of,  Proc,  1890, 

141. 

nature  of,  Proc,  1891,  105—109. 

of  certain  salts,  variation  of  density 

witli  the  concentration  of,  254. 

of  double  salts,  973. 

reduction  of  the  results  of  experi- 
ments on,  with  special  reference  to  the 
hydrate  theory  of  solution,  973. 

salt,  change  of  colour  of,  1319. 

specific  heats  of,  1406. 

strength    of,    estimated    by   their 

refraction,  1305. 

sidphuric  acid,  973. 

vapour  pressures  of,  386. 

Solvents,  distribution  of  a  substance 
between  two,  11-48. 

Sophora  tomentosa,  alkaloid  from,  335. 

Sorbinose,  estimation  of,  1143. 

Sorbitol,  d-  and  1-,  configuration  of, 
1176. 

1-,  6G8,  1173. 

Sorbose,  formation  of,  from  the  juice  of 
moimtain  ash  berries,  658. 

Sorghum  seed,  composition  of,  240. 

Sparteine,  842. 

Specific  gravities  of  oxygen,  hydrogen, 
and  nitrogen,  1416. 

gravity  of  a  hquid,  a  function  of 

its  boiling  point  and  molecular  weight, 
780. 

of  frothy  syrups,  estimation 

of,  142. 

of  blood  in  disease,  761. 

new  method  of  estimat- 
ing, 1123. 

of   solids,    determination   of, 

11. 

of  sulphuric  acid  of  various 

degrees  of  concentration,  150. 

of  viscid  substances,  determi- 
nation of,  520,  1147. 

heat  of  mercury,  632. 

heats  of  some  solutions,  1406. 

inductive  capacity  of   electrolvtes, 

778. 

rotatorv      power      of      aconitine. 

Tbaxs.,  281. 

—— of  cane-sugar,  action  of 

inorganic  salts  on,  283. 

volumes  of  liquids  and  their  satu- 
rated vapours,  new  method  of  deter- 
mining. Trans.,  37. 

Spectra,  absorption  of  iodine  solutions, 
374. 

new  method  of  investigating  faint 

bands  in,  773. 

of  blue   and   yellow    chlorophyll, 

Teaxs.,  106. 

of  coated  terminals,  249. 


Spectra     of    elements    of    the    second 

jjeriodic  group,  9Ij5. 

of  hydrocarbons,  773. 

of  the  alkah  metals,  137. 

relation     between     the     lines     of 

various,  1,  773. 
Spectrometrical  constants  and  chemical 

constitution  of  epichlorhj'drin,  acet- 

aldehyde   and    paracetaldehyde,    and 

benzene,  relation  between,  630. 
Spectrum,  ab.sorption,  of  liquid  oxygen, 

773. 
emission,  of  the  ammonia-oxygen 

flame,  1305. 

of  oil  of  turpentine,  2. 

spark,  of  gadolinium  chloride,  2. 

Spermine,  415,  538,  759. 

identity    of,    with    diethylenedi- 

amine,  169. 
non-identity   of,    with   piperazine, 

538. 
Spleen,  iron  in  the,  843. 
Spiegeleisen,  the  carbon  of,  646. 
Spu'its,  analysis  of,  .503. 

estimation  of  fusel  oil  in,  622. 

influence  of  extractive  matter  on 

the  real  alcoholic  strengtii  of,  865. 
Stachyose,  1446. 

Stannic  acid,  lakes  formed  by,  807. 
chloride,    vapour     pressures     and 

molecular  volumes  of,  Traxs.,  911. 
ethide,    molecular   refraction   and 

dispersion  of.  Trans.,  296. 
Stannous  chloride,  molecular  refraction 

and  dispersion  of,  in  solution,  Trans., 

596. 
solutions,  estimation  of  free 

hydrochloric  acid  in,  241. 
Star-anise,  composition  of  the  fruit  and 

seeds  of,  957. 
Starch,  33,  284. 
action  of  potassium  permanganate 

on,  537. 
conversion  of,  into  dextrin  by  the 

butyric  ferment,  659,  1446. 
conversion    products     of,     during 

germination,  357. 

estimation  of,  127,  865. 

effect  of  dissolving  in  hot  glycerol, 

165. 
fermentation    of,    by   the   butyric 

ferment,  660. 
formation  of,  from  formaldehyde, 

1539. 
formation    of,    in     the    grain    of 

wheat,  1285. 
in    leaves,    influence    of    internal 

causes  on  the  presence  of,  604. 
influence  of   salt  in  the  formation 

of,    in    vegetable    organs    containing 

chlorophyll,  856. 
influence  of  salt  on  the  quantity 
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of,  contninod  in  tlie  vegetating  organs 
of  Lepidium  sutirioii,  1133. 
Starch,  new  fermentation  of,  128J;. 

potato,  acidity  of,  358. 

Starch-grains,    action    of    diastase    on, 

witliin  the  plant,  G05. 
Steam,  dissociation  of,  143. 
Stearic  acid,  a-amido-.  1330. 

a-bromo-,  1336. 

isonitroso-,  541. 

new  derivatives  of,  1335. 

Stearin,  stearic  acid,  paratiin,  and  wax, 

analysis  of  a  mixture  of,  1400. 
Steel,  detection  and  estimation  of  small 

quantities  of  aluminium  in,  501. 

estimation  of  manganei^e  in,  963. 

estimation  of  phosphorus  in,  363. 

molecular  changes  in,  1308. 

passive  state  of,  250. 

Stereochenustryof  thechlorhydrins,  796. 
Sterilisation  of  ori^anic  liquids,  use  of 

liquefied  carbonic  anhydride  for,  854. 
Strontium,  calcium,  and  barium,  sepa- 
ration of.  111. 
■         chloride,  vapour  pressure  of,  782. 
detection  of,  in  presence  of  barium, 

364. 

hydride,  1156. 

salts,  soluble,  physiological  action 

of,  99. 

separation  of  barium  from,  110. 

tungstovanadates,  18. 

aircouate,  1432. 

Strychnic  acid,  1262. 

methiodide,  1262. 

Strychnine,  1262. 

action  of,  486. 

distillation  of,  with  lime,  86. 

melting  point  of,  86. 

mucate,  Teans.,  754. 

trichloro-,  86. 

Strychnol,  1262. 

Suberin,  465. 

Suberinic  acid,  466. 

Substitution,    direct,    in    the    aromatic 

series,  429. 
Substitution-derivatives,   formation    of, 

Peoc,  1891,  62. 
Succinamic  acid,  175. 
Succinazone,  1502. 
Succinic  acid  and  its  bromo-derivatives, 

brominatiou  of,  1191. 
decomposition    of,    by    sun- 
light in  presence  of  a  uranium  salt, 

1013. 

monoximes  of,  823,  1191. 

substitution    derivatives    of, 

891. 

synthesis  of  alkyl  derivatives 

of,  1192. 
Succinic  acid-derivatives,  explanation  of 
isomerism  in,  892. 


Succinic   acid-group,    dynamical    hypo- 
thesis in  its  application  to,  892. 

theoretical    results     of 

study  in,  892. 
Succinic  acids,  dioximido-,  825. 

a-  and  ,3-oximido-,  824, 

anhydride,  ;3-oximido-,  825. 

Succinimide,  action  of  hypobromites  on, 

1216. 
Siiccinodipheuyldihydrazine,  1502. 
Sugar,  cane-,  action  of  certain  inorganic 
salts     on     the    sp.    rot.    power    of, 
283. 
and   milk,   molecular  refrac- 
tion and   dispersion   of,  in   solution, 
Tbaxs,,  591. 

ci'yoscopic       behaviour       of 

aqueous  solutions  of,  972. 

estimation  of,  Teaxs.,  46. 

■         estimation  of,  in  soap,  1558. 

iuvei-sion  of,  by  hydbrochloric 

acid,  535. 

estimation  of,  in  blood,  248,  504, 

1399. 

-^ estimation  of,  in  milk,  127. 

estimation  of,  in  wines,  1557. 

estimation  of,  in  urine,  1559. 

from  the  pectin  of  plums,  413. 

fruit-,  reduction  of,  412. 

grape-,  and  its  isomerides,  configu- 
ration of,  1173,  1445. 
influence    of     inactive     sub- 
stances  on   the    rotatoiy    power   of,. 
1178. 

in  beetroot,  loss  of,  103. 

in  blood,  destruction  of,  596. 

effect  of  medicines,  especially 

of  valerian  extract,  on  the  destruction 
of,  754. 

invert,  estimation  of,  in  molasses, 

769. 

refractive  power  of,  lOOO. 

rotatory  power  of,  1178. 

milk-,  estimation  of,  1298. 

production    of     tannm    from,    in 

plants,  104. 

raw,    estimation   of   ash   in,    127, 

1297. 

solubility  of,  in  mixtures  of  water 

and  alcohol,  536. 

wood-,  659. 

Sugar-beet,    experimental  plots   of,   at 

Grignon  in  1890,  493. 
Sugars,    action    of,    in    the    organism, 

1526. 
estimation  of,  with  copper  potas- 
sium carbonate  solution,  125,  1298. 

in  mushrooms,  103. 

oximes  of,  664. 

I    present  in  fungi,  954. 

use   of    phenylhydrazine   for   the 

estimation  of,  1143. 
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Sulplianilic  acid,  action  of  carbamide  on, 

1066. 
action  of  jiicric  cliloride  on, 

Teans.,  717. 
Sulphanilide,  569. 
8ulphanilidocarbaiuic  acid,  1066. 
Sulphates,  macnetic  rotation  of,  Phoc, 

1890,  143.  ^ 

titration  of.  115. 

Sulphides,     iuorsjanic,      estimation      of 

sidphur  in,  107. 

native,  formation  of,  1434. 

Sulphines,  aromatic,  714. 
Sulphite  liquor,  43. 
Suli)hobenzeneazo-a>'.-octohydro-a- 

uaphthaquinoline,  12G0. 
■Sulphobenzeneazo-«r.-octohvdro-j3- 

naphthaquinohnc,  1514. 
SulphobenzeneazotetraliTdro-a-naph- 

thaquinoline,  1259. 
Sulphobenzenediazoamidomethylpara- 

toluidine,  1203. 
Sulphobenzenediazoamidotetrahvdro-S- 

metliTlqninoline,  1255. 
Sidphobenzidorthocarboxvlic  acid,  1058. 
Sulphonal,    influence    of,    on     prote'id 

metabolism,  1523. 
Sulphonamic  acids,  aromatic,  569. 
Sulphonation  of  quinoline  and  phenol, 

391. 
Sulphone  derivatives.  1067. 
Siilphones,  hydrolysis  of,  180,  1229. 

stability  of,  towards  alkalis,  1068. 

substituted,  567. 

unsatiu'ated,  1067. 

Sulphonic  acids,   aromatic,|  method  for 

the  isolation  of,  1226. 
chlorides,    behaviour   of,   towards 

thiophenols  and  thioalcoliols  in  pre- 
sence of  alkalis,  720. 

iodides,  aromatic,  718. 

action  of  zinc  ethyl  on, 

719. 
Sulphonic-group,  catalytic  reduction  of, 

237. 
Sidphoparatoluic  acid,   ortho-,  and  its 

derivatives,  1228. 

anhydi'ide,  ortho-,  1229. 

SulphoplienTlazoetliyl-o-naphtliTlamine 

1239. 
Sulphophenvlazo-a-naph.tliol,  para-, 

1074. 
Sulphoplithalic  acid,  a-,  1064. 
Sidphur,  crystalline   form   and   optical 

properties  of  Engel's  crystalline  modi- 

iication  of,  977. 
dichloride,  molecular  weight  and 

refractive  energy  of,  149. 
volumetric      estimation      of, 

617. 

estimation  of,  1137. 

estimation  of,  in  copper,  362. 


Suljihur,  estimation  of,  in  inorganic 
sulphides,  107. 

estimation  of,  in  iron,  1549. 

estimation  of,  in  pyrites,  496. 

in  coal,  estimation  of,  1137. 

Magnus's  "  black,"  877. 

molecular  weight  of,  in  solution, 

260. 

"  neutral,"  and  metabolism,  1523. 

not  combined   with    hydrogen   in 

illuminating  gas,  detection  of,  862. 

occurrence  of  in  marine  muds  and 

nodules,  and  its  bearing  on  their  mode 
of  formation,  994. 

— —  presence  and  function  of,  in  plants, 
606. 

property  of,  1416. 

selenium  and  tellurium,  isomorph- 
ism of,  1417. 

two  new  modifications  of,  976. 

vapour  density  of,  381. 

Sulphuric  acid,  action  of,  on  metals,  260. 

free,  detection  of,  in  wines, 

768. 

— — free,    in    chalybeate   waters, 

1440. 

in     natural     and     plastered 

wines,  1551. 

mode  of  combination  of,   in 

plastered  wines,  768. 

of  various  degrees  of  concen- 
tration, specific  gravity  of,  150. 

purification  of,  for  Kjeldahl's 

process,  617. 

solutions,  973. 

properties     of,     Peoc, 

1891,  105. 

volatility     of,     at      ordinary 

temperatures,  977- 

Sulphuric  acid  chamber  exit  gases,  test- 
ing, 497. 

Sulphuric  anhydride,  action  of  phos- 
phorus on,  Teaxs.,  231. 

compounds  of  oxides  of  phos- 
phorus -with,  Teaxs.,  230. 

Sulphurous  anhydride  and  hydrogen 
sulphide,  estimation  of,  498. 

disinfecting  powders,  analysis  of, 

124. 

waters,  analysis  of,  116. 

Sulphuryl  chloride,  function  of  the 
chlorine  in,  Peoc,  1891,  60. 

holoxide,  978. 

peroxide,  978. 

Superphosphate,  behaviour  of  sandy  soil 
towards,  105. 

Superphosphates,  Belgian  method  of 
estimating  the  soluble  phosphoric  acid 
in,  1289. 

estimation  of  water  in,  110. 

the  soluble  phosphoric  acid  com- 
pounds of,  8S0. 
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Surface,  free,  of  liquids,  1150. 
8urface-t.cn8ion  of  the  halogens,  257. 
Sweat,   excretion  of    nitrogen    in   the, 

350. 

of  the  horse,  349. 

Swetles,  digestibilitj  of,  595. 
Svchnodyiiiite,  a  new  cobalt  ore,  1167. 
yvrups,  frothy,  estimation  of  tiiesix'cific 

f;nivity  of,  142. 


T. 

TfihernermoiUana  sphatrocarpa,  alkaloid 

fronj,  337. 
Tachvdrite,  ssynthesis  of,  405. 
Taeni'tc,  27. 
Tallow,  analysis  of,  130. 

saponification  of,  1144. 

Tamnrugite,  from  Tarapaia,  1436. 
Tannic  acid  of  oak  wood,  1061. 
Tannin,  70. 

behaviour  of,  in  plants,  104. 

conversion  of,  into   benzoic   acid, 

1481. 

detection  of.  in  plants,  770. 

detection  of,  in  urine,  964. 

estimation  of,  in  hops,  870. 

estimation  of,  in  tea,  132,  1302. 

estimation    of,    in    wines,     1399, 

1557. 
extracts,    action    of    phenylhydr- 

azine  on,  70. 

molecular  weight  of,  146. 

of     algarobilla    and     myrobalans, 

918. 
Tannins,   decolorised,   manufacture   of, 

70. 

origin  of,  1395. 

Tantalite  from  the  Black  Hills,  South 

Dakota,  886. 
Tartar,  analysis  of,  372. 
Tartaric    acid,    combinations    of,    with 

potash  or  soda  in  solution,  1019. 
comparison  of    methods   for 

estimating,  128. 
constitution  of  aqueous  solu- 
tions of,  1018. 

estimation  of,  129. 

estimation  of,  in    the  crude 

]>roducts   of    tartaric   acid   factories, 

129. 

estimation  of,  in  wine,  371. 

free,  estimation  of,  in  wines, 

1399. 

inactive,  formation  of,  by  the 

oxidation  of  phenol,  1020. 

sensitive  reaction  of,  867. 

acids,  dextro-  and  Isevo-,  thermo- 
chemistry of,  969. 

Tartrate  solutions,  polarisation  of   cer- 
tain, 249. 
VOL.  LX. 


Tartrates,  rotatory  dispersion  of,  1145. 

thermochemistry  of,  967. 

Tea,  amount  of  theine  in,  3.58. 

Chinese,  examination  of,  1302. 

estimation  of  caffeine  in,  372. 

estimation  of  tannin  in,  132,  1302. 

estimation  of  theine  in,  134,  372, 

964.  1302. 

Tellurium,    detection,   separation,    and 
estimation  of,  242. 

sulphur  and  selenium,  isomorph- 
ism of,  1417. 

volumetric  estimation  of,  Tea>"S., 

58,  238. 

Temperature,   effect   of,   on    refraction 
and  dispersion,  Tbaxs.,  290. 

influence  of,  on  germinating  barley, 

Teaxs.,  605. 

influence  of,  on  refractive  power, 

Pkoc,  1891, 115. 

influence  of,  on  the  limits  of  the 

explosion  of  gaseous  mixtures,  975. 

Temperatures,  critical,  determination  of, 
779. 

Terbia,  equivalent  of,  17. 

Tcrebenthene,     action     of     aluminium 
chloride  on,  1084. 

action  of  bromine  on,  1085. 

amido-,  action  of  phthalic  anhydr- 
ide on,  1086. 

hydrochlorides,  Traxs.,  728. 

oxidation  of,  in  sunlight,  Tbaxs., 

311,  315. 

thermochemistry  of,  1315. 

Terebic   acid,   action   of   alcoholic  am- 
monia on,  1384. 

action  of  aniUne  on,  1384. 

Terephthahc  acid,  heats  of  combustion 
and  formation  of,  376. 

hydro-,  heats  of  combustion 

of,  1147. 

acids,  bromonitro-,  1056. 

Terpene,  a  new,  1086. 

hydrate,  molecular  refraction  and 

dispersion  of,  in  solution,  Teaxs.,  591. 

in  the  oil  from  compressed  gas, 

1085. 

Terpenes,  217,  1078,  1240,  Teaxs.,  311, 
648,  725. 

and    allied    compounds,   Teaxs., 

311. 

and  ethereal  oils,  217. 

general  account  of  the,  1078. 

olefinic,  655. 

presence  of   ethylene  linkings   in, 

464,  1084. 

Terpenylic  acid,  dry  distillation  of,  79. 

Terpilene  dihydrochloride,  molecular 
refraction  and  dispersion  of  in  solu- 
tion, Teaxs.,  591. 

Terpine,  1084. 

Terpinene,  1084. 

5  u 
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Tftrabcnzvlacetonedicarboxvlic    aciil , 

674. 
Tetracet  jldiamidothymol,  1 88. 

acetate,  188. 

Tetracetylethyldiresorcinol,  75, 
Tetradecvhnalonamic  acid,  821. 
Tetradecylmalonic  acid,  821. 
Tetradyniite  from  Arizona,  154. 
Tetragalactangeddic  acid,  Tkaks., 

1069. 
Tetraliydro-l-amidoqiiinaldine,  1256. 
Tetralivdrobenzoic  acid  and  its  deriva- 

tivcs^  1053. 
Tetraljydrobenzoic  acid,  A'-,  1481. 
Tetrahvdrobenzoic  acid,  A--,  derivatives 

of,  1482. 
Tetrahvdro-l :  3-dimethylqiiinoline, 

1255. 
Tetrahydro-l-niethylquinoline,  1253. 

3-amido,  1254. 

Tetraliydro-S-methylquinoline,  1254. 

1-aniido-,  1255. 

Tctrahydro-l-methylquinoline-3-azo- 

benzenesulphonic  acid,  1254. 
Tetrahydro-3-methylquinoline-l-azo- 

benzenesiilphonic  acid.  1255. 
Tetrabydro-1-methylquiuolinesulphonic 

acid,  1257. 
Tetrahydro-l-methylquinoline-3-sulph- 

onic  acid,  1257. 
Tetrahydro-3-methylquinoliiiesulphonic 

acid,  1257. 
Tet  rally  dro-(3-naphtha(iuinaldinc,  1511. 
Tetrahydro-a-naphthaquinoline,  1258. 

paraniido-,  1259. 

Tetrahydro-i3-naphthaquinoline,  1510. 
Tetrahydro-o-naphthoic  acid,  ar-,  1380. 
Tetrahydro-;3-naphthoic  acid.  1381. 
Tetrahydronaphthvlene      chlorbvdrin, 

1072. 

• oxide,  1073. 

Tetraliydronaplithylphenol,  571. 
Tetrahydrophenylmethylfurfuran,    pro- 
perties of,  Te.vns.,  194. 
Tetrahydroquinaldine     and     benzalde- 

hyde,  condensation  of,  1102. 
Tetrahvdroquinoline,  benzyl  derivatives 

of,  88. 

conversion  of,  into  isatin,  722. 

bomologues  of,  1253. 

Tetrahydrotereplithalic  acid.  A'-,  heats 

of  combustion  and  formation  of.  376. 
Tetrahydroxyantbraquinoline,  1240. 
Tetrahydroxyantbraquinone,  935. 

boUing  point  of,  1240. 

Tetrahydroxybutanetricarboxvlic      acid, 

547. 
Tetraliydroxydipbitlialyl,  1372. 
Tetramethoxydihydrodipbthalyl,  1373. 
Tetramethoxydipbthalyl,  1371. 
Tetramethoxydipbtbalyldicarboxylic 

acid,  1372, 


Tetraniethoxvquinhvdronc,    tetrachlor-, 

905. 
Teframethvlbenzhydroletricarboxylic 

acid,  1372. 
Tetranicthylbcnzidine,  457. 
Tetrametbyldiamidoehlorethoxyquin- 

one,  904' 
Tetramethyldiamidodiplienyltolyl- 

methane,  paranitro-,  727. 
Tetramethyldiamidopbenylmethane, 

action  of  sulpburon,  189. 
Tetrainetliylene  glycol,  164. 
Tetrametbylenedinitraniine,  164. 
Tetramethylglutaramidine  platinochlor- 

ide,  62. 
TetramethylissoalJylene,  997. 
Tetramethylsuccinic  acid,  290. 
Tctramethylsuccinimide,  290. 
Tetrametbylsuccinpbcnylimide,  290. 
Tctrammoncuprammonium      bromide, 

399. 
Tetraphenylcrotolactone,  action  of  alco- 
holic ammonia  on,  Teans.,  144. 
action  of  methvlamine  on,  Tha\s., 

147. 
Tetra  phenyl  pvrrolone,     reduction      of, 

TRAys.,*145. 
Tetrapropylglutaramidine      derivatives, 

62, 
Tetrapropylsuccinimidine  salts,  37. 
Tetrarabinantrigalactangeddic      acid, 

Trax.s.,  1035. 
Tetrathiocarbamidammonium   bromide, 

Teaxs.,  384. 

chloride.  Trans.,  386. 

iodide,  Teans.,  385. 

Tetrazodiphenyl,  570. 
Tetrazodipbenyldisulphonic  acid,  930, 
Tetrazotic  acids,  1038. 
Tetrethoxyquinhydrone,  tetrachlor-,  905. 
Tetrethyl  parachloroquinonedimalonate, 

455. 

paradichloroquinoldimalonate,  455. 

paramidoquinonedimalonate,  455. 

Tetrethylacetonedicarboxylic  acid,  674. 
Tetrethylammonium     .  bromide       and 

iodide,  compounds  of  with  thiocarb- 

amide,  Teaxs.,  387. 
Tetrethyldiamidophenylditolylmethane, 

nitro-  and  amido-derivatives  of,  728. 
Tetrethvlglutaramidine  platinochloride, 

62. 
Tetrethylsuccinamidine     hydrochloride, 

37. 
Tetrethylsuccinimidine     hydrochloride, 

37, 
Tetric  acid,  1182,  1187, 

and  its  bomologues,  1187, 

Tetrole- rings,  constitution  of,  1195. 
Thallium,  action  of  nitrosvl  chloride  on. 

Trans.,  657. 
chlorochromate,  1422, 
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Thallium  clironinte,  reactions  of,  1422, 

estimation  of,  1295. 

iodide,  solubilil  v  of,  1295. 

potassium  sulphide,  action  of  hy- 
drogen on,  16. 

Thebaine,  physiological  activity  of,  762. 

Thoine,  amount  of,  in  tea,  358. 

estimation    of,    in    tea,    134,  372, 

96 1,  1302. 

Thcrmsd  expansion,  method  of  deter- 
mining, for  equal  quantities  of  heat, 
112. 

potential  for  dilute  solutions,  786. 

Thermochemistry  of  aspartic  acid,  ma- 

¥   Ionic  chloride,  and  tartrates,  967. 

of  bibasic  organic  acids,  968. 

— —  of  dextro-  and  Isevo-tartaric  acids, 
969. 

of  fats  and  fatty  acids,  11. 

of  humic  acid  from  sugar,  1456. 

of    organic    chlorine    compounds, 

1310. 

of  platinic  chloride  and  its  com- 
pounds, \H)G. 

of   products  of    oxidation  of   uric 

aciil,  1448. 

of  propionic  acid  and  alkali  pro- 
pionates, 1313. 

of  the  camphene  series,  1313. 

Thermochemistry.     See  also  Heat. 

Thermometer,  jilatinum,  determination 
of  boiling  and  freezing  points  by 
means  of,  251. 

Thermometers  of  Jena  glass,  rise  of  the 
zero  point  of,  8. 

platinum,  standardising,  1146. 

Thormonatrite  from  Vesuvius,  23. 

Thiamides,  action  of  aldehydes  on,  831. 

action  of  alkylene  bromides  on,  701. 

action  of  ethylenediamine  on,  1003. 

Thianhvdro-compounds,  formation  of, 
1048*. 

Thiazole,  ^-bromo-,  745. 

/i-chloi'o-,  745. 

Thiazole-a-carboxylic  acid,  ;i-amido-,  743. 

Thiazole-derivatives  from  bromopyruvic 
acids  and  from  ethyl  bromaceto- 
acetate,  742. 

Thiazoledicarboxylic  acid,  /i-amido-,  224. 

Thiazoles,  220. 

rdtroso-derivatives  of  the,  1515. 

Thiazole-series,  diazo-compounds  of  the, 
225. 

Thiazoletriazole,  1516. 

Thiazole-yellow,  195. 

Thiazoline,  ^-nitrosoimido-,  1515. 

Thiazylacetic  acid,  /i-auiido-,  743. 

Thienyloximidoacetic  acid,  ^-,  444. 

Thienylphenylketoximes,  446. 

Thioa'ldehydes,  aromatic,  1050. 

Thiocarbamide  and  methyl-  and  ethyl- 
ammonium  salts,  Tkans.,  391. 


Thiocarbamide,   benzyl   derivatives    of, 

Teans.,  551. 
compound    of    triethylammonium 

bromide  with,  Trans.,  390. 
compound  of,  with  diethylammo- 

nium  bromide.  Trans.,  389. 
compounds    of,   with    ammonium 

haloid  salts,  Tkans.,  384. 
compounds  of,  with   tetrethylam- 

monium  bromide  and  iodide,  Traxs., 

387. 

constitution  of,  548,  Trans.,  394. 

methylene  derivatives  of,  1339. 

new      additive      compounds      of, 

Traxs.,  383. 
Thiocarbamides,  1474. 
actiou  of  Iiydroxylamine,  ethoxyl- 

amine,  and  benzyloxylamine  on,  558. 
aromatic,  preparation  of,  Tran'S., 

196. 
substituted,      action      of      acetic 

anhydride  on,  Trans.,  396. 
and  ammonium  bromide, 

Tran-s.,  386. 
Tluocarbcthamidophenol,  53. 
Thiocarbimides,  action  of,  on  Iiydroxyl- 
amine, 1222. 
Thiocarbomethylorthamidophenol,  54. 
Thiocarborthamidophenol,  52,  53. 
Thiocyauamidocinnamic     acid,     ortho- 

meta-,  199. 
Thiocyanates,  alkali,  decomposition  of, 

1170. 

metallic,  electrolysis  of,  1170. 

Thiocyanic  acid,  reaction  of,  128. 
Thiocyanopropylphthalimide,  1473. 
Thioilavin,  195. 
Thionyl  bromide,  716. 
Thionvlamines,  310,  715. 
Thionylaniline,  310,  715. 
Thionylbenzidine,  717. 
Thionylchloranilines,  717. 
Thionylethylaraine,  718. 
Thionylmetliylaniliue,  74. 

nitroso-,  74. 

Thionylnitranilines,  717. 
Thionylorthotoluidine,  717. 
Thionylphenylhydrazone,  717. 
Thionyltribromaniline,  717. 
Thiophen,    behaviour  of,  with   phenyl- 
hydrazine,  1342. 
Thiophenic  acid,  a-,  heats  of  combustion 

and  formation  of,  376. 
Thiophens,   brominated,  oxidation  pro- 
ducts of,  427,  893. 
Thiosulphate,  test  for,  in  sodium  hydro- 
gen carbonate,  498. 
Thiosulphates,  879. 
Thiosulphonates,   action   of  phosphoric 

chloride  on,  927. 
Thiosulphonic  acids,  aromatic,  719. 
action  of  reagents  on,  719, 
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ThiosulphoDic    acids,   aromatic,   and 

aliphatic,  92G. 
Tliiosidphonic   acids,   aromatic,  thioan- 

hydrides  of,  92 1. 
Thiouramidocinnamic  acid,  ortlio-,  198. 

para-,  199. 

Thiouramidoxiines,    condensation    pro- 
ducts from,  560. 
Tliiouviuuric  acid,  7^2. 
Tliioranadates,  989. 
Thioxantlione,  1058. 
Thorium  dioxide,  action  of  magnesium 

on,  802. 

hvdride,  802. 

Thymol,  899. 

hygroscopic  behaviour  of,  1497. 

orthobromo-,  899,  900. 

' test  for,  370. 

Thymol-deriTatives,  constitution  of,  -16, 

188. 
Thymolorthosulphonic  acid,  parabromo-, 

potassium  salt  of,  899. 

salts  of,  899. 

Thymoliiarasulphouic  acid,  orthobromo-, 

899. 
Thymoquinone,  2-bromo-,  899. 

dioxime,  297. 

Thymoquinone-derivatiTes,  constitution 

of,  47,  297. 
Thymyl  acetate,  dinitro-,  47. 

benzoate,  dinitro-,  46. 

Timbo,  poisonous  constituents  of,  938. 

Timboin,  938. 

Timbole,  939. 

Tin,    action    of    nitrosrl    chloride    on. 

Traxs.,  661. 

• and  antimony,  separation  of,  366. 

detection    and    estimation    of,    in 

corpses,  121. 
gold,  and  cadmium,  freezing  point 

of  triple  alloys  of.  Tracts.,  936. 

ores,  dry  assay  of,  247,  502. 

oxide,    action    of    magnesium   on, 

802. 
Tin-lead  alloys,  melting  points  of,  644. 
Tin-zinc  alloys,  267. 
Tin-zinc-bismuth  alloys,  1158. 
Tissue  fibrinogens,  1524. 
Tissues,  deposits  of  iron  and  glycogen 

in  the,  1274. 
Titanic  anhydride,  action  of  magnesium 

on,  802. 
Titaniferous  garnet  from  ^'o^th  Caro- 
lina, 155. 
Titanite  from  Magnet  Cove,  Arkansas 

1330. 
Titanium,  detection  and  estimation  of 

1295. 

— —  estimation   of,   in    rock    analysis, 
768. 

tetrachloride,  molecnlar  refraction 

and  dispersion  of,  Traxs.,  299. 


Tobacco  plants,  the  climatic  conditions 
for  the   development   of  nicotine  in, 
858. 
.  Tolhydrylamine,  para-,  1479. 
Tolhydrylcarbamide,  para-,  1479. 
Toiualloxazine,  1342. 
Toluamidc,  a-,  59. 

(u-clilorouieta-,  1344. 

Toluazopiicnine,  1040. 

Toluene,  consecutitive  tetramido-,  192. 

orthochloro-orthonitro-,      Trans., 

1017. 

orthonitro-,  1197. 

parabromo-,  action  of  chlorine  on, 

44,  1020. 

suljjliate,  tetramido-,  192. 

Tolueneazochlorobenzene,  ortho-,  557. 

para-,  556. 

Tolueneazoi^henyl,  meta-,  557. 

ortho-,  556. 

Tolueneazophenyl  phosphate,  ortho-, 
557. 

para-,  556. 

Toluenecinnamene,  207. 
Toluenedisulphothiosulphonic     anhydr- 
ide, 924. 
Tolueneorthosulpbonic  acid,  parafluoro-, 

1226. 
Toluencparasulphonic     chloride,      con- 
densation of  amido-acids  with,  203. 
Toluenes,  1:2:4-  and  1:3:  4-,    pre- 
paration of,  1462. 
Toluenesulphonamide,  para-,  1227. 
Toluenesulphonic     acid,      para-cldoro-, 
bromo-,  and  iodo-,  1227. 

paronitro-ortho-,  73. 

iodide,  para-,  718. 

Toluenesulphothiosulphonic  anhydride, 

924. 
Toluenethiosulphonates,  action  of  ethyl 

chlorocarbonate  on,  926,  927. 
Toluenethiosulphonic        thioanhydride, 

924. 
Toluic  acid,  («-amidometa-,  1345. 

ui-chlorometa-,  1344. 

disulphaminepara,  1375. 

Toluidine  allocinnamate,  para-,  833, 

dinitrometa-,  187. 

meta-,  nitration  of,  692. 

metacliloropaju-,  1466. 

ortho-,      ortho-     and     para-nitro- 

derivatives  of,  Traxs.,  1013. 

ortlio-,  sulphonation  of,  1490. 

orthonitrometa-,  187. 

orthonitro-ortho-,  reduction  of,  in 

alkaline  solution,  Trans.,  1015. 

parauitro-ortho-,  reduction   of,   in 

alkaline  solution.  Trans.,  1015. 

thionylpara-,  310. 

Toluidines,  nitro-ortho-,  displacement  of 
the  amido-group  in,  by  chlorine. 
Trans.,  1017. 
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Toluidinps.ortlio-  and  pai-a-,  compounds 
of  metallic-  sulpliites  with,  1031. 

ortho-,  piiru-  and  ortho-nitro-,  re- 
duction of,  in  acid  solution,  Tka>s., 
li)l«>. 

Toluidinemela9ul]))ionic     acid,     ortho-, 

uyu. 

para-,  1490. 

Tcluidobenzdic  acid,  metamidopara- 
(tirtho),  3(Kj. 

(para)-,  30G. 

metjinitropara(ortho)-,  306. 

(para)-,  30G. 

■J'oluidoctlivlphthalimidc,  ortho-,  1207. 

pani-,  1207. 

Toluidotru-arballvlic  acid,  ortho-,  680. 
Jolnijuinaldine,    ortho-,    oxidation    of, 

1093. 
Toluquinoline,  amidopara-,  325. 

ami(lt>rtho-,  327. 

nitro-ortho-,  327. 

nitropara-,  325,  327. 

orthamidofhloropara-,  327. 

— -  orllmmido))ani-,  327. 

—  orthonitropara-,  327. 
Toiuvl  ifocyanatf,  uietji-,  201. 
rojuvlchlorisoijuinoline,  nicta-,  202. 
roluvlcyamx-ainphor,  ortho-,  1499. 
loIuyUUoxaniide,  908. 
loluyleneBmidi'iedimetlioxybenzenTl- 

carboxylic  acid,  74tj. 
roluylcMcdiauiiiie,  diiiitrometa-.  192. 

physiological  action  of,  1281. 

T>>luylenedianiiaebe?izylidencsulp'.onic 

acid,  niciapara-,  .*odiuui  salt  of.  721. 
roluvlenedimethoxvplithalaiuidone, 

7+fj. 
loliiylenedioxamethane,  907- 
ruluylenedioxamic  acid,  908. 
loliiylnitroniethane,  nieta-.  201. 
Toluylthiamide,  ortho-,  701. 

para-,  702. 

Tolyl  ethyl  ketone,  iwira-,  and  its  uitro- 
derivatives,  1052. 

methyl  ketone,   para-,  derivatives 

of,  102L 

oxidation      of, 

1364. 
naphthyl  sulphides,  1238. 

phenyl     ket<jne,      para-,      stereo- 
chemical isomerides  of,  68. 

Tolylacetic  acid,  para-,  metanitro-  and 
dimetanitro-,  13lJ5. 

preparation  of,  1365. 

Tolylallylseniithiocarbazide,  ortho-,  550. 

para-,  550. 

Tolylallyljulphone,  para-,  1067. 
Toivla/opariK-reseloil,  para-,  214. 
I'olylazoparacresoi,  ortho-,  213, 
Tolylazo^hfneto'.l,  ortho-,  212. 

para-,  212. 

Tolylazophenol,  ortho-,  212. 


Tolylazorthocresol,  ortho-,  212. 

para-,  213. 

Tolvlbenzyloxythiocarbamide,    ortho-, 

558. 
Tolylbromacelic  acid,  para-,  1366. 
Tolylcyanamide,  ortho-,  558. 
Tolyldihydrotolutriazine,  para-,  841. 
Tolyldisazophenol,  ortho-,  212. 
Tolyldisazorthocresol,  ortho-,  212. 

j)ara-,  213. 

Tolylglvcocine,   para-,    fusion   of,    with 

alkalis,  928. 
ToIylhydrazoparacresetoTl,  para-,  214, 
Tolylhydrazoparacresol,  ortho-,  213. 
Tolylhydrazopheneto'il,  para-,  212. 
Tolylhydrazorthocresol,  para-,  213. 
Tolylh_\ drosythiocarbamide,  ortho-,  558. 
Tolylimido  ucthylene  ethylene  bisulph- 
ide, para-,  895. 
Tolylindigo,  ortho-,  837. 
Tolylisoqiunoline,  202. 
Tolylnietliylbenzylhydroxypyrimidine, 

para-,  470. 
Tolyhncthylethylhydroxypyrimidinc, 

para-,  469. 
Tolylniethylpyrazoloneketoparatolyl- 

hydrazonc,  para-,  Tkans.,  340. 
Tolylorthophen  jlenegua  ii  id  ine,      para- , 

1470. 
Tolylorthotoluyleneguaiiidine,        para-, 

1470. 
Tolyloxamethane,  amido-,  907. 
Tohloxamic  acid,  amido-,  833. 
Tolyloxaniide,  amido-,  834. 
Tolyloxauilide,  amido-,  834. 
Tolylpheuylhydroxypyrimidine,      pura-, 

470. 
Tolvlphenvlketoxime,  meta-,  1480. 

ortho-,  1480. 

Tolylpiperidine,  1-para-,  1244. 
Tolyipropylene,  |i3-p  ira-,  1021. 
Tolylpropylenepseudosemithiocarbazide, 

ortho-  and  para-,  550. 
Tolyithiazoline,  /x-ortho-,  701. 

para-,  701. 

Tolylthiocarbamide,    para-,    action     of 

acetic  anhydride  on,  TfiA>S.,  403. 
Tolylthiocarbamide,  meta-,  prepai-atiou 
of,  Tkaxs.,  403. 

ortho-,     preparation    of,    TiiASS. 

402. 

para-,  preparation  of,  Teass.,  404. 

Tomatoes,  composition  and   auatoiiiical 

structure  of  the  fruit  of,  955,  956. 
Tourmaline,  chemical  nature  of,  24. 
Toxalbumin  secreted  by  the  microbe 

bleniiorhagic  pus,  1521. 
Toxicological  observations,  772. 

investigations,  detection  of  mei  cury 

in,  8  i4. 
Transfusion  of  mixtures  of  blood  and 
salt  solutiou,  317. 
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Trees    -witli   red    leaves,    cliloropliyllic 

assimilation  of,  102. 
Trehalose,  1000. 

in  mushrooms,  103. 

TViacetic    acid,    o-lactone    of,    Traxs., 

607. 
action   of    bromine   on, 

Teaxs.,  612. 

reactions  of,  Trans.,  614. 

Triacetin,  preparation  of,  1183. 
Triacetjldiamidotlijmol,  188. 
Triacetjletlieiiyltetraniidotoluene,  192. 
Triacetylgallaniide,  1220. 
Triacetylgentisein,  1244,  1386. 
Trianisin,  708. 
Triarabinantetragalactangcddic        acid, 

Traxs.,  1071. 
Triarabinantrigalactangeddic  acid. 

Trans.,  1037. 
Triazine-deriratives,    nomenclature    of, 

Trans.,  679. 
Triaziues,  nitro-,  reduction   of,  Traxs., 

701. 
substituted,         preparation        of, 

Traxs.,  679. 
Triiizine-series,  Traxs.,  678. 
Triazobenzene,  696. 
Tribenzamide,  58. 
Tribenzoin,  708. 

Tribenzoylpropane,  1:2:3-,  681. 
Tribenzyl  pliospliate,  1015. 
Tribenzvlamine,  action  of  bromine  on. 

189.  ' 

boiling  point  of,  1240. 

Tribrassidin,    heats   of  combustion  and 

formation  of,  11. 
Tricalcium    phosphate,    action    of,   on 

mouocalcium  jihosphate,  880. 
Tricarballylic  acid,  680. 

new  synthesis  of,  423. 

Tricarballylorthotoluidic  acid,  680. 
Tricarballylphenylhydi-azidic  acid,  680. 
Tricresotin,  70S. 

Tricyclic  systems,  reduction  of,  1258. 
Tridymite,  preparation  of,  22. 
Trierucin,    heats    of    combustion    and 

formation  of,  11. 
Triethoxybutane,  285. 
Trietlioxypropane,  285. 
Triethyl  aconitosalate,  424. 
Trietliylamine,  action  of,  on  diisobutyl- 

amine  oxalate,  377. 
molecular  refraction  and  dispersion 

of,  Teaxs.,  295. 
T2-ietliylammonium  bromide,  comj^ound 

of  thiocarbamide  with,  Teaxs.,  390. 
Triethylenetetramine,  414. 
Triethylisoxazole,  Teax's.,  432. 
Triethylsulpliine,  derivatives,  molecular 

refractive  energy  of,  130.>. 
Trigalactangeddic'acid,  Traxs.,  1043. 
Triglycerides  of  aromatic  acids,  708. 


Trihydrazine  diliydriodide,  264. 
Trihydroxyalizarin-blucs,  1382,  1383. 
Trihydroxyanthraquiuoline,  1240. 
Trihydroxybenzenes,       formation        of 

tannins  from,  1395. 
Trihvdroxvghitaric  acid,  inactive,  1177, 

1446. 
Triliydroxytetrahydrobenzoic  acid,  920. 
Trilaurin,    heats    of     combustion    and 

formation  of,  11. 
Trimcrite  from  Sweden,  404. 
Trimethylacetaldehyde,  99S. 
Trimethylacetonitrile,     polvmeride     of, 

1170. 
Trimethylamine   carbonvl   iodoplatinite 

hydriodide,  1164. 
Trimethylcarbinol,  998. 
Trimethylene,  action  of  chlorine  on,  159. 
chloro-,    and     some    allied    com- 
pounds, reaction  capacity  of,  888. 

cyanide,  imidoethers  from,  61. 

molecular  refraction  and  dis- 
persion of,  Teaxs.,  295. 

dicliloro-,  and  its  dibromide.  159. 

diphenyl  ether,  1468. 

iodide,    molecular    refraction   and 

dispersion  of,  Teaxs.,  295. 
mono-    and   di-chloro-,    action    of 

bromine  on,  888. 

phenyl  ethyl  ether,  1468. 

relation  between  the  spectrometri- 

eal  constants  and  chemical  constitution 

of,  631. 
Trimethylenediethylsulphone,  181. 
Trimethyleneditoiylsulphone,  1229. 
Trimethyletbyl  alcohol,  998. 

trimethylacetate,  998. 

Trimethylethvlene,  halogen  derivatives 

of,  533,  810. 
Trimethylgallamide   and   its   reduction, 

1218. 
Trimethylgallyl  alcohol,  1219. 
Trimetliylguanicil,  539. 
Triniethylisoxazole,  Traxs.,  41 3,  429. 
Trimethylparaphenylenediamine,  1032. 
Trimethylsuccinic  acid,  828,  1016. 
and    dimethylglutaric     acid, 

relative  properties  of,  669. 

acids,  stereoisomeric,  669. 

Trimetliylthiazole,  223. 
Trimethvlxvlidvlammonium  iodide, 

1205.  * 
Trimyristin,   heats   of  combuslion   and 

formation  of,  11. 
Triplienvl-l-2-hvdronaphthazonium 

hydroxide,  [l'-2-3-],  11(9. 
Triphenylmethane  and  its  homologues, 

hydroxy-nitro-derivatives  of,  1378. 
Triphenylmethane-group,    dves  of   the, 

727. 
Triphenvlmethaneorthocarboxvlic    acid, 

1462. ' 
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Triplicnyltliiazolc,  22i{. 
'J'riplii'iivltrininidoliciizonc,  iiitroso-,  100. 
Triplieiivltriiiitropliluroglucinol,  1U2(!. 
Tripropylamiiie,    molecular     refraction 

and  di9j)ersion  of,  Tuans.,  290. 
Tri(piiii_vlcarbinol,  HOG. 
Tri(pniivlinetliaiic    and    its    derivative?, 

llU(;,"l2ti2. 
Trisalicylin,  708. 

Tritotnilivdroquinaldylmelhane,  1103. 
Trithienyl.  427. 

hoxabroinido,  428. 

triliroino-,  428. 

Tritliii'iiyltrisnlplionic  acid,  428. 

Trit  olyltriauiidobenzene,  nitrosotripara-, 

loo! 

Tritopine,  227. 

Troilite,  syntliesis  of,  990. 

Trojiic  acid,  749. 

Tropidine    and    its    bromo-derivatives, 

90. 
Tropine,  1121. 

allociiiiianiate,  833. 

aurochioride,  1121. 

ciiitiainate,  833. 

nieicinocliloride,  1122. 

oxidation  products  of,  749. 

i'ruxillic  acids,  aniido-,  1496. 

nitro-dorivatives  of,  1495. 

Trvpsia.  induence  of  temperature  on, 
J271. 

Trvjitic  enzymes,  gelatin  as  a  reagent 
for  the  detection  of,  1523. 

Tuberculin,  jiroximate  analysis  of,  1283. 

Tungstates,  action  of  platinic  hydroxide 
on,  1323. 

Tungsten,  new  oxygen  compound  of, 
988. 

Tungsto  vanadates,  18. 

Turkey-red  oil,  542,  605. 

estimation  of  fatty  mat- 
ter in,  1560. 

Tuj-pentine,  Tkaxs.,  725. 

action    of    hydrogen    chloride    on, 

Teaxs.,  728. 

— — -  detection  of  petroleum  in,  217. 
■ estimation     of,      in     paints     and 

varnishes,  1302. 
hydrochloride,  conversion  of,  into 

camphene      hydrochloride,      Teans., 

730. 
increase  of  rotatory  power  of,  on 

keeping,  Teaxs.,  726. 

sp.  rot.  power  and  sp.  gr.  of,  217. 

oil  of,  detection  of,  in  essence  of 

lemons,  1497. 
oxidation    of,    in     sunlight, 

Tkans.,  311,  315. 

oils,  Teaxs.,  311. 

Tdlophora    asthmatica,  alkaloid   from, 

"1266. 
Tylophoriue,  1207. 


Tyrosine,  condensation  of,  with  bcu/.ene- 
sulphonic  chloride,  'lO'S. 


u. 

Ulexine,  946. 

and   cytisine,  differences  between. 

334, 

Ultramarine,    artificial,    discovery    and 

early  manufacture  of,  400. 
Umanganile  from  the  Argentine,  1435. 
Umbelliferoneacetic  acid,  /8-,  672. 
Uramidocinnamic  acid,  ortho-,  198. 
Uramidotolyloxamethane,  908. 
Uramidotolyloxamic  acid,  834. 
Uramidotolyloxamide,  908. 
Uraninite,    occurrence    of    nitrogen    in. 

527. 
Uranium,  detection  of  minute  quantities 

of,  360. 

selenites,  262. 

Urea,  acetate,  1448. 

elimination  of,  in  fever,  1530. 

estimation  of,  132,  133,  759,  l.JOl. 

estimation  of,  in  urine,  512. 

excretion  of,  in  liver  diseases.  758. 

influence  of  muscular  work  on  the 

output  of,  3.50. 
rapid  method  of  estimation  of,  in 

lu-ine,  133. 

the  soluble  ferment  of,  100. 

Ureides  from  normal  acids,  1448. 
Urcthanotolyloxamic  acid,  834. 
Uric  acid,  estinuition  of,  in  m-ine,  1297. 
: —  excretion  of,  in  cases  of  leu- 

camia,  483. 

formation  of,   in  the  animal 

organism,  1340. 

influence    of    drinking    large 

quantities   of  water  on   the  excretion 

of,  348. 
-— products  of  the  oxidation  oi\ 

1448. 
salts,  artificial   formation  of 

sphaeroliths  of,  760. 
Uric  acid-group,  azines  of,  1341. 
Urine,  bacterial,   detection   of  albumin 

in,  136. 

calcium  salts  in,  4S4. 

carbohydrates  in,  1392. 

detection  of  acetone  in,  624. 

detection  of    bile   constituents   in, 

135. 

detection  of  tannin  in,  964. 

detection  of  urochloralic   acid  in, 

624. 

diastatic  ferment  in,  760. 

estimation  of  acetone  in,  370. 

estimation  of  iodine  in,  1288. 

estimation  of  phosphoric  acid  in, 

619. 
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I'rine,  estimation  of  sugr.r  in,  1559. 

estimation  of  urea  in,  512. 

estimation  of  uric  acid  in,  1297. 

estimation  of  urobilin  in,  1278. 

excretion  of  balsams  in,  600. 

liaematoporpliyrin    in,   601,    1130, 

1279. 
human,  nitrogenous  substances  in, 

1277. 
in   a   case  of   melanotic   sarcoma, 

484.. 

indigo  red  (indirubin)  in,  850. 

influence  of  the  administration   of 

acids  and  alkalis  on  the  reaction  of, 

1528. 

normal,  proteid  in,  1130. 

optical  estimation  of  albumin  in, 

1403. 

passage  of  naphthol  into,  98. 

rapid  method  of  estimating  urea 

in,  133. 

unusual  pigment  in,  601. 

volumetric  estimation  of  albumin 

in,  627. 
volumetric  estimation  of  chlorides 

in,  495. 

xanthine  substances  in,  1528. 

Urobilin,  estimation  of,  in  urine,  1278. 

in  vai'ious  diseases,  1278. 

Urochloralie  acid,  detection  of,  in  urine, 

624. 
Uro pepsin,  483. 
Uro-pho«phates,  98. 
Uroptyalin,  483. 
Urotrvpsin,  483. 
Utahite  from  Xew  Mexico,  274. 


V. 

Valeria  offieinalis  var.  angusiifolia, 
239. 

"\'aleriau  extract,  effect  of.  on  the  destruc- 
tion of  sugar  in  the  blood,  754. 

Valeric  acid,  c-amido-,  from  the  putre- 
faction of  proteids,  948. 

diisonitroso-,  417. 

Vanadic  acid,  estimation  of,  in  vana- 
diotungstates,  247. 

Vanadiotungstates,  estimation  of  vanadic 
acid  in,  247. 

Vanadium  fluorides,  884. 

Vapoiu'  densities,  determination  of,  635. 

density,  experiments  on,  253. 

of  ammonium  chloride,  1407. 

■  of  sulphur,  381. 

pressure,  constant,  781. 

of  a  mixture  of  two  volatile 

liquids,  1407. 

of  copper  potassium  sulphate 

chloride  and  its  solutions,  783. 


Vapour   i)ressure  of  water  up   to    200 

atmospiieres,  1407. 
pressures   of   acetic  acid,  Thans., 

903. 
of  carbon  tetrachloride    and 

stannic  chloride,  Tkan.s.,  911. 
of  dibcnzvl  ketone,  Teaxs., 

626. 
of    homologous    compounds, 

969. 

of  mercury.  Trans.,  629. 

of  solutions,  386. 

of   some   aqueous   salt   solu- 
tions at  0",  783. 
Vapours,   dissociation  of,   by  the  silent 

discharge,  143. 
refraction  and  chemical  constitu- 
tion of,  629. 
saturated,  new  method    of  deter- 
mining    the     specific     volumes     of. 

Trans.,  37. 
Varnislies,  estimation  of  turpentine  in, 

1302. 
Va.^elin,  estimation  of  fats  in,  1401. 
A''egetable-cell  membranes,  chemical  com- 
position of,  238. 
Vegetable-organism,  action  of  veast  on, 

237. 
Vegetables,    estimation  of  pentoses  in, 

768. 
Velocity  coetficients  of  bases,  1413. 
of  lactone  foi-mation  in  the  case 

of  certain  hydroxy  acids,  822. 
of   reaction    between   bromic   and 

hydriodic  acids,  influence  of  mineral 

acids  on,  144. 
between  metals  and  halogensj 

1149. 

— —  in  gelatin,  638. 

of    the    halogenisation    of     fatty 

hydrocarbons,  145. 
Veratrine,  585. 

reaction  for,  1562. 

Veratroidine,  87. 

Veratronitrile,  712. 

Veratrum  album,  alkaloids  of,  87. 

alkaloids  of  the  rhizome  of, 

230. 
Vertebrates,  relative  alkalinity  of  blood 

of,  348. 
Vesuvian,  composition  of,  651. 
Vicia  faha,  artificial   infection  of,  witli 

JBacilliis  radicivola,  1539. 
■ sativa,  composition  of  the  seeds  of, 

1542. 
Vicine  in  seeds,  490. 
Vinyl  alcohol,  heat  of  combustion  of, 

638. 
Violan    and   anthochroite,    identity    of, 

407. 
Viscid  substances,  determination  of  the 

sp.  gr.  of,  520,  1147. 
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Viscositj  of  liquid  carbon  compounds 
and  its  relation  to  chemical  constitu- 
tion, mo. 

A'itollin,  crystalline,  342. 

Vitelloses,  342. 

\'iviunite,  curious  occurrence  of,  156. 

I'oacaiiffa /(tlida,  alkaloid  from,  337. 

Volcanic  dust,  occurrence  of  silver  in, 
277. 

N'oluines,  molecular.  See  Molecular 
volumes. 

specific.     See  Specific  volumes. 

Vohnnetrie  analysis,  tlie  ti'ue  or  Mohr's 
litre  for.  1518. 


w. 


Walucwite  from  the  Ural,  531. 

Water  and  alcoliol,  solubility  of  some 
substances  in  mixtures  of,  79-t. 

determination  of  the  critical  tem- 
perature and  pressure  of,  779. 

distilled,    detection    of   traces   of 

copper  in,  620. 

estimation  of,  in  butter,  1300. 

estimation  of,  in  minerals,  766. 

estimation  of,  in  superphosphates, 

110 


616 


estimation  of  oxygen  dissolved  in, 


of, 


estimation    of    the    hardness 

155-4. 
examination  of,  for  contamination 

by  gas-works,  117- 

expansion  of,  8. 

hot,  compressibility  of,  634. 

sjlvent  action  of,   on  glass, 

634. 
measurement   of   the   quantity  of 

light  that  enters.  2. 
mineral,  of  Penon  de  los  Banos, 

Mexico,  279. 
of  crystallisation,  influence  of,  on 

the  electrical  conductivity  of  salt  solu- 
tions, 141. 
recognition   of   the   neutrality  of, 

1136. 

refractive  indices  of,  629. 

sea,  diffusion  of  fresh  water  into, 

970. 
vapour  pressure  of,  up  to  200  atmo- 
spheres, 1407. 

volumetric  composition  of,  976. 

Waters,     chalybeate,     containing    free 

sulphuric  acid,  1440. 

drainage,  composition  of,  765. 

from    bare    and    cultivated 

soils,  859. 
from    hot    springs    in     Ferguson 

Island,  280. 


Waters,  mineral,  estimation  of  free  and 
combined     carbonic     anhydride     in, 

862. 

estimation    of     lithium     in, 

1292. 

natural,  estimation  of  hardness  of, 

116. 

potable,  estimation  of  nitrates  in, 

Teans.,  320. 

estimation      of      nitric      and 

nitrous  acids  in,  496. 

sulphurous,  analysis  of,  110. 

Wax,  complete  chlorination  of,  812. 

paralfin,   stearin  and   steai'ic  acid, 

analysis  of  a  mixture  of,  1400. 

white,  composition  of,  625. 

Wernerite  from  ChiH,  1438. 
Wheat,  Bordeaux,  analyses  of,  1286. 

cultivation  of,  in  a  sterile  siliceous 

soil,  104. 

development  of,  and  formation  of 

starch  in  the  grain,  1285. 
Wheat-bran,  arabinose  from,  33. 
Wine,  detection  of  artificial  coloration 
in,  1563. 

detection  of  nitrates  in,  961. 

detection  of  nitric  acid  in,  1551. 

estimation  of  dissolved  solids  in, 

123. 

estimation  of  hydrogen  potassium 

tartrate,  free  tartaric  acid,  malic  acid, 
and  mineral  salts  in,  371. 

estimation  of  malic  acid  in,  128. 

estimation  of  sodium  chloride  in, 

1398. 

fig-,  1135. 

volumetric  estimation   of   glycerol 

in,  369. 
Wine-lees,  analysis  of,  372. 
Wines,  analyses  of,  359. 

detection  of  fi-ee  sulplmvic  acid  in, 

768. 

estimation  of  sugar  and  tannm  in, 

1557. 
estimation  of  tannin  and  free  tar- 
taric acid  in,  1399. 

extraction  of  the  colouring  matter 

of,  1563. 

natural    and   plastered,    sulpliuric 

acid  in,  1551. 

plastered  and  mixed  with  sulphuric 

acid,  distinction  between,  123. 

■   condition   of   the   sulpliuric 

acid  in,  123. 
mode  of  combination  of  sulph- 
uric acid  in,  768. 
Wood-gum,  659. 
Wood-sugar,  659. 

Wool,  influence  of,  on  the  material  ex- 
change in  sheep,  1392. 
Work,  muscular, and proteid  metabolism, 
596,  847. 
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"Wort,  analysis  of,  368. 
Wurtzite,  synthesis  of,  990. 


X. 


Xanthine  bases,  formation  of  tlie  ani- 
mal organism,  1340. 

Xanthines  in  urine,  1528. 

Xanthoxalanil,  902. 

Xanthoxalotoluidil,  903. 

Xenotime,  occurrence  of,  as  au  accessory 
constituent  of  rocks,  993. 

Xvlalphthalide,  dinitro-,  201. 

-^  meta-,  200. 

nitro-,  201. 

Xvlaliilithalimidine,  meta-,  201. 

^—  nitro-,  201. 

Xylan,  659. 

Xylene,  commercial,  occurrence  of  ethyl- 
benzene  in,  1197. 

3  :  6-diamido-4  :  5-dichlororthc-, 

1201. 

dinitrobromometa-,  1245. 

3  :  6-dinitro-4  :  5-dichlorortho-, 

1201. 

ortho-,  chlorobromo-,  nitro-dcriva- 

tives  of,  921. 

derivatives  of,  921. 

Xylenecinnamene,  meta-,  207. 
— ^  ortho-,  207. 

para-,  207. 

Xylenedisulphonethylamide,  meta-,  74. 
Xyienedisulphonic  acid,  bromo-,  74. 

chloro-,  74. 

para-,  and  its  derivatives,  1374. 

Xylenes,  molecular  refraction  and  dis- 
persion of,  Teans.,  295. 
Xylenesulphonic  acid,  meta-,  73. 

iodo-,  73. 

Xylidine,  adjacent,  ortho-,  1203. 

a-mcta-,   compounds    of    metallic 

sulphides  Tvith,  1031. 

meta-,  nitration  of,  692. 

Xylidines,  ortho-,  nitration  of,  692. 
Xylidoethvlphthalimide,  120S. 
Xylitol,  668. 

Xylonic  acid,  668. 

Xylo-3  :  6-quinol,  4  :  5-dichloro-,  1201. 

Xyloquinoline,  amidometa-,  328. 

nitrometa-,  328. 

Xylo-3  :  6-quinone,  4  :  5-dichloro-,  1201. 

Xylose,  659,  667. 

configuration  of,  1175,  1446. 

estimation  of,  1143. 

from  Maize  cobs,  1001. 

Xylyl  ethyl  ketone,  meta-,  564. 

methyl  ketone,  4-chlorometa-,  912. 

para-,  1053. 

Xylylantipyrine,  1363. 
Xylvl-2  : 3-dimethylpyrazolone,  o-meta-, 
1363. 


Xylylene    bromide,    ortho-,    action    of 

ammonia  on,  1353. 
Xylylglycollic  acid,  meta-,  564. 

para-,  564. 

Xylylglyoxylic  acid,  meta-,  564. 
Xylylhydrazine,  a-meta-,  1362. 
Xylylmethylpyrazolone,  a-meta-,  1363. 
Xylylthiocarbimide,  meta-,  preparatioii 

of,  Teans.,  405. 


Yeast,  action  of  hydrogen  fluoride  and 
of  fluorides  on,  1532. 

action  of,  on  the  animal  and  vege- 
table organism,  237. 

ajjparatus  for  the  manufacture  of 

pure,  352. 

metaphosphoric  acid  in  the  nuclei 

of,  477. 

pure,  manufacture  of,  1532. 

Yttrium  Indride,  1157. 

Y'ttrium-earths,  separation  of,  1425. 

Yttrium-group,  earths  of  the,  984. 


z. 


Zero,  absolute,  determinations  to  test  the 
validity  of  Pei'sons's,  519. 

Zinc,  action  of  nitrosyl  chloride  on, 
Traxs.,  656. 

and  manganese,  separation  of,  963. 

cai'bonate   and  silicate,  estimation 

of,  in  calamine  containing  lead,  863. 

chemically  pure,  cause  of  the  shght 

solubility  of,  in  acids,  983. 

chloride,   action   of   ammonia   on, 

1157. 

chromites,  basic,  987. 

electrical  resistance  of,  5. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

estimation  of,  in  pickled   railway 

sleepers,  620. 

ethyl,  action  of  liquid  carbonic- 
anhydride  on,  288. 

molecular  refraction  and  dis- 
persion of,  Teans.,  296. 

metallic,    estimation    of,    in    zinc^ 

dust,  fc63. 

propionate,    formation  of,   by  the 

action  of  carbonic  anhydride  on  zine 
ethyl,  288. 

selenites,  262. 

spectrum  of,  1. 

sulpliate,  new  variety  of,  992. 

sulphide,  behaviour  of  preparations 

of,  881. 

new  variety  of,  154. 

sulphite,  basic,  1157. 
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Zinc  tannate,  70. 

volumetric  estimation  of 

Zinc-bismuth  alloys,  1158. 
Zinc -lead -tin  alloys,  267. 
Zinc-silver  alloys,  1158. 
Zinc-silver-bismuth  alloys,  1158, 
Zinc-silver-lead  alloys,  267. 
Zinc-tin-bismuth  alloys,  1158. 


Zircon  from  Australia,  1169. 
112.  from  North  Carolina,  155. 

Zirconates   of   the  alkalis  and  alkaline 
I        earths,  1431. 

Zirconic  anhydride,  action  of  magnesium 
t        on,  802. 

Zirconium  hydride,  802. 


Page     Line 
1002         11 


1118 
1163 


1273 
i403 


13 

20 


ERRATA. 
Vol.  LVIII  (Abstr.,  1890). 

from  bottom, /or  "  (CiNH3Me)n,H..PtClG  "  read 

"  (C5NH3Me.,)2,H«PtCl6." 
„     top  „     "  isomerides "  rcarf  "  isomeride." 

,.       „  „     "  Malic  orthotoliudide "  read  "  Malic  orthotoluil." 

.,     bottom,    ,,     "  Malic /3-naphthalide "      ,,     "  Malic  j3-naphthil." 
,         ,  ,,     "  ketones  "  rert(£ '■  ketoximes." 

„     top  „     "2H;0"       „      "H^O." 


32 

5 

from  bottom. 

for 

51 

4 

5)                 » 

delete 
for 

,, 

bottom 

43 

21 

,.     top, 

., 

45 

20 

„     bottom, 

56 

bottom, 

» 

105 

10 

,,     bottom, 

., 

202 

bottom, 

207 

3 

,,     top. 

" 

}> 

20 

„ 

)9 

11 

„     bottom, 

" 

301 

7 

J,     top, 

••' 

353 

18 

>)          ); 

„ 

377 

9 

„     bottom. 

insert 

519 

26 

„     top, 

for 

540 

9 

,,     bottom. 

587 

9 

„     top 

„ 

4353 

26 

„     bottom. 

„ 

676 

top. 

" 

700 

2 

„     top. 

)> 

748 

13 

))       » 

,, 

749 

25 

„     bottom, 

et  sec[. 

777 

10 

j>           '> 

" 

777 

bottom, 

for 

828 

21 

„     top, 

„ 

Vol.  LX  (Abstr.,  1891). 

"  -61-1"  read  "  -61-4." 

"  approximate." 

"  -fll-6"  read  "  +14-0." 

"-51-2"     „      " -50-8." 

"  G-lyconic  "  read  '"  Gluconic." 

"  Cumine "       ,,      "  Cumene." 

^'^  Mippuri/lbenzalhydrazine"    read    "  Sippuryl- 

hydrazine.^^ 
"  Stocklasa"  read  "  Stoklasa." 
"  alutamine  "      ,,   "  glutamic  acid." 
"  phenyltoluylpentane"      read    "  phenyltoluyl- 

propane." 
"  Duismore  "  read  "  Dinsmore." 
"  o/3-phenylmetatoluylpropane  "  read 

"  ajS-phenylparatoluylpropane." 
" hydroxy azobenzene"  read  '  hydro xyazoxybenz- 

ene." 
"these  plants"  read  "peas." 
"  oxalate  "  after  "  diisobutylamine." 
"  Heat  of  capacity  "  read  "  Heat  capacity." 
"  Chlorethylldhie"  read  "  Chlorethylidene." 
"  Magalhaes"  read  "' Magalhaes." 
'•J.  Betad"  read  'I.  Bewad." 
'•'■  Lutidonecarhoxyllc    acid"    read    "  Lutidone- 

dicarboxylic  acid." 
"  metahydrohenzylazoximethenyV   read    "  ineta- 

hydroxyhenzenylazoximethenyl." 
"benzene"  read  "benzoin." 
,for  "  tropinic  acid  "  read  "  tropic  acid." 
„    "carbonic    oxide"     read     "carbonic     an- 
hydride." 
"  gas  "  read  "  steam." 
"  Methyacrylic  "  read  "  Methacrylic." 
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Page 

Line 

870 

6 

905 

12 

918 

3 

94fi 

20 

955 

24 

962 

20 

989 

top, 

,, 

2 

999 

13 

1213 

20 

1287 

5 

1312 

23 

1313 

12 

,, 

19 

1315 

14 

1346 

26 

1480 


1522 
1535 


Vol.  LX  (Abstr.,  1891). 

from  top,  for     "  bis  own  "  read  "  his  own*"  and  insert  footnote 

"  *  Lewkowitsch  has  replied  to  this  criticism 
in  J.  Soc.   Chem.  Ind.,  9,  842 ;  see  this  vol. 
p.  511,  line  8  ef  seq." 
„       ,,  „        "  TefrachlorotetrethoxiiriuinoneJii/drone " 

"  Telrachlorofetreflioxiiquinh. I/drone." 
„     bottom,      The   formula  for    ellagotaiinic    acid    should 
"C6n.,(OH)3-CO-0-0-C6lIo(OH)2COOH." 


1417     8  and  9 


read 


read 


15 
Table. 


for      "  [2]  29"  read  "229." 
„        "Gr.  Brissi"  read  "  G-.  Beiosi." 
„        "  F.  HoFMEiSTEK  "  read  "  E.  Lxtdwig  and  E. 

TiLLNER." 

,,        "  hjpertungstates  "  reacZ  "  pertungstates." 
.,        "  hvpermolybdatos "    „     "  permoljbdates." 

"C*„Ho„  +  oOo"  read  "C„H.„_oOe". 
,,        "  3£etki/lrosiudidoiie" read'^ Mef/ii/lrosiiidulone." 
,,        "  phenvlvlucosazone"  ri?«fZ  "plienylglucosazone." 
"  C4H8'Na04  "  read  "  C^HgNaO^." 
"  C3H.2O2  "  read  "  CsU^Oi" 
"  27  "  read  "  20  7." 
"418-6"  rertfZ" +18-6." 
„        "  Metanitrodloxt/tri-"  read  "  Metanifrodihydr- 

oxytri-." 
„  "a  new  gaseous  compound,  phospliorus  sulpko- 
fluoride,  PF3S  "  read  "  a  gaseous  compound, 
thiophosphorA'l  fluoride,  PF-,S  (see  Thorpe 
and  Rodger,' Trans.,  1888,  766  j  and  1889, 
306)." 
„        "  TarahomohenzhydriiJaminethiocarhamide  " 

read  "  FaraJiomohenzhydrylfhiocarhamide." 
,,        ,,  ,,         "  J.  MoiTESSlER "  reafZ  "  Gr.  MOITESSIEE." 

The  calcium  nitrate  was  added  to  pot  10  oidy,  the  ammonium 
sulphate  to  pot  12  only ;  pots  9  and  11,  as  stated  in  the  text, 
■were  control  pots  to  which  nothing  was  added. 
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top, 

bottom, 
top, 


bottom, 
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